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President’s Message

January 2018

Dear Valued Customer:

2018 celebrates our 40th year in providing customers with

exceptional instruments and the highest level of personal service and

technical support. Our growth over the years only made us closer to

you, our customer. We believe that expanding into new markets and
understanding your instrumentation needs is the only path to success.
A company is only as strong as its people. We could not have grown for

40 years without the dedication of our highly skilled employees.

Hanna dedicates itself to be a worldwide leader in quality, value,

service and selection. We can assure you that these principles will be

evident throughout your Hanna experience.

On behalf of Hanna worldwide, thank you for your continued and
loyal support.

Warranty and Returns M“" //] a

Martino Nardo
President, Hanna Instruments

This year, Hanna Instruments® celebrates 40 years
of history. From our first HI7910 pH controller (built
in 1978, courtesy of Sergio D'Achille) our philosophy
was clear: build the best solution for our customers
by creating durable products with sensible
features that perform beyond expectations.
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Introduction

about Hanna

Production Overview

Hanna Design and Manufacturing

In a short time, Hanna has reached its target to produce all of its
instrumentation in-house. Since the introduction of its industrial
science park located in Romania, the facility is equipped to support
all phases of production such as product research and design, plastic
injection molding, electronic assembly, glass blowing for electrodes,
standards production and final assembly of product. Hanna oversees
all aspects of its products from conception to the final quality check
and packaging. Hannais an ISO 9001:2008 certified company.

Our Woonsocket and Smithfield, RI facilities house our primary
research and development centers and assemble select products such
as titrators, ISEs, HI921 autosampler and HALO®,

In-house production affords Hanna the freedom to efficiently bring
new and innovative products to market while continuously improving
the quality and features of existing products.

AN
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History

In 1978 Hanna Instruments was founded in Limena, Italy by Oscar
and Anna Nardo. Since that time, Hanna Instruments has grown
to be a worldwide leader in the development of electro-analytical
instrumentation. The development of novel instrumentation for
customers that would not have normally used instrumentation is what
has led to the success of the company.

In the 80's the company had a mission to provide a pH meter that was
affordable, accurate and easy to use. The result was the pHep (pH
electronic paper). This meter used an integrated circuit to measure
the voltage response of a pH electrode packaged into a pocket-sized
meter. The calibration of the meter was performed manually and
the price was less than $50.00. Having a simple operation and very
affordable price point brought the advantages of an electro-analytical
measurement of pH to the masses. Whether it be a farmer looking to
measure the pH of soil to the printing press operator that needs to
measure the pH of a fountain solution. Hanna Instruments provided
the user with an accurate electronic alternative to litmus paper and
chemical indicators.

Hanna Instruments has a history of developing innovative products
that make analytical measurements easier to perform at an affordable
price. Many innovations introduced by Hanna are now the norm for the
instrumentation industry.

Hanna Instruments is currently headed by Martino Nardo, son of
Oscar and Anna Nardo. Under the direction of Martino Nardo, Hanna
Instruments® continues to develop innovative and unique products.
The mostrecentinnovationsinclude both the thinnest multiparameter
meter in the market and pH sensors thatincorporate Bluetooth Smart
technology. edge® pH/EC/DO meter was launched in 2014 and is only
0.5" thick. edge uses digital sensors with a 3.5mm connector and to
change from one parameter to the next all the user has to do is unplug
and plug in a different sensor. Also in 2014, the HALO® pH electrode
was released. This electrode is the first Bluetooth pH/temperature
electrode. The HALO transmitted measurement data wirelessly to
an ipad that was running the Hanna Lab App. In 2015, edge blu was
released and it brought the Bluetooth connectivity to a pH meter. Now
the HALO can be used with a tablet style computer or a traditional pH
meter. The HALO line of pH electrodes continues to be expanded to
accommodate the diversity of applications. These Bluetooth enabled
sensors are setting a new standard and it is safe to say that they will
become commonplace in the future.

Being a leader in innovation is only part of our story. We are not
only an instrumentation designer but also a vertically integrated
manufacturer. From an original idea for a product to the finished good
we are in control of the entire process. We employ our own engineers
that design the circuits and program the firmware for the meters. We
use surface mounted technology machines (SMT) to populate the
circuit boards, injection molding machines to make the meter cases
and other plastics, chemical manufacturing for solutions and reagents,
glass blowers for the manufacture of pH and ORP electrodes, and
even the printing of the packaging materials. Everything is done in-
house. This ensures a high guality product while reducing the cost
by not outsourcing to third parties. Even more importantly, it allows

History and Philosophy

Today, Hanna manufactures over 3,000 products in
production facilities located in USA, Romania, Italy and
Mauritius. We are proud to offer unique solutions for
our customers. We continue to strive to understand the
challenges that our customers are faced with in performing
analytical measurements so that we can develop a solution
that will provide a simplified and accurate way to measure.

for flexibility to produce short runs of products. Meaning that if the
market demand for a particular product is very limited we will still
produce it because we know that there is a customer that requires a
unigue solution and not a general one size fits all type of product.

Philosophy

The philosophy of the Nardo family has always been to supply
customers around the world with practical, cost-effective solutions
for their testing needs.

When Hanna introduced the pHep®pH (pH Electronic Paper) tester
in 1986 it revolutionized the world of testing. Millions of people from
various industries were now capable of testing pH simply, accurately
and affordably. This is the basis for the winning philosophy strongly
embedded in Hanna. When Hanna introduced the world's first single
parameter series of automatic titrators dedicated to food analysis
in 2005, thousands of users from around the world were put in the
position to improve the quality of their product by performing their
own in-house analytical tests.

Thedriving philosophy that has beenaHanna trademark for over three
decadeshasenabledthe company to provide therightinstrumentation
to their customers with world class service and support.
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about Hanna

360° Value

We Design, Manufacture, Supply and
Support All of Our Products.

A Worldwide Leader

With 60 offices in over 40 countries, Hanna dedicates itself to be a
worldwide leader in service and selection.

Offering research grade quality at competitive prices, every Hanna
office strives to work with each customer to develop a solution tailored
to their needs, on their budget.

Hanna 360° Value

When you buy a Hanna product, you're not only buying the best
value for your money, but you're also receiving the benefit of Hanna's
unsurpassed customer service and post-sale technical support.

Quality

Our products are designed and manufactured under strict 1SO
9001:2008 standards. Every instrument undergoes stringent quality
control tests at different stages of manufacturing including 100%
quality control checks just prior to shipment.

B

instruments www.hannainst.com

Close to You

Itisourpolicy toregularly participateinlocal trade shows and advertise
our latest innovations in market specific magazines.

Local Support

After you have made your investment, you should never feel uncertain
about the support or technical service you will receive. Hanna
develops relationships with its customers built on quality products
with personal service and support.

24/7 Access
Visit us on the web at www.Hannainst.com. There you can search for
products, look up local office contacts, read the latest news from

Certification

All Hanna products are in compliance with CE directives and our
productionfacilities are1S09001:2008 certified. Hanna and download
instruction manuals, MSDS and brochures.
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Casing, injection, and

rubber molding

Hannadesignsand manufacturesall of ourinstrument casings, %J_

custom cases and inserts, solution and reagent bottles and o

rubberized shockproof boots. E'_
T
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Electronics
Our electronics department mounts and connects the
electronic components onto our custom circuit boards. The
g _ boards are then tested and installed into our instruments,
= B
(19}
I
4+~
3
o
o)
(g9]
Y R |
Vi instruments www.hannainst.com




360° Value [fi-

=]
(g
=
o
Q.
c
N
[=¢
)
=

Glass Blowing

Our glass blowing department combines artistry and science
to create our electrodes. Glass is heated and shaped within
strict tolerances by hand in both of our facilities in Nusfalau,
Romania and Rhode Island, USA.

euueH inoge

Electrode assembly

Our glass blowing, injection molding and electronics
department work together to supply our electrode assembly
department with the materials they need to build Hanna
electrodes.
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Labels and keypads
All of the masks, labels and pad printing for our instruments
and solution bottlesis designed, printed, and die-cutin-house..
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Solutions

Our solutions are formulated and
mixed on premises and are prepared
to precise formulas and standardized
with a pH electrode and meter
calibrated to NIST standards.

360° Value

Reagents

Powder and liquid reagents are
carefully formulated and filled to

ensure maximum precision.
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Packaging

Hanna produces the packaging for
all product lines. Each package is
carefully designed for safety and
practicality. The in-house control of
all research, design and production
steps provides continual quality
control at all phases to assure the
highest level of quality.

about Hanna

Manuals and literature

Our manuals and quick start guides are printed on our
Heidelberg press as well as much of our leaflets, flyers and
catalogs.
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Assembly

Our assembly department finalizes
the production of the instrument by
putting all the components together
to form a working instrument. This
includes LCD's, probes, buttons

euueH inoge

Quality control

After continuous validation and testing, Hanna products
undergo a final quality check before they are packaged and
released to consumers.
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Introduction

about Hanna

Hanna Milestones

Hanna is Technology and Innovation

For40years,Hannahas prideditselfin beingaworldleaderininnovation
of analytical instrumentation. Headed by our team at the home office,
Hanna's research and development department constantly challenge
themselves to invent new testing techniques and to advance existing
technology. The minds at Hanna work to achieve the common goal
of simplifying analytical testing through improving instrumentation,
sensor development, reagents and chemicals.

1978
Hanna Opens in Italy

Hanna was founded in Limena, Italy. Limena is a province of Padua
(AKA Padova) and is located in Northern Italy. It is approximately 40
km west of Venice. Padua is well known for the University of Padua.
Many great scholars of our time have spent time at the university. Most
notable scholars include Galileo Galilei and Nicolaus Copernicus.

Bl
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1980
World's first single-probe portable
conductivity meter

The HI8033 is a four pole conductivity portable meter. Having a four
pole design allowed the meter to measure a variety of different
solutions with different conductivity values. The same meter can be
used to measure both deionized water and fertilizer solution.

1982
World's first pH controlled chemical
dosing pump

The DP7916 combined a pH meter with a chemical dosing pump in
order to maintain a desired set point of a process applications. The
BL7916 is the second-generation design and is still widely used by
many customers including plating, wastewater treatment, water
treatment and swimming pools.

1984
World's first microprocessor-based
hand held pH meter

The HI8424 was the first portable microprocessor pH meter. The
microprocessor allowed for automatic calibration as compared to
manual calibration with trimmers or potentiometers. The calibration
information was stored in the meter even when it was powered off.

1985
World's first pH electrode with
built-in temperature sensor

The HIB414 pH meter was the first meter to use a pH electrode
(HI1213S) with a built in temperature sensor. The temperature sensor
allowed for the automatic correction for changesin pHwith changesin
temperature as calculated by the Nernst equation. This advancement
is now commonplace in the industry.



1986
World's first electronic pocket sized
pH tester

The pHep® or pH electronic paper revolutionized the way pH can be
measured. This tester brought the electronic pH measurement to the
masses. It allowed farmers, students, and many other usersaccesstoa
pH meter that was simple to use and very accurate. The meter was also
very affordable with a price point less than $50.00.

1988
World's first pre-amplified pH electrode

The 1910 and 1912 were the first pH electrodes to have a built in
amplifierwithinthe probe. The pHelectrode produces a highimpedance
signal. Due to the low current signal the measurement is susceptible
to electrical noise, humidity, and a bad connection. Utilizing an
amplifier allowed for signal with a higher current, which overcame the
measurement issues. We continue to use amplifiers in many electrodes
including some of those with builtin temperature sensors.

1990
World's first waterproof portable
pH meter

The HIS023 was the first waterproof portable pH meter. A pH
measurement is usual for many industrial and environmental
applications. In these situations it is common that a pH meter can
get wet. If water or chemical solutions get inside the meter then it
is possible that the sensitive electronics can be damaged. For this
reason Hannalnstruments designed a meter that would be completely
waterproof. The HIS023 and successive portables including the
HI9024, HI9025 and HIS026 have been the work horse meter for many
customers that need a rugged waterproof meter.

Hanna Milestones

1991
World's first replaceable electrode
pH pocket tester

The Checker® 1 (HIS8103) was the first pocket pH meter that had
a replaceable electrode. The HI1270 pH electrode has a screw cap
threaded end that was simple to replace extending the list of the pH
meter. The Checker is by far the most popular and recognizable tester
in the market with over 1 million meters used. The Checker is still in
production and continues to be one of the most popular meters.

1992
World's first portable pH meter with
plain-paper printer

The HI9224 was the first portable pH meter with a built in printer. The
addition of the printer to a meter was for the customers that required
unalterable documentation. This is a great value for many industries
including in the pharmaceutical and food industries.

1995
World's first pocket thermometer
with CAL Check™

The Checktemp series of pocket thermometers were the first
thermometers that incorporated a unigue calibration check feature
for determining any drift of the internal electronics. A switch is used
to place the thermometerin CAL Check mode. If the reading was inside
+0.3°C from 0.0°C reference point that is simulated then the internal
electronics are within an acceptable tolerance.

1997
World's first pH tester with double
junction electrode

The pHel pH testers were the first pocket size meters with a double
junction. Many industries have metals or other compounds that react
and form a precipitate with silver ions from the silver chloride found
in a single junction reference design. With a double junction electrode
the silver chloride is located in an inner compartment while an outer
compartmentissilverfree. Thisdesignextendedthelifeofanelectrode
and was useful for customers that preferred the convenience of a
tester with features of a traditional laboratory electrode.
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about Hanna

Hanna Milestones

1999
World's first pH/temperature tester
with dual-level LCD

The pHep®4 and 5 were the second generation of the original pHep.
These meters used a large dual-level LCD that allowed many advance
features that would only be found on more expensive portable and
benchtop instrumentation. The Dual level LCD was able to display
both pH and Temperature simultaneously along with a battery and
stability indicators. The meters also feature automatic temperature
compensation, automatic calibration, battery percent level at start up,
waterproof,andareplaceable electrode. pHep 4 and 5 set the standard
forallinstrumentation manufacturers that offer handheld testers.

2000

World's first multiparameter
(pH/conductivity/ temperature)
pocket tester

The Combo pH/EC/TDS/Temperature meters were the first testers to
combine pH and conductivity sensorsinto a single meter. They offered
all the featues of the redesigned pHep handheld testers with the
addition of a graphite amperometric sensor for the measurement of EC
and TDS. The Combo meters also had a exposed temperature sensor
that allowed for a quick and accurate temperature compensation for
both pH and conductivity measurements.

AN
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2002
World's first colorimeter with
CAL Check™ feature

The HIS5 series of portable photometers were the second generation
of our single parameter photometers. The HI93 series first generation
meters used an LED at a specific wavelength as a light source. The
HIS5 series optical system was improved to use a tungsten lamp
and narrow band interference filter for a much narrower spectral
bandwidth. Hanna Instruments also incorporated a unique CAL Check
function in which a traceable secondary standard is used to check the
pre-programmed curve. If readings are outside a specified tolerance
then the unit could be calibrated with the standards and an offset to
the curve applied.

2003
World's first pH meter with
CAL Check

Many problems in pH measurement
result from a lack of understanding

of the Nernstian response for a
pH electrode. Every pH electrode
generates a mV response in solutions
at a specific pH. By monitoring the offset
and slope characteristics of

a pH electrode during the
calibration processitis possible

to determine potential problems
The pHZ221 and pH222 were the
first pH meters to offer a unique CAL
Check feature. During calibration these
meters would alert the user if the probe

needstobecleanedor the bufferis contaminated. After calibration the
probe condition (based on offset and slope) and the probe response
were displayed with a five bar indicator. The greater the number of
bars the better the condition and response.

2004
World's first process pH meter with
integrated cellular communication

The ability for remote data acquisition is becoming of increasing
importance. Many times it is convenient to monitor a process
parameter remotely. With the HI504900 GSM module it is possible
to use a SIM card from cellular provider to transmit measurement
data over a cellular connection. The HI504 process pH/mV controller
allows for the digital transmission of data by using an RS485 serial
connection. The HI504 allows for programming responses based on
measurement criteria. These responses include the use of sending a
text (SMS) messages over the cellular connection.



2004
World's first pH/ORP combo tester

The measurement of pH and ORP is very common for industries that
rely upon oxidizers for sanitization or to promote an oxidation reaction
such as with the oxidation of cyanide to cyanate for the treatment of
plating wastewater. Both pH and ORP measurements are also made
for chemical reactions that use a reducing agent. The ORP generated
by oxidizers and reductants are dependent on the pH of the solution.
Many times there is enough oxidizer or reductant present but the
pH is not at the optimum. With the HIS8121 it is possible to monitor
both pH and ORP at the same time. The HIS8121 is commonly used to
monitor pH and chlorine for many applications including swimming,
food sanitization, plating wastewater treatment, and cooling tower
water treatment.

2005
World's first single parameter line of
auto titrators for wine testing

Total titratable acidity and sulfur dioxide are two important
parameters that are measured during the wine making process. To
measure these parameters eitherapH/mV meterwould be used witha
volumetric burette oravery expensive and complex titration systemis
used. Hanna Instruments developed the HIB4100 (sulfur dioxide) and
HIB4102 (acidity) titrators for the wine industry. Both meters were
inexpensive and simple to operate. All the chemistry used is premixed
and the end point criteria pre-programmed. These meters allowed for
the winemaker to performanalytical measurements without the need
for sending samples to a lab.

2010
World's first handheld colorimeters
(Checker®HC) to offer ease of use and
high accuracy in a palm sized design

The Checker HC handheld

colorimeter series are the first
single parameter colorimeters
available in a convenient
palm size design. Before the
Checker HC colorimeters the user
either used a expensive $200-300
portable photometer or they used
an inexpensive chemical test kit. The
chemical test kits offer the advantage of being inexpensive but they
do not provide the high degree of resolution or the non-subjective
nature of a photometer. The Checker HC's provide the benefits of a
colorimeter at a price point of a chemical testkit. The Checker HC's, like
the pHep, are another prime example of Hanna Instruments bringing
technology to people that would not normally think of using.

Hanna Milestones

2013
World's most innovative pH,
ECand DO handheld/portable/
wall-mount meter..edge®

edge is the thinnest multiparameter meter available. At just 0.5 thick
the edge is loaded with many of the features found in expensive
benchtop instrumentation. Features include data logging, USB ports,
CAL Check™, auto ranging EC/TDS ranges, and GLP data review. edge
uses digital pH, ORP, EC and DO probes with a small 3.5 mm connector.
The edge is extremely versatile in that it can be used as a portable,
benchtop or even as a wall mount indicator.

uoI1dNpoJlu|

2014
"World's first pH electrode
with Bluetooth Smart tech-
nology (HALO®)

|
The HI11312 HALO is the world's first professional pH
probe with Bluetooth Smart technology (Bluetooth
4.0). It is a high quality, double junction, refillable glass
pH probe with a built-in temperature sensor that can
be used virtually anywhere: in the field, laboratory
or classroom. HALO transmits measurement data
wirelessly to a compatible smart phone or tablet
running the Hanna Lab App. Since the introduction
of HALO in 2014 the family has grown to include other specialized
electrodes including the FC2022 pH electrode for the measurement of
pHin food products. Halo has set the new standard in technology for pH
measurement that will be commonplace in the future.

euueH inoge

2015
World's first pH electrode and meter
with Bluetooth Smart technology
(HALO and edge blu)

The edge blu is the first Bluetooth enabled pH meter for the use with
HALO Bluetooth pH electrodes. The edge blu receives measurement
data wirelessly from the Halo pH electrode. The logging of data by the
meter is performed by touching the HALO pH electrode button. The
type of logging mode used is based on the setup configuration of edge
blu. Dataislogged atinterval, on demand or by stability.

HANNN
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\W Hanna Instruments® World Headquarters

HANNA INSTRUMENTS, INC.

Highland Industrial Park, 584 Park East Drive,
Woonsocket, Rl 02895 USA

P: (401) 765-7500

F:(401) 765-7575
E:intsales@Hannainst.com
W: www.Hannainst.com

Hanna's headquarters is located in Woonsocket, Rhode
Island, USA. This facility alsohouses our primary research

and development center, global marketing and sales

Introduction

coordination, technical training facility as well as the

primary sales and technical service office for the USA.
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ARGENTINA 5

Hanna Instruments Argentinas.a.
Saavedra 1023 (C1229 ACK), Buenos Aires
P:(11) 4308.1905/4308.4807

F:(11) 4308.1904
E:ventas@hannaarg.com

W: www.hannaarg.com

AUSTRALIA &

Hanna Instruments Australia
18 Fiveways Boulevard
Keysborough Victoria 3173
P: 039763 0666

F: 039769 0699
E:sales@hannainst.com.au
W: www.hannainst.com.au

AUSTRIA S

Hanna Instruments Osterreich GmbH
Rosenkranzgasse 6, 8020 Graz, Austria
P:+43(0)316720029
E:info@hannainstruments.at

W: www.hannainstruments.at

BANGLADESH @

Hanna Instruments Bangladesh
Road# 2, Block# L, House# 14/A,
Banani, Dhaka, Bangladesh
P:+88 029852557
F:+88029872152

W: www.hannainst.com.bd

seLGium O

Hanna Instruments BVBA
Winninglaan 8, 9140 Temse
P:+3237109340
F:+3237109359
E:info@hannainstruments.be
W: www.hannainstruments.be

BOLIVIA &

Hanna Instruments Bolivia

Av. Banzer Km 6 1/2, Edificio Arysta
SantaCruz

P: (591 3) 3116969
E:ventas@hannabolivia.bo

W: www.hannabolivia.bo

BrAZIL ®

HANNA instruments Brasil importacdo e
exportacdo LTDA.

Alameda Juari, 539, Tamboré Barueri -
SP06460-090

P.55(11) 20765080

F.55(11) 20765080

E: vendas@hannainst.com.br

W: www.hannainst.com.br

Hanna Instrumentse® Offices Worldwide

CANADA (#)

Hanna Instruments Canada Inc.
3156 Industriel

Laval, Quebec, H7L 4P7
P:(450)629.1444

F: (450) 629.3335
E:info@hannacan.com

W: www.hannacan.com

CHILE' &

Hanna Instruments Equipos Ltda.
Lo Echevers 311, Quilicura
Santiago

P: (56 2) 28625700
E:ventas@hannachile.com

W: www.hannachile.com

CHINA @

Hanna World Instruments (Beijing) Co.,Ltd
Room 911,Building C,Webok Time Center,
Yard No.17 Zhongguancun South St.,
Haidian Dist., Beijing 100081
P:(8610)8857 0068/8857 0069
F:(8610)8857 0060

E: china@hannainst.cn

W: www.hannainst.cn

COLOMBIA ©

Hanna Instruments Colombia

Carrera 98 N°25G - 10, Bodega 9, Fontibdn
Bogotd

P:(571) 5189995

E: ventas@hannacolombia.com

W: www.hannacolombia.com

COSTARICA "=

La Uruca, del Taller 3R 200m al Oeste 'y 75m
al Norte, local mano izquierda, color verde
musgo y portén negro.

SanJosé

P:00 (506) 2296 5368

F: 00 (506) 2296 5368
E:hannacostarica@hannainst.cr

W: www.hannainst.cr

CROATIA %

Hanna Instruments d.o.o

Jure Kastelana 19,10 000

Zagreb

P: 00385 (0)1 2446 721
00385 (0)1 2446 550

F: 00385 (0)1 2446721

E:sales@hannainst.hr

W: www.hannainst.hr

CZECH REPUBLIC @

Hanna Instruments Czech s.r.o.
Mezivodami1903/17a
14300 Praha4
P:800203020

+420244 401144
E:info@hanna-instruments.cz
W: www.hanna-instruments.cz

ECUADOR &

HANNA Instruments Ecuador S.A.
InglaterraN31-126 y Mariana de Jesdus,
Sector la Mariscal, Quito

P.(593-2) 6016989/3520335/3530464
F.(593-2) 6016989
E:hannaecuador@hannainst.ec

W: www.hannainst.ec

FRANCE O

Hanna Instruments France
1ruedu Tanin

Parc des Tanneries

67380 LINGOLSHEIM
P:(0)333769188
F:(0)333765880
E:info@hannainstruments.fr
W: www.hannainstruments.fr

GERMANY

Hanna Instruments Deutschland GmbH
Ander alten Ziegelei 7

D-89269 Véhringen

P:+497306 3579100

F:+497306 3579101
E:info@hannainst.de

W: www.hannainst.de

GREECE 5

Hanna Instruments Hellas Ltd.
Marni 10, 10433 Athens

P:210 8235192

F: 2108840210
E:hannainfo@hannagreece.gr
W: www.hannagreece.gr

GUATEMALA (§)

7 calle 3-24 Zona 18 Ofiespacio 101
Interbodegas, Guatemala Guatemala
P:00 (502) 2316 7574, 2316 7592
F:00(502) 23695499
E:hannaguatemala@hannainst.com.gt
W: www.hannainst.com.gt
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contacts

Hanna Instrumentse® Offices Worldwide

HUNGARY &

Hanna Instruments Service KFT
6726 Szeged Alsé-kikdts sor11. C.
P: +36 62 541-034
F:+3662541-035
E:sales@hih.hu

W: www.hannainst.hu

INDIA

Hanna Equipments (India) Pvt. Ltd.
3,4,5,6 First floor, Aum Sai Building,
Plot 23C, Sector - 7, Kharghar,

Navi Mumbai - 410 210

P:22 2774 6554

F:22 2774 6557
E:sales@hannainst.in

W: www.hannainst.in

INDONESIA

PT.Hanna Instruments Indotama
Perkantoran Plaza Pasifik,

JI. Raya Barat Boulevard Blok A4 no 86
Kelapa Gading Permai - Jakarta Ultara 14240
P:62-021 45842941 / 4525106

F:62-021 45842942
E:hannainstruments.indotama@gmail.com

ALy O

Hanna Instruments Italia Srl
Viale delle Industrie, 11
35010 Villafranca Padovana
P:049.9070367
F:049.9070488
E:padova@hanna.it

W: www.hanna.it

JAPAN '®

Hanna Instruments Japan Corporation
NTT Makuhari Bldg. 14F-EN, 1-6 Nakase
Mihama-Ku, Chiba 261-0023
P:81-43-216-2601

F:81-43-216-2602
E:sales@hanna.co.jp

W: www.hanna.co.jp

KOREA ®

Hanna Instruments Korea
134 Hyundae Tresbien
Donhwamun-ro 11ga-gil,
Jongno-gu, Seoul
P:(82)02-743-5147

F: (82)02-743-1896

E: mccoyhan@naver.com
W: www.hannainst.co.kr

B

instruments www.hannainst.com

LITHUANIA ©

Hanna Instruments Baltics, UAB
VITP

Mokslininky str. 2A, 4floor - 411
LT-08412 Vilnius, Lietuva
P:+37052601910

e: office@hannainst.lt

W: www.hannainst.It

MALAYSIA

Hanna Instruments (M) SDN. BHD (Co. 173054-W)
No. 11A, Jalan PJS11/20, Bandar Sunway
46150 Petaling Jaya, Selangor

P:(603) 5638 9940

F:(603) 56389829

E: sales@hannamalaysia.com

W: www.hannamalaysia.com

MEXICO )

Hannapro S.A.de C.V.

Vainilla 462, Col. Granjas, México, D.F.
CP 08400

P:01(55) 56491185
F:01(55)56491186
E:hannapro@prodigy.net.mx

W: www.hannainst.com.mx

MOROCCO @

Hanna Instruments Morocco S.a.r.l.
Km 3.5 Route National

10 Boutsara Bensergao

Agadir
P:00212(0)528283535/30

F: 00212 (0)528283231
E:info@hannamaroc.com

W: www.hannamaroc.com

THENETHERLANDSf;

Hanna Instruments BV
Betuwehaven 6

3433 PV Nieuwegein,
P:+31(0)30-28968 42
F:+31(0)30-26714 27
E:info@hannainstruments.nl
W: www.hannainstruments.nl

PANAMA @

Hannainstruments Panama S.A

Ciudad de Panam4, Via Ricardo J. Alfaroy
Avenida Juan Pablo I

Edificio siglo XXI, tercer piso local 56 “frente
antiguo depésito”

P:(507) 2363012/ 2367818/ 2606769
F:(507) 2363012

E: hannapanama@hannainst.com.pa

W: www.hannainst.com.pa

POLAND @&

Hanna Instruments Poland
HANNA Instruments Polska
Al.]. Pitsudskiego 73
10-449 OLSZTYN
P:089)539 0961
F:(089)5390963
E:info@hanna-polska.com
W: www.hanna-polska.com

PORTUGAL &

Hanna Instruments Portugal LDA.
Zona Industrial de Amorim

Rua Manuel Dias, Fraccdo I n® 392
4495-129 Amorim - Pévoa de Varzim
P:+351 252248670

F:+351252 248679
E:info@hannacom.pt

W: www.hannacom.pt

roMANIA O

Hanna Instruments Romania SRL
Str Heltai Gaspar, nr 9A, Cluj Napoca,
Cluj, 400427

P: +40 264 599 459

F:+40264 598 740
E:info@hannainst.ro

W: www.hannainst.ro

SErBiA B

Hanna Instruments d.o.o
Palmoticeva 20a, Beograd, Srbija
P: +381 (0)11 3244 201
F:+381(0)11 3242922
E:info@hannainstruments.rs

W: www.hannainstruments.rs

SINGAPORE “©

Hanna Instruments (S) Pte. Ltd

161, Kallang Way #07-12/14, 349247
P: (65)6296-7118

F: (65)6291-6906
E:sales@hannasingapore.com

W: www.hannasingapore.com

SLOVENIA @

Hanna Service doo

Srmin 75H Bertoki

6000 - Koper

P:00386 (0) 59029902/3
F: 00386(0) 53029898
E:sales@hannaservice.eu
W: www.hannaservice.si



SOUTH AFRICA &

Hanna Instruments (Pty) Ltd

6 Vernon Road, Morninghill, Bedfordview
P:(011) 615.6076

F:(011)615.8582

E:hanna@hanna.co.za

W: www.hanna.co.za

y—
SPAIN &

Hanna Instruments S.L.

Poligono Industrial Azitain, Parcela 3D,
20600 Eibar, Guiptizcoa
P:902420100/943820100
F:902420101

E:info@hanna.es

W: www.hanna.es

SWEDEN ‘\;

Hanna Norden AB
Energigatan15B

S-434 37 KUNGSBACKA
P:+46 300404018
F:+4630014122

E: help@hannanorden.com
W: www.hannanorden.com

SWITZERLAND 0

Hanna Instruments Switzerland AG
Wassergrabe 14

CH-6210 Sursee

P: +41 4192566 46
E:info@hannainst.ch

W: www.hannainst.ch

TAIWAN &

Hanna Instruments Taiwan Ltd.
3F., No.56, Ln. 188, Ruiguang Rd.,
Neihu Dist., Taipei City 114, Taiwan
P: +886 287972918

F:+886 287972731
E:Jacky@hannainst.com.tw

W: www.hannainst.com.tw

THAILAND =

Hanna Instruments Thailand Ltd
410/67-68 Soi Ratchadapisek 24,
Ratchadapisek Road, Samsen Nork,
Huay Kwang, Bangkok 10310
P:0-2541-4199

F:0-2541-4198

E: sales@hannathai.com

W: www.hannathai.com

Hanna Instrumentse® Offices Worldwide

UNITED ARAB EMIRATES G

Hanna Instruments FZE

WH: F-10 Gate No 4 Ajman Free Zone
Ajman, UAE

PO Box: 5197

P: +97167406681
E:info@hannainst.ae

W: www.hannainst.ae

UNITED KINGDOM 9

Hanna Instruments Ltd

Eden Way, Pages Industrial Park
Leighton Buzzard, Bedfordshire LU7 4AD
P: 01525850855

F: 01525 853668
E:sales@hannainstruments.co.uk

W: www.hannainst.co.uk

UNITED STATES &

Hanna Instruments USA

Highland Industrial Park,

270 George Washington Highway,
Smithfield, RI 02917

P:(800) 426-6287

F: (401) 765-7575
E:sales@hannainst.com

W: www.hannainst.com

VIETNAM @

Hanna Instruments Vietnam

5th Floor, 208 Nguyen Trai,
Pham Ngu Lao Wrd, District |
Hochiminh City
P:84-8-39260457/58/59
F:84-8-39260461
E:sales.hcm@hannavietnam.com
W: www.hannavietnam.com

www.hannainst.com | MHHWHHHH
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HIS81420

GroLine Hydroponics Monitor

The HI981420 GroLine Monitor provides 24 hour continuous monitoring of pH, conductivity (EC
or TDS), and temperature in hydroponic nutrients.Quick to setup and simple to use, this monitor
was designed with Hydroponics, Aquaponics, and Greenhouses in mind. Make your nutrient
solution easy to manage with the GroLine Monitor and combined pH/EC/Temperature probe.

Seepagel.34
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C
S
]

9

-
=)

o

—
]
i=

new products

- JumE R

instruments | www.hannainst.com



HI13302

HALO® Wireless pH
Meter for Vials and
Test Tubes

Our HALO Wireless pH Meter for Vials and
Test Tubes has a tapered glass body and a
spheric glass sensing bulb made with low
temperature glass making it ideal for vials,
test tubes, and smaller vessel applications.
All readings are transmitted directly to your
Apple or Android device or the edge®blu.

Seepage2.18

HI10832

HALO Wireless pH
Meter with Micro-
bulb

Our HALO Wireless pH Meter with Microbulb
has a bulb tip that is only 3 mm in diameter
and can be used to measure pH in samples
as little as 100 pL. This meter is ideal for 96
well plates, microcentrifuge tubes, and for
expensive samples that offer little volume
to work with. All readings are transmitted
directly to your Apple or Android device or the
edgeblu.

Seepage2.19

FC214¢2

HALO Wireless pH
Meter for Beer

Our HALO for home and craft beer makers
has durable titanium body, high temperature
glass sensor, and an extendable cloth type
junction for renewable electrode life. All
readings are transmitted directly to your
Apple or Android device or the edge blu.

See page2.25

HI12922

HALO Wireless
Soil pH Meter

Our HALO Wireless Soil pH Meter has
a triple ceramic junction in the outer
reference cell, built-in temperature
sensor, and the conic pH sensing tip
making it ideal for pH measurements
in soil samples. All readings are
transmitted directly to your Apple or
Android device or the edge blu.

Seepage2.26

HI14142

HALO Wireless
pH Meter for
Flat Surfaces

Our HALO Wireless pH Meter for
Flat Surfaces has a flat tipped glass
sensor and an open junction design
to measure pH on flat surfaces or
small volume samples. All readings
are transmitted directly to your Apple
or Android device or the edge blu.

See page 2.27

HANNN
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Foodcare Thermometers

Professional, rugged, and waterproof thermometers
designed to be used on a daily basis in industrial kitchens
and catering as well as warehouses, loading docks and
transportation vehicles.

Standard features include waterproof casing (rated
IP65) and stainless steel penetration probe designed for
continuous contact with foodstuffs in accordance with
regulation (EC) number 1935/2004. These themometers
also include CAL Check™, low battery detection, auto-off
capability, and long battery life.
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HI93501 .

Thermistor
Thermometer

* Interchangeable thermistor probe

HI93501 is a thermistor style thermometer
that includes a stainless steel replaceable
style penetration probe (FC762PW). It
measures temperatures from -50 to 150°C
(-58't0302.0°F).

Seepage 14.28

T-Type
Thermocouple
Thermometer

* Interchangeable T-type
thermocouple probe

HI935004 is a thermometer that
that includes a T-type thermocouple
stainless steel
\ R St penetration probe (FC767PW). This
\ thermometer
measurement from -50 to 300°C
(-58.0t0 572°F).
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K-Type
Thermocouple
Thermometer

 Interchangeable K-type
thermocouple probe

HI935001 is a thermometer that includes
a K-type thermocouple stainless steel
replaceable  style penetration probe
(FC766PW). This thermometer offers a large
range of temperature measurement; from
-50t0 300°C(-58.0 to 572°F).

See page 14.29

replaceable style
LR T RSt
T

s

offers temperature

T
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K-Type
Thermocouple
Thermometer

» Fixed K-type thermocouple probe

HIS35007 isathermometerthatincorporates
a fixed K-type thermocouple stainless steel
penetration probe to provide the greatest
accuracy. This thermometer offers a large
range of temperature measurement; from
-50t0300°C(-58.0 to 572°F).

See page 14.30

—

T-Type
— Thermocouple
«  Thermometer

?

» Fixed T-type thermocouple probe

HIS35008 is a thermometer
that incorporates a fixed T-type
thermocouple stainless steel
penetration probe to provide the
greatestaccuracy. This thermometer
offers temperature measurement
from -50 to 300°C (-58.0 to 572°F).

See page 14.32
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we have expanded our Groline sachet offerings to
include pH 4, pH 7, pH 10, 5000 pS/cm, 1.41 mS/cm,
cleaning and storage.

Gﬂﬁ Groline Sachets
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Introduction

COMBO '

I’1"I:'1'i'ézr]:zd'i:l'i",‘ |

Ll

Laboratory Accuracy in the Field

In the past, measuring and monitoring important parameters was
limited to the laboratory. Now, these parameters are being tested
right in the field for applications such as environmental study,
agriculture, the food industry, horticulture, wastewater management,
fish farming, water quality maintenance and anywhere quality
and accuracy is important. Hanna has developed a large variety of
testers and monitors designed to fulfill the requirements of virtually
any application.

Hanna offers a vast selection of single and multiparameter testers
which cover a multitude of the most important parameters: pH, ORP,
conductivity (EC), total dissolved solids (TDS), temperature, sodium,
saltand relative humidity.

Testers can perform on the spot measurements quickly, accurately
and inexpensively. They allow users with different backgrounds and
technical training to make readings without the need of a laboratory
or having to purchase expensive and complex analytical equipment.

B

instruments | www.hannainst.com

Hanna provides high accuracy in a single parameter tester for pH, EC,
TDS, temperature and more. Multiparameter testersare also available,
eliminating the hassle of carrying multiple testers.

Hanna testers have easy to read LCDs and durable outer casings. They
are able to measure in places with a high percentage of humidity, and
low power demand allows a long battery life, eliminating the need for
frequent battery replacement.

pH Testers

All Hanna pH testers come with a replaceable pH probe, which is a
unigue advantage over most pH testers found on the market today.
Clogged electrode junctions are a problem of the past with extendable
cloth junctions. When the cloth is dirty from routine testing, readings
canbecome slow and unstable. This can be fixed by simply pullingout 3
mm of cloth, and cutting off the dirty junction.

Testers feature Automatic Temperature Compensation (ATC) and
calibration at one or two points. Designed to be pocket sized with a
narrow tip, they are ideal for measurements in smaller samples.

Conductivity Testers

Conductivity (EC) testers are widely used for monitoring EC/TDS with
water conditioning, reverse osmosis, cooling towers, drinking water,
wastewater, laboratories, agriculture, aquaculture and aquariums,
hydroponics and the printing industry.

With selectable or fixed conversion factors to relate to EC and TDS,
readings can be more accurate. Hanna conductivity testers feature
an amperometric graphite probe that provides greater accuracy and
repeatability in measurements because it cannot be contaminated by
salt deposits in solutions. Calibration of conductivity testers is simple
and can be done manually or automatically with a single point.

Measurements are automatically temperature compensated to ensure
correct readings.

Salt and Water Purity Testers

The SALINTEST can helpyoumonitor the concentration of sodiumchloride
in live fish storage tanks, tropical fish aquariums and oceanographic
investigations. Measurements are performed with a sodiumion selective
electrode, with one point check in a standard salt solution.

Water purity testers enable users to check the purity of distilled or
demineralized water in environments such as printed circuit board
washing, laundry, steam cleaning, and all areas where pure water is
used. The measurement for salt and water purity is conductometric.

Thermometers

Hanna's thermometers feature a unigue CAL Check™ function to
ensure accurate measurements every time. Hanna temperature
sensors allow users to take measurements with extremely high
accuracy in a short amount of time. The sharp tip of the probes can
easily penetrate semi-solid products, making routine controls simple
and quick. These testers are ideal meters for measuring temperature
according to HACCP requirements.



Hanna Monitors

Hanna monitors are an ideal economical solution in applications where
constant monitoring of a stationary sample is required. Hanna offers a
large selection of wall-mountable monitors that cover a multitude of
parameters, allowing the user to choose the meterand probe that best
fits their application. Multiparameter models allow the user to monitor
up to three different parameters with one indicator.

Each monitor is designed for specific application requirements such as
in hydroponics, greenhouses, horticulture, water treatment and food
preparation and processing.

At startup, monitors perform a self-check diagnostic to assure proper
working condition. Stability indicators let the user know when to take
readings while the HOLD function freezes readings on the display for
easy and accurate recording. Selected instruments in this line provide
avisualalarmsothe user can easily recognize if the monitored solution
is out of specification for the application.

Hanna offers monitors that feature large backlit LCDs for easy visual
reading of multiple parameters as well as automatic calibration, automatic
buffer selection and automatic temperature compensation (ATC).

Hanna's wall-mounted monitors are very easy to install and work with
a 12V power supply. Many models feature interchangeable probes so
an application specific probe can easily be plugged in to the meter.
All monitors have durable outer casings protecting them from high
humidity environments and rain.

pH Monitors

Ideal for growers, pH monitors are supplied with advanced, non-
clogging double junction pH electrodes that will withstand the most
aggressive environments. Measurements are highly accurate and can
be verified with one or two-point manual or automatic calibration.

Should the pH exceed a user-selected limit, an incorporated LED
will alert the user with a flashing light. This feature allows even
inexperienced users to successfully monitor parameters. The LED
alarm and pH value can be set through trimmers on the instrument.

Conductivity Monitors

Conductivity monitors with different measurement ranges are
available with a host of features suited for aggressive environments.

Calibration and temperature compensation can be automatic or
manual, while the EC/TDS conversion factor and temperature
coefficient factor () are user-adjustable. If desired, the most common
TDS conversionfactorof 0.5 canbe used foragriculture measurements
on application specific measurements. Both the direct two pin probes
and graphite probes assure great accuracy and minimal maintenance.

ORP Monitors

Hanna has developed oxidation-reduction (ORP) monitors specially for
swimming pool and spa facilities where monitoring is crucial. Casings
incorporatealarge, bright LEDindicator that will flash if measurements
fall below the user-selected value.

Introduction

Temperature Monitors

Few manufacturers have given any thought to providing users with
a convenient way of monitoring temperature conditions in catering,
refrigerators, and other places that need quick monitoring. Hanna's
precision thermometers can be mounted right over the samples to be
measured or placed in refrigerators for continuous readings of cold
storage products.

Temperature monitors come with Hanna's exclusive CAL Check™
feature. With CAL Check, users can ensure the accuracy of the meter
without the need for external calibration equipment.

Food grade stainless steel probes and quick response times assure the
safety and preservation of the goods monitored.
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product spotlights

Product Spotlights

HIS8131

GroLine pH/EC/TDS
Combo Tester

TheHI98131 GroLine Combo offers high accuracy pH, EC (conductivity),
TDS (total dissolved solids), and temperature measurements in a
rugged, waterproof casing that floats.

Seepagel.10

HI98107 pHep® - HI9B108 pHep®+

pHep pH Testers

The pHep® is used by millions of people around the world to monitor
pH in laboratories and industrial applications as well as in agriculture,
fish farming, food manufacturing and quality control, swimming pools
and the printing industry.

Seepagel.l4

HI98118

GroLine pH Tester

The GroLine HI98118 pH/temperature tester is our latest pocket
meter for measuring the pH of a hydroponic nutrient solution.

Seepagel.15

HIS8115

GroLine pH Tester

Our HISB115 GroLine pH tester is designed with many advanced
features for growers of all types. This pH tester offers automatic
calibration to one or two points, automatic buffer recognition,
calibrated buffer tags, stability indicator, low battery indicator, and
selectable automatic shut-off. With its compact size, one-button
operation, and ease of calibration, the HIS8115 is the optimal tool for
pH measurement in nutrient solutions and soil slurries.

Seepagel.18
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HI98331 Soil Test™

Soil Test

Direct Soil EC and Temperature Meter with Built-in Stainless
Steel EC Probe

The GroLine Soil Test EC (conductivity) and temperature tester offers
many advanced features for growers of all types. The Soil Test offers
automatic one-point calibration, stability indicator, hold functions
to freeze readings on screen, low battery indicator, and selectable
automatic shut-off.

Withits compact size, single-button operation, and ease of calibration,
Soil Testis the optimal tool for EC measurements made directly in soil.

Seepagel.23

HIS8318

GroLine EC/TDS Tester

The Groline waterproof EC/TDS tester is ideal for hydroponics,
greenhouses, or anywhere you need quick and accurate conductivity
measurements.

Seepagel.25

HIS81420

GroLine Hydroponics Monitor

The HIS81420 GrolLine Monitor provides 24 hour continuous
monitoring of pH, conductivity (EC or TDS), and temperature in
hydroponic nutrients.Quick to setup and simple to use, this monitor
was designed with Hydroponics, Aquaponics, and Greenhouses in
mind. Make your nutrient solution easy to manage with the GroLine
Monitor and combined pH/EC/Temperature probe.

Seepagel.36

Product Spotlights
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Comparison Guides
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g Multiparameter
— HI98129 . . . °C/°F . . . 2 1 2 . . . . . . . 18
_F_',, HI98130 . . . °C/°F . . . 2 1 2 . . . . . . . 18
n HI98131 . . . °C/°F . . . 2 1 . 2 . . . . . . . 110
a .
HI98127 . °C/°F . 2 2 . . 5 . 5 5 . 112
HI9B128 . °C/°F . . 2 2 . . . . . . . 112
HI98111 . . 2 . . 113
HI9B112 . . 2 . . 113
HI98113 . °C . 2 . . 113
HI98107 . °C/°F . 2 . . . 114
HI98108 . °C/°F . . 2 . . 5 . 114
0 HI98118 . °C/°F . . 2 . . . . . 115
@ HI98100 . . 2 . . 116
O
5 HI98103 . 2 . . 116
(@) HI98115 . . 2 . - 118
C 0, (<]
o HI98120 . C/°F . . . . . 120
g HI9B121 . . °C/°F . 2 2 . . . . . . . 120
48] HI98201 . 121
Q.
(@]
o EC/TDS
HI98203 . 1 121
HI98311 . . °C/°F . 1 . . . . . . 122
HI98312 . . °C/°F . 1 . . 5 5 5 .12
HI98331 . °C/°F . 1 . . . 123
HI98301 . °C/°F . 1 . . . 124
HI98302 . °C/°F . 1 . . . 124
HI98303 . °C/°F . 1 . . . 124
HI98304 . °C/°F . 1 . . . 124
HI98318 . . °C/°F . 1 . . . . 125
Primo . . 1 . © 126
Primo 5 . ° 1 . : 126
Primo 4 . . 1 . : 126
HI98308 . 1 . 1.27
HI98309 . 1.27
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Code S
Q.
Temperature <
HI98501 °C/°F . . 128 g
o( /o . . 1.30 —
HI98509 C/°F r~+
HI98539 °C/°F . . 131 (@]
-
HI151-00 °C . .13 7,
HI151-01 °F . . 132
HI145-00 °C . .« 133
HI145-01 °F . . 133
HI145-20 °C . .« 133
HI145-30 °F . . 133
HI98517 °C 134
Monitors
HI991404 . . . °C/°F 2 2 . . . . . . . . 135 =
HI981420 . . . °C/°F 2 . . . . . . . . . 136 g
. . . o 0 . . . . . . . . .
HI991405 C/°F 2 2 139 S
HI981504/5 . . °C/F 2 . . . 1.40 g
HI9B1504/7 . . °C/°F 2 . . . 1.40 8
HI9B1404N . . 2 . . 1.41 -
HI9B1405N . . 2 . . 141 LE
HI991401 . °C/F 2 2 . . . . . . 142 o
HI9B1401N c z c 143 w
HI9B1402 . 2 . . 1.44
HI993301 . . °C/°F . . . . . . . 1.45
HI993302 . . °C/°F . . . . . . . 1.45
HI9B83302N . . . 1.46
HI983307 . . . . 1.47
HI9B83304 . . . . 1.48
HI146-00 °C . 1.49
HI147-00 °C . 150
HI147-01 °F . 150
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HI98129 (Combo) - HI98130 (Combo)

pH/EC/TDS Testers

» Waterproof
Designed to float if accidentally
droppedinatank

» Automatic Temperature Compensation
All readings are compensated
for variations in temperature
Temperature displayedin °Cor
°F along with pH reading

 Stability indicator
Meter displays a clock tag that
will disappear when the reading
has achieved stability

* HOLD button
Freezes reading on the display to
allow recording of measurement

» BEPS (Battery Error Prevention System)
Meter will automatically shuts of f
if there is not enough power to
getanaccurate measurement

» Battery % level at startup
» Low Battery Indicator

* Auto-off
Automatically shuts of f after 8 minutes
of non-use to maximize battery life

The HI98129 and HIS8130 are waterproof
testers that offer high accuracy pH, EC/TDS
and temperature measurements in a single
tester; no more switching between meters
for your routine measurements. These
floating, waterproof combination testers
have an easy-to-read LCD and an automatic
shut-off. pH and EC/TDS readings are
automatically temperature-compensated.

These testers feature a replaceable pH
electrode cartridge with an extendable
cloth junction,as well as an EC/TDS graphite
electrode. The renewable cloth junction
provides an extended electrode life and the
replaceable pH cartridge means that this
tester does not need to be thrown away
when the pH sensor is exhausted.

The EC/TDS conversion factor is user-
selectable, as well as the temperature
compensation coefficient (B).

Fast, efficient, accurate and portable,
the Combo pH, EC/TDS and temperature
testers combine all the features users have
requested and more!

B
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Replaceable pH electrode
cartridge

The Combo features an easy-to-replace pH
electrode. The sturdy, snap-in connector
means there are no pins to bend or break.

High accuracy EC/TDS graphite
probe

The graphite conductivity probe provides
greater accuracy because it cannot be
contaminated by salt deposits in the solution.
The exposed temperature sensor provides
fast response times and guarantees highly
accurate temperature compensatedreadings.

Extendable cloth junction

Simply pull out 3 mm (1/8") and cut when
the cloth junction becomes dirty to improve
response time and stability.



100

HBHTT

On-screen battery life

LCDindicates the percentage of battery power
remaining upon startup.

pH

586
e
B F

Standard or N.I.S.T buffer

calibration

Automatic calibration is performed with
two sets of memorized buffers for greater
accuracy.

LCD Display Features

=
S _ 'ﬂ
Hé"9 '

HOLD function

The HOLD function “freezes” the LCD display
temporarily.

o H
CBETH

Adjustable temperature
coefficient factor

Users can choose between different factors
(B) for precise temperature compensated

measurements.

Specifications HI98129 HI98130

Range 0.00t014.00 pH 0.00t014.00 pH
pH Resolution 0.01pH 0.01pH

Accuracy +0.05pH +0.05pH

Range 0t03999 pS/cm 0.00to20.00 mS/cm
Conductivity Resolution 1pS/cm 0.01mS/cm

Accuracy +2%FS. +2%F.S.

Range 0to 2000 mg/L (ppm) 0.00t010.00 g/L (ppt)
TDS Resolution 1ppm (mg/L) 0.01 ppt(g/L)

Accuracy +2%FS. +2%F.S.

Range 0.0to60.0°C/ 0.0t060.0°C/

32.0t0140.0°F 32.0t0140.0°F

Temperature Resolution 0.1°C/ 0.1°F 0.1°C/0.1°F

Accuracy +0.5°C/+1°F +0.5°C/£1°F

DS Caion SOTEE e st esoanizes

. . automatic, one or two-point with two sets of standard

pH Calibration buffers (pH 4.01/7.01/10.01 or 4.01/6.86 /9.18)
Specifications TDS Conversion Factor 0.45t01.00

pH Electrode HI73127 (replaceable; included)

Environment 0to50°C(32to122°F); RH max 100%

catarypertie L I00s ot e

Dimensions / Weight 163x40x26mm (6.4x1.6x1.0")/100g(3.50z)
Ordering HI98129 (Combo) and HI98130 (Combo) are supplied with HI73127 pH electrode and
Information HI73128 electrode removal tool, batteries and instructions.

pH solutions begin on page 2.142; ECand TDS solutions begin on page 5.34;

see pH electrode specifications on page 1.51

o

Instability & ATC indicators

Ensures reliable EC and TDS measurements.
ATC symbolis shown when active.

Lo 5

= Tine)s
e b i

Adjustable TDS conversion
factor

For measurement accuracy, users can choose
between a range of conductivity to TDS
conversion factors.

Calibrate directly in buffer
solution sachets

An easy calibration can be performed right
in our buffer solution sachets for the most
accurate readings.

IR
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HI98131

GroLine pH/EC/TDS
Combo Tester

» Waterproof
Designed to withstand the humidity
of a growing environment

» Automatic one-point calibration
using our Quick Cal solution

» Automatic Temperature Compensation
All readings are compensated
for variations in temperature
Temperature displayedin°Cor
°F along with pH reading

» Measurementinstability indicator
Meter displays a clock tag that
will disappear when the reading
has achieved stability

+ HOLD button
Freezesreading on the display to
allow recording of measurement

» BEPS (Battery Error Prevention System)
Meter will automatically shuts off
if there is not enough power to
getanaccurate measurement

» Battery % level at startup
» Low Battery Indicator

» Auto-off
Automatically shuts off after
8 or 60 minutes of non-use
to maximize battery life

The HI9B131 GrolLine Combo offers high
accuracy pH, EC (conductivity), TDS
(total dissolved solids), and temperature
measurements in a rugged, waterproof
casing that floats.

The GrolLine Combo features a replaceable
pH electrode with extendable cloth junction
as well as an EC/TDS graphite electrode.
The renewable cloth junction provides an
extended electrode life and the replaceable
pH cartridge means that this tester does not
need to be thrown away when the pH sensor
is exhausted.

The EC/TDS conversion factor is user-
selectable, as well as the temperature
compensation coefficient (B).

NN
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Pocket Clip

Apocketclipisfeatured onthe back of the the
GroLine Combo

Supplied complete

Supplied with all the tools necessary to start
performing tests



High accuracy EC/TDS graphite
probe

The graphite conductivity probe provides
greater accuracy because it cannot be
contaminated by salt deposits in the solution.
The exposed temperature sensor provides
fast response times and guarantees highly
accurate temperature compensated readings.

Replaceable pH electrode
cartridge

The Combo features an easy-to-replace pH
electrode. The sturdy, snap-in connector
means there are no pins to bend or break.

Specifications HI98131
Range 0.00t0 14.00 pH
Resolution 0.01pH
Accuracy +0.1pH
pH automatic, one or two-point calibration (using pH 4.01,
Calibration 7.01,10.01 buffers); one-point calibration using HI5036 or
HI50036 Quick Cal calibration solution
Temperature automatic
Compensation
Range 0.00to 6.00 mS/cm
Resolution 0.01 mS/cm
Accuracy +2%F.S.
EC Calibration automatic, one-pointat1.41 mS/cmor 5.00 mS/cm;
one-point calibration using Quick Cal calibration solution
Temperaturle automatic, with B =1.9%/°C
Compensation
0103000 ppm (500 CF);
Range 00 3959 ppm (700 CF)
TDS Resolution 10 ppm (mg/L)
Accuracy +2%F.S.
Conversion Factor** 0.5 (500 ppm) or 0.7 (700 ppm)
Range* 0.0t060.0°C/32.0 to 140.0°F
Temperature Resolution 0.1°C/0.1°F
Accuracy +0.5°C/+1°F
pH Electrode HI73127 (replaceable; included)
Environment 0to50°C(32t0122°F); RH max 100%
Additional 15V (4)/ 100h f i ff
Specifications ) . approx. ours of continuous use; auto-o
Battery Type /Life after 8 min or 60 min of non-use; can be disabled
Dimensions / Weight 163x40x26 mm (6.4 x1.6x1.0")/100g(3.50z)
. H198131 (GroLine Combo) is supplied with HI73127 pH electrode, electrode
Ordering ) Lo : : )
Inf . removal tool, Quick Cal calibration solution sachets (4), electrode cleaning solution
nformation sachet, batteries, storage cap, quality certificate and instruction manual.

pH solutions begin on page 2.142; Quick Cal solutions begin on page 2.149;
ECand TDS solutions begin on page 5.34; see pH electrode specifications on page 1.51

-

Extendable cloth junction

Simply pull out 3 mm (1/8") and cut when
the cloth junction becomes dirty to improve
response time and stability.

Quick Call

HIS0036-0

Calibrate pH and EC with one
solution

Callibration of both pHand EC can be performed
using our Quick Cal calibration solution

HANNN
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HI98127 (pHep®4) - HI98128 (pHep®s)

pH and Temperature
Testers

» Waterproof
Designed to float if accidentally
droppedin atank

» Automatic Temperature Compensation
All readings are compensated
for variations in temperature
Temperature displayedin °Cor
°F along with pH reading

» Stability indicator
Meter displays a clock tag that
will disappear when the reading
has achieved stability

* HOLD button
Freezes reading on the display to
allow recording of measurement

» BEPS (Battery Error Prevention System)
Meter will automatically shuts of f
if there is not enough power to
getanaccurate measurement

» Battery % level at startup
» Low Battery Indicator

» Automatic Shut-Off
- The meter can be set to automatically
turn off after 8 minutes or 60 minutes
to conserve battery life in the event
that the meteris left on. The auto
off feature can be disabled.

The pHep®4 and pHep®5 are waterproof
pH testers that have many advanced
features found in more expensive portable
instrumentation. These ergonomic meters
feature automatic one or two point
calibration to a known buffer, automatic
temperature compensation, battery
percent level indicator at start up, and a
stability indicator to alert the user when a
stable reading has been obtained. The large
multi level LCD display shows both pH and
temperature simultaneously.

These meters also feature the HI73127
replaceable electrode with a stainless steel
round connector and extendable cloth
junction. This cartridge design has no pins to
line up or that can break.

AR
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Specifications

HI98127 (pHep®4)

HI98128 (pHep®5)

Range -2.0t016.0 pH -2.00t016.00 pH
pH Resolution 0.1pH 0.01 pH
Accuracy +0.1pH +0.05 pH
Range -5.0t060.0°C/23.0to -5.0t060.0°C/23.0to
140.0°F 140.0°F
Temperature Resolution 0.1°C/ 0.1°F 0.1°C/0.1°F
Accuracy +0.5°C/+1°F +0.5°C/+1°F
) . automatic, one or two-point with two sets of standard
pH Calibration buffers (pH 4.01/7.01/10.01 or pH 4.01/6.86 /9.18)
Compensatian automati
Additional

Specifications

Battery Type/Life

1.5V (4) / approx. 300 hours of continuous use; auto-off

after 8 minutes of non-use

Environment

-5t050°C (23 t0 122°F); RH max 100%

Dimensions

163x40x26 mm (6.4 x1.6x1.0")

Weight

100g(3.50z.)

Ordering
Information

HI98127 (pHep®4) and HI98128 (pHep®5) are supplied with HI73127 pH electrode,

HI73128 electrode removal tool, batteries and instructions.

pH solutions begin on page 2.142; see pH electrode specifications on page 1.51



HIS8111 PICCOLO® - HIS8112 PICCOLO® 2
HIS8113 PICCOLO® plus

Stick pH Tester

* Pre-amplified electrode
» Narrow, replaceable probe

» Easytoholdand operate

PICCOLO® is a revolutionary pH meter with
a4-in-1 amplified electrode.

Conventional pH meters are susceptible
to the weak, high impedance signal which
makes the electrode, connector, cable and
meter vulnerable to noise, humidity and
dirty environments. PICCOLO® has overcome
these problems with a pre-amplified
electrode that delivers a strong signal to
the meter. The interchangeable electrode
is inexpensive, rugged and houses the pH
sensor, reference system, temperature
sensor and the amplifier module.

PICCOLO® witha9cm (3.5")
electrode (HI1280).

PICCOLO® 2 witha 16 cm (6.3")
electrode (HI1290).

PICCOLO® plus witha 16 cm (6.3") electrode
(HI1295) and temperature readout on LCD.

HI98111 HI98112 HI98113
Specifications (PICCOLO®) (PICCOLO®2) (PICCOLO® plus)
1.00t013.00 pH;

Range 1.00t013.00 pH 1.00t013.00 pH 0.0 10 70.0°C

pH Resolution 0.01 pH 0.01pH 0.01pH; 0.1°C
Accuracy 1o
(@25°C/77°F) +0.01 pH +0.01 pH +0.01 pH; £1°C
Electrode HI1280 HI1290 HI1295
Calibration manual, two-point manual, two-point manual, two-point
Temperature automatic, 0to 70°C (32 to 158°F)
Compensation

Additional

Specifications

Battery Type/ Life

1.5V (3)/ approximately 100 hours of continuous use

Environment

0t050°C(32 to122°F); RH max 95%

Dimensions
(with electrode)

265x29x15mm
(10.4x11x0.6")

194 x29x15mm
(76x1.1x0.6")

265x29x15mm
(10.4x1.1x0.6")

Weight

70g(250z.)

Ordering
Information

All PICCOLO® models are supplied complete with pH electrode, pH 4.01 and pH 7.01 buffer solution sachets, calibration screwdriver,
batteries, rugged carrying case and instructions.

HI198111 (PICCOLO®) is supplied with 90 mm (3.5") HI1280 amplified pH electrode.
H198112 (PICCOLO®?2) is supplied with 160 mm (6.3") HI1290 amplified pH electrode.
HI98113 (PICCOLO® plus)is supplied with HI1295 amplified electrode with temperature sensor.
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HIS8107 pHep® - HIS8108 pHep+

pHep pH Testers

» Waterproof

» Extractable clothjunction to
extend pH electrode life

 Builtin temperature sensor
for Automatic Temperature
Compensated measurements.

» Automatic one or two-point calibration
« Stability indicator
» Low battery indicator

» Two-Button operation

The pHep is used by millions of people around
the world to monitor pH in laboratories
and industrial applications as well as in
agriculture, fish farming, food manufacturing
and quality control, swimming pools and the
printing industry.
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With a renewable cloth junction, the pHep
has an extended life over typical pH testers.
A normal junction will clog with use over time
and a typical tester would normally have to
be thrown away once the junction becomes
contaminated. The junction is 2 cm long and
whendirty, canbe pulled out toexpose afresh
section to effectively renew the pHep's life.

d

Specifications HI98107 (pHep®) HI98108 (pHep®+)
Range 0.0to14.0 pH 0.00t014.00 pH
Resolution 0.1pH 0.01pH
Accuracy
H
p (@25°C/77°F) +0.1pH +0.10 pH
Calibration automatic, one or two-points (pH 4.01, 7.01, 10.01)
Exposed temperature Sensor
Range 0.0t050.0°C(32.0t0122.0°F) 0.0t050.0°C(32.0t0122.0 °F)
HI98108 features an exposed temperature Recoluti 01C/ 015 010/ O1F
sensor for faster response times. Temperature esolution ' : : :
Accurac,
(@25°C/y77°F) +0.5°C /+1.0°F +0.5°C /+1.0°F
Temperature

Compensation automatic, 0to 50°C (32 to 122°F)

Battery Type/Life ~ CR2032 3V Li-ion/approximately 800 hours of continuous use

Additional Auto-off 8 minutes, 60 minutes, or can be disabled
Specifications
Environment 0to50°C(32t0122°F); RH100% max
Dimensions 160x40x17mm (6.3x1.6x0.7")
Weight 759 (2.60z)

H198107 (pHep) is supplied with CR2032 battery, electrode cleaning solution sachet,
pH 4.01 buffer solution sachet, pH 7.01 buffer solution sachet (2), storage/protection

. Orderin sleeve, instruction manual and quality certificate.
Watertight seal 9 e R
Information HI98108 (pHep+) is supplied with CR2032 battery, electrode cleaning solution sachet,
An easily removable cover provides access to pH 4.01 buffer solution sachet, pH 7.01 buffer solution sachet (2), storage/protection

sleeve, instruction manual and quality certificate.

the battery compartment.

B
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HIS8118

GroLine pH Tester

» Waterproof

» Extractable clothjunctionto
extend pH electrode life
* Quick calibration mode using Hanna
Quick Cal pH/EC calibration solution
t m! m » Two-button operation

The GroLine HIS8118 pH/temperature tester
is our latest pocket meter for measuring
the pH of a hydroponic nutrient solution.

The HI98118 has a very large easy to
%m read LCD display that shows both pH and
temperature along with calibration, stability,

pH and low battery indicators. All operations are
simplified to two buttons.

|
. EXpOSGd temperature sensor
' HI98118 features an exposed temperature

sensor for faster response times.

S1011UOJ pue S1391S3]

Specifications HI98118
Range 0.00t014.00 pH
Resolution 0.01pH
Accuracy
pH (@25°c/779F)  F010pH
Calibration automatic, one or two-points (pH 4.01, 7.01, 10.01)
Quick one-point calibration using HI5036 or HIS0036P Quick Cal .
Calibration calibration solution Watertlght seal
Range 0.0t050.0°C(32.0t0122.0 °F) An easily removable cover provides access to
Resolution 0.1°C/0.1°F the battery compartment.
Temperature
Accuracy o °
(@25°C/77°F) +0,5°C/+1.0°F .
Temperature ‘
H o o
Compensation automatic, 0to 50°C(32to 122°F) l m
Battery Type CR2032 3V Li-ion / approximately Q %ﬂ r
/Life 1000 hours of continuous use .
Additional -
Specifications Auto-off 8 minutes, 60 minutes, or can be disabled
Environment 01t050°C (32 to 122°F); RH100% max
Dimensions 160x40x17mm (6.3x1.6x0.7")
Weight 75g(2.60z)
Ordering H198118 GroLine pH tester, Quick Cal calibration sachets (3), electrode cleaning solution Suppliedinacarrying case with
Information sachet, battery, instruction manual and quality certificate. buffer and cleaning solutions.

HANNN
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HIS8100 - HIS8103

Checker®
pH Testers

The latest HIS8103 Checker and HI98100
Checker Plus are the next generation of the
original Hanna Checker pH tester. The Checker
is by far one of the most popular pH meters
in the world with over 1 million meters used
since its introduction in 1991. From students
to researchers, the Checker has been helping
people with their pH measurements as a
meter that is simple to use and operate.

These Checker pH testers have been
designed with many advanced features

while maintaining the look and feel of the .~ —

original Checker. The HI98100 Checker Plus
and HI9B8103 Checker now offer automatic
calibration to one or two points, automatic
buffer recognition, calibrated buffer tags,
stability indicator, low battery indicator,
and selectable automatic shut off. Both the
Checker and Checker Plus maintain the iconic
pentagon design with a probe measuring
103 mm in length that is tapered to an 8 mm
diameter, makingitideal formeasurementsin
test tubes and vials.

Over 1 million users

since Its introduction

Replaceable pH Electrode

The supplied HI1271 pH electrode is 103 mm
long and tapers to an 8 mm diameter at the
sensing end to easily fit into test tubes, vials,
and other containers with a small opening.

Economical

The Checkerand Checker Plus are full-featured
pH testers at an affordable price.

High accuracy

The HIS8100 Checker Plus features +0.2
pH accuracy with 0.01 resolution while the
HI98103 features 0.1 resolution.

Large LCD

Enhanced LCD that displays reading,
stability indicator, low battery indicator, and
calibration tags.

NN

instruments www.hannainst.com

Automatic Calibration

These meters are calibrated automatically
to one or two points. The calibration buffers
are automatically recognized and after
calibration the buffer values used are shown
on thedisplay as a tag.

Stability Indicator

An hourglass indicator is displayed on the
LCD until a stable reading is obtained. Once
a reading stabilizes, the indicator disappears
and areading can be recorded.

Automatic Shut-off

These meterscanbesettoautomatically turn
off after 8 minutes or 60 minutes to conserve
battery life in the event that the meter is left
on. The auto-off feature can also be disabled.

Long Battery Life

These Checkers have a long battery life
of approximately 1000 hours. When the
battery power is running low a battery
indicator is displayed.

Plastic Carrying Case

The HIS8100 and HIS8103 are supplied
complete with meter, probe, calibration
solutions, and cleaning solutions packaged in
adurable plastic carrying case.




calibration tags

one or two-point

calibration
stability indicator large LCD
readout
low battery
indicator
one button
operation f_DI
The HI1271 pH electrode can be easily (7,
replaced. Just unscrew the electrode from the FD"
meter body and screw on a new one. —
wn
Q)
|
o
@]
|
replaceable =
probe 9‘
w0
Calibration can be performed directly in our
solution sachets.
HI98100 HI98103
Specifications Checker Plus Checker
Range 0.00t014.00 pH 0.0to14.0 pH
Resolution 0.01pH 01pH An easily removable cover provides access to
H
P Accuracy (@25°C/77°F) 0.2 pH the replaceable battery.
Calibration automatic, one or two-point
Electrode HI1271 (included) I;'I
) CR2032 Li-ion / approximately 1000 hours of s N
Battery Type/ Life continuous use -'r? uim_]lmm
Additional Auto-off 8 minutes, 60 minutes, or can be disabled ! -
Specifications
Environment 0to50°C(32t0122°F); RH 95% max |
Dimensions 50x174 x21mm (2x6.8x0.9") it |
Weight 50g(1.802) —_— _ aWMmgeeed,
H198100 (Checker) and HI9S8103 (Checker Plus) are supplied with HI1271 pH -
Ordering electrode, pH 4.01 buffer solution sachet (2), pH 7.01 buffer solution sachet (2),
Information electrode cleaning solution sachet (2), battery, quality certificate, and instruction Suppliedinacarrying case with
manualinacarrying case. buffer and cleaning solutions.

HANNN
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HI98115

GroLine pH Tester

The HI98115 GroLine pH tester has been
designed with many advanced features for
growers of all types. This pH tester offers
automatic calibration to one or two points,
automatic buffer recognition, calibrated
buffer tags, stability indicator, low battery
indicator, and selectable automatic shut-off.
With its compact size, one-button operation,
and ease of calibration, the HI98115 is the
optimal tool for pH measurement in nutrient
solutions and soil slurries.

Grolne

Replaceable pH Electrode

The HI1271 supplied gel filled pH electrode is
103 mm long and tapers to an 8 mm diameter
at the sensing end. This narrow electrode
easily fits into test tubes, vials, and other
containers with small opening.

Economical

The HI9B115 is a full-featured pH tester at a
price that anyone that needs to measure pH
can afford.

High accuracy

The HIS8115 GroLine pH tester features +0.2
pH accuracy with 0.01 resolution.

Large LCD

Enhanced LCD that displays reading,
stability indicator, low battery indicator and
calibration tags.

NN
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Automatic Calibration

HI98115
one or two points. The calibration buffers

is calibrated automatically to

are automatically recognized and after
calibration the buffer values used are shown
on the display as a tag.

Stability Indicator

An hourglass indicator is displayed on the
LCD until a stable reading is obtained. Once
a reading stabilized the indicator disappears
and a reading can be recorded.

Automatic Shut-Off

The meter can be set to automatically turn
off after 8 minutes or 60 minutes to conserve
battery life in the event that the meter is left
on. The auto off feature can be disabled.

Long Battery Life

HIS8115 has an exceptional long battery
life of approximately 1000 hours. When the
battery power is running low a low battery
indicator is displayed.

Plastic Carrying Case

HIS8115 is supplied complete with meter,
probe, calibration solutions and cleaning
solutions packaged in a durable plastic
carrvina case.




calibration tags

one or two-point
calibration

stability indicator

low battery
indicator

replaceable
probe

large LCD
readout

operation

one button

Specifications HI98115
Range 0.00t014.00 pH
Resolution 0.01pH
pH
Accuracy (@25°C/77°F) +0.2pH
Calibration automatic, one or two-point
Electrode HI1271 (included)
Battery Type / Life CRZQBZ Li-ion / approximately 1000 hours of
continuous use
Auto-off 8 minutes, 60 minutes, or can be disabled
Environment 0to50°C (32 to 122°F); RH 95% max
Dimensions 50x174x21 mm(2x6.8x0.9")
Weight 50g(1.802)
Ordering HI98115 is supplied with HI1271 pH electrode, pH 4.01 buffer solution sachet (2), pH
X 7.01 buffer solution sachet (2), electrode cleaning solution sachet (2), battery, quality
Information

certificate, and instruction manualin a carrying case.

pH solutions begin on page 2.142; see pH electrode specifications on page 1.51

The HI1271 pH electrode can be easily
replaced. Just unscrew the electrode from
the meter body and screw on a new one.

An easily removable cover provides access to
thereplaceable battery.

pH calibration can be performed directly in
our solution sachets.

Plastic Carrying Case

HIS8115 is supplied complete with meter,
probe, calibration solutions and cleaning
solutions packaged in a durable plastic
carrying case

HANNN
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HIS8120 - HISB121

ORP and pH/ORP
Testers

» Automatic one or two-point
pH calibration (HI98121)

» Waterproof
Waterproof and designed to float

« ATC
Automatic Temperature
Compensation (HI98121)

* HOLD feature
HOLD button to freeze
readings on the display

» Batteryindicator
Battery life indicator at startup

The HI98120 is a waterproof ORP and
temperature meter, while the HI98121
measures pH, ORP and temperature.
The housing of these testers has been
completely sealed against humidity and
is designed to float.

Electrode replacement with the stainless
steel round connector means there are no
pins to bend or break during replacement.

When the cloth junction becomes clogged
and response time is sluggish, simply pull
out 3 mm (1/8") to clear the clogging which
will improve response time and stability.

Replaceable pH (HI98121)
or ORP (HIS8120) electrode
cartridge

Exposed temperature sensor

The exposed stainless steel temperature
sensor facilitates faster and more accurate
temperature measurement.

AR
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HIg8121 HI98120
Specifications HI98120 HI98121
Range - -2.00t016.00 pH
pH Resolution - 0.01pH
Accuracy - +0.05pH
Range +1000 mV +1000 mV
ORP Resolution 1mVv 1mv
Accuracy 2mV +2mV
Range -5.0t060.0°C/23.0to -5.0t060.0°C/23.0to
g 140.0°F 140.0°F
T t
emperature Resolution 0.1°C/0.1°F 0.1°C/0.1°F
Accuracy +0.5°C/ £1°F +0.5°C/ £1°F
ORP Calibration factory calibrated factory calibrated
automatic, one or two-point
. ) with two sets of standard
pH Calibration - buffers (pH4.01/7.01/
10.010r4.01/6.86/9.18)
Temperature . .
. - automatic for pH readings
Compensation
Additional

Specifications

HI73120 replaceable ORP

HI73127 replaceable pH

Electrodes ! electrode (included);
electrode (included) fixed ORP sensor
Battery Type / Life 1.5V (4) / approximately 250 hours of continuous use;

auto-off after 8 minutes of non-use

Environment

-5t050°C(23t0122°F); RHmax100%

Dimensions / Weight

163x40x26 mm (6.4 x1.6x1.0") /100 g (3.5 0z.)

Ordering
Information

HI98120 (ORP)is supplied with HI73120 ORP electrode, HI73128 electrode removal
tool, batteries and instructions.

HI98121 (ORP/pH) is supplied with HI73127 pH electrode, HI73128 electrode removal
tool, batteries and instructions.

pHand ORP solutions begin on page 2.142; see pH and ORP electrode specifications on page 1.51



mV

ORP

SALINTEST

by HRNNK

HI98201

ORP Tester

» Extractable junction
» 700-Hour battery life

The HI9B201 is an ORP tester ideal for use in swimming pools and spas, as it can provide
a valuable indication of water quality. This tester utilizes a platinum electrode and Hanna
unigue renewable cloth junction, that can be pulled out when clogging occurs, reactivating the
reference and restoring the electrode.

Oxidation reduction is a process by which a molecule orion loses or gains electrons. This occurs
most readily in water treatment and in pool and spa maintenance where an oxidizer, such as
chlorine, is added to the water to destroy contaminants. The higher the ORP value, the greater
the sanitizing power of your water.

Specifications HI98201

Range +999 mV
ORP Resolution 1mv

Accuracy (@25°C/77°F) +5mV

Battery Type/ Life 1.5V (4) / approximately 700 hours of continuous use
Additional Environment 01t050°C(32 to 122°F); RH max 95%
Specifications Dimensions 175x41x23mm (6.9x1.6x0.9")

Weight 95g(3.40z)
Ordering' H198201 (ORP) is supplied with protective cap, batteries and instructions
Information

ORP solutions begin on page 2.154

HI9B203 SALINTEST

Salt Content Meter

» Sodium ISE for NaCl readings
» Extractablejunction

Worldwide, fish farming has made great strides in the past two decades, with aquaculture
becoming the prime source for quality seafood. As the methods and products keep changing,
one crucial factor remains the same: the necessity for salinity testing. The main component of
saltin seawateris sodium chloride.

The SALINTEST can help you accurately monitor the concentration of sodium chloride in
aquaculture systems. Besides applications in aguaculture, SALINTEST is also ideal for checking
salt concentrations in live fish storage tanks, tropical fish aquariums, refrigerated storage and
oceanographic investigations. The SALINTEST is easy to maintain and to assure accuracy, it has
one-point calibration through a trimmer on the side.

Specifications HI98203 (SALINTEST)

Range 0.00to01.00 pNaCl (58.4 to 5.84 g/L (ppt) NaCl)
NaCl Resolution 0.01 pNaCl

Accuracy (@25°C/77°F) +0.02 pNaCl

Calibration manual, one-point

Battery Type/ Life 1.5V (4) / approximately 500 hours of continuous use
Additional Environment 01t050°C (32 to 122°F); RH max 95%
Specifications

Dimensions 175x41x23mm(6.9x1.6x0.9")

Weight 95g(3.40z)
Ordering HI98203 (SALINTEST) is supplied with protective cap, calibration screwdriver,

. batteries andinstructions. SALINTEST is also supplied with a handy chart that

Information

convertsreadings into g/L of sodium chloride.

HANNN
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HI98311  HI98312

EC/TDS and
Temperature
Testers

» Waterproof
Waterproof and designed to float

e ATC
Automatic Temperature Compensation

* HOLD feature
HOLD button to freeze
readings on the display

* BEPS
Alerts the user of low battery power
that could adversely affect readings

When the original DiST® (Dissolved Solids
Tester) was first introduced, conductivity
(EC) and total dissolved solids (TDS)
measurements became easy and affordable.
The DiST's ease of use, in combination with
its affordability, made it the standard in EC
and TDS measurement. Hanna continues
the standard in EC and TDS testing with the
DiST®5 and DiST®6.

These testers include features such as: a
replaceable graphite electrode, adjustable
TDS ratio, °C or °F measurement, Automatic
Temperature Compensation (ATC) with
adjustable B, battery level indicator, stability
indicator, automatic shut-off and automatic
calibration.

The graphite conductivity electrode offers
greater accuracy by resisting contamination
by salt deposits in the sample.

All of these features are packed in a floating,
waterproof casing. These 3-in-1 testers are
unmatched in EC/TDS and temperature
measurements.

Replaceable graphite electrode

An easy-to-replace graphite electrode with
a sturdy, snap-in connector means there are
no pins to bend or break.

TR
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Specifications

HI98311 (DiST®5)

HI98312 (DiST®6)

Range 0103999 pS/cm 0.00t020.00 mS/cm
EC Resolution 1pS/cm 0.01mS/cm
Accuracy +2%F.S. +2%FS.
Range 0to0 2000 ppm (mg/L) 0.00t010.00 ppt(g/L)
TDS Resolution 1ppm(mg/L) 0.01ppt(g/L)
Accuracy +2%FS. +2%FS.
0.0t060.0°C/ 0.0t060.0°C/
Range
32.0t0140.0°F 32.0t0140.0°F
T t
emperature Resolution 0.1°C/0.1°F 0.1°C/0.1°F
Accuracy +0.5°C/ £1°F +0.5°C/ £1°F
automatic, one point at automatic, one pointat
Calibration 1413 pS/cmor 1382 ppm 12.88mS/cmor 6.44 ppt
(mg/L) (g/L)
TDS Conversion Factor adjustable from 0.45 to 1.00
Temperature Compensation automatic, with  adjustable from 0.0 to 2.4%/°C
Additional

Specifications

Probe HI73311 replaceable EC/TDS graphite electrode (included)

Environment 0t050°C(32to 122°F); RH max 100%

1.5V (4)/ approx. 100 hours of continuous use;

Battery Type/Life auto-off after 8 minutes of non-use

Dimensions 163x40x26 mm (6.4x1.6x1.0")

Weight 100g(3.50z)

Ordering
Information

H198311 (DiST®5) and HI98312 (DiST®6) are supplied with HI73311 EC/TDS probe,
HI73128 probe removal tool, batteries and instructions.

ECand TDS solutions begin on page 5.34; see ECelectrode specifications on page 1.51



Grolne

114 mm (4.5") stainless
steel penetration probe

GroBne :
Coil Test
- level
recommended
immersion level
|
o

Specifications

HiSg331

max immersion

HI98331 Soil Test™

Range 0104000 pS/cm
9 0.00 t0 4.00 mS/cm (dS/m)
. 1pS/cm

Resolution 0.01 mS/cm (dS/m)
EC +50 pS/cm (0 to 2000 pS/cm)

Accuracy +300 pS/cm (2000 to 4000 pS/cm)

(@25°C/77°F) +0.05mS/cm (0.00 to 2.00 mS/cm)

+0.30 mS/cm (2.00 to 4.00 mS/cm)

Calibration automatic, one-point (1.41 mS/cm)

Range 0.0t050.0°C(32.0t0122.0°F)

Resolution 0.1°C(0.1°F)
Temperature

Accuracy

+1°C (+1 5°

(@25°C/77°F) HIPC (L)

Temperatunte Automatic, with coefficient (B) fixed @ 2%/°C

Compensation

Probe 114 mm (4.5") stainless steel penetration (fixed)
Additional Battery Type/Life ~ CR2032 Li-ion (included)/ approx. 100 hours of continuous use
Specifications Auto-off 8 minutes, 60 minutes, or can be disabled

Environment

01050°C (32 to 122°F); RH 95% max

Dimensions

50x196x21 mm (2.0x 7.7 x 0.9")

Weight

749 (24 0z.)

Ordering
Information

H198331 (Soil Test) is supplied with HI73331 penetration conductivity probe, calibration

screwdriver, batteries and instructions.

ECsolutions beginon page 5.34

HI98331 Soil Test™

GroLine Soil Test

Direct Soil EC and Temperature Meter
with Built-in Stainless Steel EC Probe

* One-point calibration

* Automatic calibration to 1413 pS/
cm conductivity standard

» Automatic Temperature
Compensation (ATC)

» Samples automatically compensated
for temperature variations

» Usesafixed 2%/°C temperature
correction coefficient

» Stainless steel penetration electrode

* Allows for direct measurement in soil

The Soil Test™ Direct Soil EC Testerisarugged
and reliable pocket-sized tester that offers
quick and accurate readings. The Soil Test™
features a stainless steel penetration probe
for direct measurement of conductivity in
soils. With a compact size, single button
operation, and automatic calibration, Sail
Test is an excellent choice for taking direct
conductivity measurements in soil.

Battery compartment

An easily removable cover provides access to
the battery compartment.

Suppliedin acarrying case with probe sleeve

HANNN
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DiST®: HI98301 - HIS8302 - HIS8303
HIS8304

ECand TDS Testers

» Waterproof

» Automatic temperature compensation (ATC)
» Automatic one-point calibration

» Measurement stability indicator

° Temperature measurement

The DIST® family of testers is widely used
for monitoring EC/TDS in drinking water,
water conditioning, reverse  0osmaosis,
cooling towers, wastewater, laboratories,
agriculture, aquaculture and aquariums,
hydroponics and the printing industry.

These testers feature an amperometric
graphite electrode that provides improved
repeatability in measurements, since they do
not oxidize. An amperometric measurement
of EC/TDS is based on Ohm's Law, | = V/R,
where R depends on the distance between
two pins and their surface. Oxidation changes
both the distance and surface, which will
directly affect accuracy. DiST® non-oxidizing
graphite pins are able to provide an optimal
surface for accurate, dependable results.

When calibration is needed, simply submerge
the electrode tip into calibration solution and
the meter will auto calibrate.

EXDOSEd temperature sensor

These testers feature exposed temperature
sensors for faster response times.

Watertight seal

An easily removable cover provides access to
the battery compartment.

B
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HI98301 HI198302 HI98303 HI98304
Specifications (DiST®1) (DiST®2) (DiST®3) (DiST®4)
0to 2000 ppm 0.00t010.00 ppt
Range -
g (ma/L) (@)
Resolution 1ppm (mg/L) 0.01 ppt(g/L) - -
TDS Accuracy o
(@25°C/779F)  TeNFS - -
TDS Factor 05 05 - -
0.00to
Range - - 0to 2000 pS/cm 20.00 mS/cm
EC Resolution - - 1pS/cm 0.01 mS/cm
Accuracy _ _ o
(@25°C/77°F) 12%FS,
Range 0.0t050.0°C/32.0t0122.0°F
Resolution 0.1°C/0.1°F
Temperature A
ccuracy o o
(@25°C/779F)  TOS°C/+LO°F
Calibration HI70032: HI70038: HI70031: HI70030:
Solution 1382 ppm 6.44 ppt 1413 mS/cm 12.88 mS/cm
Calibration automatic, one-point
- Temperature |\ 1 atic from O to 50°C (32 to 122°F)
Additional Compensation

Specifications

Battery CR2032 3V Li-ion/

Type/ Life approx. 250 hours of continuous use
Environment 0t050°C(32t0122°F); RH100% max
Dimensions 160x40x17mm(6.3x1.6x0.7")
Weight 75g(2.60z)

Ordering
Information

HI98301 (DiST 1) is supplied with CR2032 battery, 1382 ppm calibration solution sachet (4),
storage/protection sleeve, instruction manual and quality certificate.

H198302 (DiST 2) is supplied with CR2032 battery, 6.44 ppt calibration solution sachet (4),
storage/protection sleeve, instruction manual and quality certificate.
HI98303 (DiST 3) is supplied with CR2032 battery, 1413 uS/cm calibration solution sachet (4),
storage/protection sleeve, instruction manual and quality certificate.

H198304 (DiST 4) is supplied with CR2032 battery, 12.88 mS/cm calibration solution sachet
(4), storage/protection sleeve, instruction manual and quality certificate.

ECand TDS solutions begin on page 5.34



HISB318

GroLine EC/TDS
Tester

Waterproof

Automatic temperature compensation (ATC)

Automatic one-point EC calibration

* Measurement stability indicator

° The GrolLine waterproof EC/TDS tester
m is ideal for hydroponics, greenhouses, or
anywhere you need quick and accurate

conductivity measurements.
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EXDOSEd temperature sensor

HIS8318 features an exposed temperature
sensor for faster response times.

. 4
Specifications HI98318
Range 0.00to 6.00 mS/cm; 0 to 3000 ppm (0.5);
g 0104000 ppm (0.7)
Resolution 0.01 mS/cm; 10 ppm (0.5); 10 ppm (0.7)
Accuracy o
(@25°C/779F)  TePFS
EC/TDS
Calibration automatic, one-point (1.41 mS)
Quick one-point calibration using HI5036 or HIS0036P
Calibration Quick Cal calibration solution
TDS Conversion Watertight seal
Factor (CF)* 0.5 (500 ppm) or 0.7 (700 ppm) g
An easily removable cover provides access to
Range 0.0t050.0°C/32.0t0122.0°F Y P
the battery compartment.
Resolution 0.1°C/0.1°F
Temperature
Accuracy o o
(@25°C/77°F) +0,5°C/+1°F
—
Temperature . o o
Compensation  2utomatic, 00t0500°C (32 to122°) 2 . T
> -
Battery Type CR2032 Li-ion (Included) / -
/Life approx. 250 hours of continuous use g
Additional
Specifications Auto-off 8 minutes, 60 minutes, or can be disabled
Environment 0to50°C(321t0122°F); RH100% max
Dimensions 160x40x17mm(6.3x1.6x0.7")
Weight 75g(2.60z)
Ordering HI98318 GroLine EC/TDS testeris supplied with Quick Cal calibration sachets (4), battery, Suppliedina carrying case with
Information storage cap, instruction manual and quality certificate. calibration solutions.

HANNN
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Testers and Monitors

1.26

Primo

EC/TDS Testers

» Single point automatic calibration

» Automatic temperature compensation (ATC)

The Primo series of testers provide a fast
and dependable way to measure the total
dissolved solids or conductivity in your water
samples. It is ideally suited for the rigorous
demands of water quality professionals.
These meters feature Automatic
Temperature Compensation (ATC) and
automatic single point calibration.

Primo TDS tester is a rugged and reliable
pocket-sized tester that offers quick and
accurate readings. Primo is used for testing
total dissolved solids (TDS) in applications
such as hydroponics, drinking water, reverse
osmosis systems, and aquariums.

Primo 5 EC tester is a rugged and reliable
pocket-sized tester that offers quick and
accurate readings. Primo 5 is used for testing
low range conductivity (EC) in applications
such as hydroponics, drinking water, reverse
osmosis systems, boilers and cooling towers,
and aquariums.

Primo 4 EC tester is a rugged and reliable
pocket-sized tester with a 1 m (3.3") cable
probe connection that offers quick and
accurate conductivity reading (EC) in the
0.00 to 10.00 mS/cm range. Perfect for
applications such as hydroponics, drinking
water and aquariums.

-

B
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Specifications Primo Primo5 Primo 4
0to1999 ppm
Range ma/L) - -
TDS Resolution 1ppm (mg/L) - -
Accuracy o
(@25°C/77°F) £2%FS. - -
Range - 0t01999 uS/cm 0.00t010.00 mS/cm
EC Resolution - 1pS/cm 0.01mS/cm
Accuracy 9 9
(@25°C/77°F) +2%FS. +2%F.S.
Calibration automatic, at automatic, at automatic, at
1382 ppm (mg/L) 1413 uS/cm 5.00mS/cm
Probe Connection direct direct 1m(3.3") cable
Dimensions 180x50x25mm 180x50x25mm 66x50x25mm
(71x2.0x1.0") (71x2.0x1.0") (26x2.0x1.0")
Additional .
Specifications Weight 50g(1.80z) 50g(1.80z) 115g(4.1oz)
Temperature

Compensation

automatic from 0 to 60°C (32 to 140°F), B=2%/°C

Battery Type/Life

1.5V (2) / approximately 200 hours of continuous use;
auto-off after 5 minutes of non-use

Environment

01050°C (32 to 122°F); RH max 95%

Ordering
Information

Primo and Primo 5 are supplied with batteries and instructions.
Primo 4 with 1 m (3.3") cable probe connection are supplied with batteries and instructions.

ECand TDS solutions begin on page 5.34



HI98308: HI98309
Water Purity
Testers

The HI98308 and HI9B309 wuse a
conductometric measurement to determine
the purity of water.

The HI9B308 Pure Water Test (PWT)
enables users to check the purity of distilled
or demineralized water in laboratory or
industrial environments.

The HIS8309 Ultra Pure Water (UPW) is an
ideal tester for high purity water, which has
less conductivity.

PWT is suited for fields such as printed circuit
board washing, laundry, steam cleaning,
checking car battery water and all areas
where distilled, demineralized or pure water
is used.

UPW is the first pure water tester to measure
in 1/1000ths of micro-Siemens (uS) and
provides fast spot checks for minute traces
of water contamination.
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These testers are housed in durable casing
that provides excellent protection against
harsh industrial environments.

SEI

Specifications HI98308 (PWT) HI98309 (UPW)
Range 0.0t099.9 uS/cm 0.000t01.999 uS/cm
EC Resolution 0.1pS/cm 0.001 pS/cm
Accuracy +2%F.S. +2%F.S.
Calibration manual, one point factory calibrated
Temperature automatic from 0to50°C(32to B
Compensation 122°F) with B=2%/°C typical
B oroiens B TR Ui | ontimieususe 120 hotrs o ontinsaususe
Environment 0to50°C (3210 122°F); RH max 95% non condensing
Dimensions 175x41x23mm (6.9x1.6x0.9")
Weight 95g(3.40z)
Ordering HI98308 (PWT) and HI98309 (UPW) are supplied with protective cap, calibration
Information screwdriver (HI98308 only), batteries and instructions.

TN
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HIS8501 Checktemp®
Digital
Thermometer

with Stainless Steel Penetration Probe

» Largedisplay
The large display features a
wide temperature range and
optimal viewing angle.

» P65 water resistant protection

« HACCP
Use as a tool for control
in HACCP analysis

» AISI 316 stainless steel penetration probe

The Checktemp delivers high accuracy
temperature measurements over a wide
range without concern for breakage or
condensation.

The Checktemp offers no breakage, no
waste, no injuries and no difficulty in reading;
the digital display prevents a parallax error
(observing the wrong measurement due to
the angle of view) and is optimized for a wide
range of environmental temperatures.
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Checktemp is provided with Hanna's
unique CAL Check™ function for accurate
measurements every time. The Checktemp®
implements a CAL Check upon startup and
reports the status as”“-0-"or "Err".

The sharp-tip probe of the Checktemp®
easily penetrates semi-solid products
making routine temperature checks simple
and quick for both incoming and outgoing
goods. Checktemp is the ideal instrument for
measuring temperature according to HACCP
requirements.

Hb -,

Select between °Cor °F
measurement in one tester

NN
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CAL Check™
Automatically verifies calibration at startup
1 and alerts the user of the calibration status.

1 T
Save battery life with auto-off
feature
With the auto-off feature, select from 8 min.,,
60 min., or disable the feature.
Easy battery change
Easily replace the battery with a twist-off
cover.

ﬁ.“- r

Specifications °C °F ?}. ! )
Range -50.0t0150.0°C -58.0t0 302°F ‘
) 0.1°F (-58.0 to 199.9°F);
or (. o
Resolution 0.1°C(-50.0 t0 150.0°C) 1°F (above 200°F) QP‘PA
+0.2°C(-30t0120°C) +0.5°F (-22t0 199.9°F)
Accuracy +0.3°C (outside: -50.0 to -30.0°C +1°F (outside: -58.0 to -22.0°F
and 120.0t0150.0°C) and 200 to 302°F)
Probe fixed, stainless steel probe; 106 x @ 3.6 mm (penetration)
Battery Type/ Life CR2032 Li-ion / approximately 2000 hours of continuous use
Auto Off 8 min (default), 60 min or OFF
Environment -30to50°C(-22t0 122°F); IP65
Dimensions 50x185x21mm(2x73x0.9")
Weight 0g(180z) Protective probe sleeve included
Ordering HI98501 (Checktemp®) is supplied with penetration probe, protective cap, ,
Information battery and instructions. Protects the probe when not in use.

HANNN
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HI9B8509 Checktemp®1

Digital Thermometer

with Stainless Steel Probe Attached to
a 3.3’ Silicone Cable

» Batterylife up to two years
- With the Auto-Off feature, select from quk
8 min., 60 min., or disable the feature
* HACCP
Use as a tool for control
in HACCP analysis

» Largedisplay
The large display features a wide
temperature range and viewing angle

» |P65 waterresistant protection

 Silicone probe cable
3.3'silicone cable maintains flexibility
and performance in applications where
temperatures are widely variable

AISI 316 stainless steel penetration probe
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Checktemp 1is a high-accuracy thermometer
with a 1 m (3.3') flexible, silicone cable 1

connecting the meter and the AISI 316 W \
stainless steel probe. This probe is in z

compliance with food regulations, making

it an ideal instrument for measuring \

temperature according to HACCP - ————

requirements. The sharp-tip penetration |
probe easily lances semi-solid products such
as fruits, vegetables, and cheeses. This probe
can also handle measurements in liquid, air
and frozen materials. The probe incorporates
an NTC thermistor sensor to measure the
temperature. Thermistors make it possible
to obtain extremely high accuracy in a very
short period of time.

CAL Check™

Automatically verifies calibration at startup
and alerts the user of the calibration status.

The Hanna CAL Check feature has been
incorporated into the Checktemp 1 for
reliable  and accurate measurements.
CAL Check automatically runs a self-check
diagnostic upon startup and reports status
back to the user,

Specifications °C °F
Range -50.0t0150.0°C -58.0to 302°F
. o (. o 0.1°F (-58.0 t0 199.9°F);
Resolution 0.1°C(-50.0 to 150°C) 1°F (above 200°F)
+0.2°C(-30t0120.0°C) +0.5°F (-22.0 t0 199.9°F)
Accuracy +0.3°C(outside: -50.0 to -30.0°C +1°F (outside: -58.0 to -22.0°F
and 120.0t0 150.0°C) and 200 to 302°F)
Probe stainless steel probe with 1 m (3.3) silicone cable; 97.3 x dia 3.5 mm (3.8 x dia 0.14")
Battery Type/ Life 3x 1.5V AAA/ approximately 2 years of use
Auto Off 8 min (default), 60 min or OFF
Environment -30t050°C (-4 to 122°F); IP65
Dimensions 107x59x17 mm (4.2x5.3x.65")
Weight 130g(4.60z)
Select between °Cor°F :
) Orderlng HI98509 (Checktemp 1) is supplied with penetration probe, batteries, stand
measurement in one tester Information and instructions.

- JumE N
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HANNA

CAL Check™

Automatically verifies calibration at startup
and alerts the user of the calibration status.

Specifications  °C °F

Range -20.0t080.0°C -4,0t0176.0°F
Resolution 0.1°C 0.1°F

Accuracy +0.3°C +0.5°F

Probe weighted stainless steel probe with 3 m (9.9") silicone cable
Battery Type/Life | 3x1.5V AAA/approximately 2 years of use

Auto Off 8 min (default), 60 min or OFF

Environment

-30t0 50°C(-22 to 122°F); IP65

Dimensions 107x59x17mm (4.2x2.3x0.7")

Weight 109g(3.80z)

Ordering HI98539 (Checktemp®Dip) is supplied with stainless steel weighted probe, stand,
Information batteries andinstructions.

HIS8539 Checktemp®Dip

Digital Thermometer

with Weighted Stainless Steel Probe
Attached to a 9.9’ Silicone Cable

» Batterylife up to two years
With the Auto-Off feature, select from
8 min., 60 min., or disable the feature

HACCP
Use as a tool for control
in HACCP analysis

« Largedisplay
The large display features a wide
temperature range and viewing angle

» |PB5 water resistant protection

* Silicone probe cable
3.3'silicone cable maintains flexibility
and performance in applications where
temperatures are widely variable

» AISI 316 stainless steel weighted probe

Checktemp Dip is a high-accuracy
thermometer with a 3 m (9.9) flexible,
silicone cable connecting the meter and the
AlSI 316 stainless steel weighted probe. This
probe is in compliance with food requlations,
making it an ideal instrument for measuring
temperatureinfoodapplicationssuchaswine
casks and milk tanks. The probe incorporates
an NTC thermistor sensor to measure the
temperature. Thermistors make it possible
to obtain extremely high accuracy in a very
short period of time.

Checktemp Dip can also be used for
applications such as fish farms, water
reservoirs and pools where the operator can
simply stand on the edge of the water and dip
the probein.

The Hanna CAL Check feature has been
incorporated into the Checktemp Dip for
reliable and accurate measurements. CAL
Check automatically runs a self-check
diagnostic upon startup and reports status
back to the user.

{ HANNE |

Select between °C or°F
measurement in one tester

HANNN
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HI151

Folding Pocket
Thermometer

* CALCheck™
Alerts users of calibration status

The folding Checktemp®4 provides practical
temperature measurement for the food
service industry.

Special attention was given to the ergonomic
form of Checktemp 4. This thermometer fits
comfortably and securely in your hand while
the LCD on the side of the handle remains
easy to see and read. The fast-responding,
fold-away probe is made of high quality
stainless steeland can penetrate semi-frozen
and semi-solid foods such as meats, ice cream
and cheeses. When you are finished using
your Checktemp 4, wipe the probe clean and
folditaway. Checktemp 4 automatically turns
off so you can safely carry it in your pocket.
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CAL Check

As you unfold the stainless steel probe, the
Checktemp 4 automatically turns on and
immediately performs a calibration test. This
unique Hanna feature, CAL Check, provides
the security of knowing you have accurate
measurements. CAL Check also lets you know
if your battery level is low or if your meter

|
requires recalibration. ‘ i

Turns on and off by opening and closing the probe

Specifications HI151-00 (Checktemp 4C) HI151-01 (Checktemp 4F)

Range -50.0to 220°C -58.0t0 428°F

Resolution 0.1°C(-50.0 t0 199.9°C); 0.1°F (-58.0 t0 199.9°F);
1°C(200t0 220°C) 1°F (200 to 428°F)

Accuracy £03°C +1digit (-20.01090.0°C); *05°F +1digit (-4.010194.0°F);
+1%F.S. £1digit (outside) +1% F.S. £1digit (outside)

CAL Check automatic, at start-up

Probe stainless steel probe with penetration tip; 117 x dia 3.5 mm (4.6 x dia 0.14")

Battery Type/ Life 1.5V AA/approx. 25,000 hours of continuous use; auto-off after 8 minutes of non-use

Environment 0to50°C(32t0122°F); RH max 95%

Dimensions 165x50x20mm (6.5x2.0x0.8")

Weight 100g(3.50z)

Ordering HI151-00 (Checktemp 4 C) is supplied complete with battery and instructions

Information HI151-01 (Checktemp 4 F) is supplied complete with battery and instructions

AR
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HI145-20 (°C) - HI145-30 (°F):
Stainless steel probe 300 x dia 5 mm

HI145-00 (°C) - HI145-01 (°F): — > I
Stainless steel probe 125 x dia5 mm

T-Shaped
Thermometer

* CAL Check™
Alerts users of calibration status

* HOLD Feature
HOLD button to freeze
readings on the display

HI145 thermometers were developed for
HACCP programs that require high standards
of performance with simplicity of use. The
durable T-shaped handle fits comfortably
in hand and is ideal for applications where
applied force is necessary for insertion, such
as with incoming meat inspection and semi-
frozen foods. The LCD positioned on top of
the meter allows for easy reading in cooking
applications.

The HI145-00 and HI145-01 thermometers
are equipped with a 125 mm (5") long AlSI
316 stainless steel probe. The sharp conical
tip provides fast response and improved
accuracy over the entire range.

The HI145-20 and HI145-30 thermometers
are supplied with a 300 mm (12") long
stainless steel probe, ideal for monitoring
hot liquids, such as in deep frying and soup
preparation.

With an automatic CAL Check feature, the
HI145 series performs a self-check of its
calibration status and displays it on the LCD.
This feature ensures accuracy, repeatability
and confidence in readings.

e

el

Specifications HI145-00 HI145-01 HI145-20 HI145-30
Range -50.0to 220°C -58.0t0 428.0°F -50.0to 220°C -58.0t0428.0°F
Resolution 0.1°C(-50.0t0199.9°C); 0.1°F (-58.0 t0 199.9°F); 0.1°C(-50.0t0199.9°C); 0.1°F(-58.0t0199.9°F);
1°C(200 to 220°C) 1°F (200 to 428°F) 1°C (200 to 220°C) 1°F (200 to 428°F)

Accurac +0.3°C(-20t0 90°C); +0.6°F (-4 to 194°F); +0.3°C(-20t0 90°C) +0.6°F (-4 t0 194°F);

Y +0.4%F.S. (outside) +0.4%F.S. (outside) +0.4% F.S. (outside) +0.4% F.S. (outside)
Probe stainless steel probe; 125 mm x dia5 mm (4.9 x dia 0.2") stainless steel probe; 300 mm x dia 5mm (11.8 xdia 0.2")
Battery Type/ Life 1.5V AAA/ approximately 10,000 hours of continuous use; auto-off after 8 minutes of non-use

Environment

-10t0 50°C (14 to 122°F); RH max 95% -10t0 50°C (14 to 122°F); RH max 95%

Dimensions 92x165%x38mm (3.6x6.5x1.5") 92x340x38mm(3.6x13.4x1.5")

Weight 65g(2.30z) 80g(2.80z.)

Ordering All models of the HI145 series are supplied complete with battery and instructions.

Information HI145-00 with 125 mm probe, HI145-01 with 125 mm probe, HI145-20 with 300 mm probe; HI145-30 with 300 mm probe

HANNN
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HI98517 KEY °C

KEY® Pocket
Thermometer

* |deal for spot measurements

» Fourinterchangeable stainless
steel probes available

The KEY is a pocket thermometer with

an interchangeable probe for quick spot

measurements. With a response time of less KEY'

than 20 seconds in water, KEY is ideal for

quality control and industrial temperature |
monitoring.

Four interchangeable temperature probes
are available to meet specific requirements.
Each probe is constructed out of rugged AlISI
316 stainless steel, which resists the harmful
effects of chemicals and humidity.

by HANINRA

The HI98517-13 probe is for penetration and
is included with the meter, providing a fast
response typical of a thermocouple probe.
The HI98517-15 and HIS8517-30 probes
are for general liquid monitoring, while
the HISB517-12 is a surface probe made
for machine shops, molding facilities and
welding surfaces.
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4 probes available:

HIS8517-13
penetration/general purpose

K-type thermocouple probe supplied
with KEY®. Application: liquid, air/gas,
penetration of semi-solids.

i 130 |
- e -
— | J_
i ) .: - :'l:-
¥ |

HIS8517-15 and HI98517-30
liquid/general purpose

K-type thermocouple probe for KEY®,
Application: liquids, air/gas.

Il-- e LV et < Specifications HI98517 (KEY C)
m | '.:;- —r _i = Range -40t0550°C
' P Resolution 1°C
HI98517-12 Accuracy *e2°C
SUI']CGCE’ Response Time approximately 20 seconds in water with HI98517-13 probe (included)
Battery Type/ Life 1.5V (4) / approximately 700 hours of continuous use

_ ®
K-type thermocouple probe for KEY®. Environment 0t050°C(321t0122°F); RH max 95%

Application: solids, plates, furnaces, molds.
Dimensions (meter only) 175x41x23mm (6.2x1.4x0.8")

l 17

[ ar =i 15 Weight 78g(3.00z)
m 1 — Ordering ! o : ; ;
- - S . HI98517 (KEY C) is supplied with HI 98517-13 probe, batteries and instructions.
- e Information

TR
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HIS91404 - HI991405

pH/EC/TDS and
Temperature
Monitors

* HOLD button to freeze
readings on the display

» Waterproof

» Automatic temperature compensation (ATC)

M
(]
These monitors continuously monitor the r"D"
three most crucial nutrient parameters in -
hydroponic, greenhouse and horticultural wn
applications: pH, EC/TDS and temperature. Q
= |
At startup, these indicators perform a self- Q
check to assure proper working condition. Z
The stability indicator and HOLD function (@)
Specifications HI991404 HI991405 lets the user know when to take readings and E
Range 0.0t014.0 pH 0.0t014.0 pH freezes the reading on display for easy and 6"
pH Resolution 0.1pH 0.1pH accurate recording. .
Accuracy +01pH +01pH These instruments are supplied with a non-
Range 0103999 pS/cm 0.00t020.00mS/cm clogging double junction pH electrode, as
EC Resolution 1pS/em 0.01mS/cm well as a rugged conductivity probe that
Accuracy 1206 S, 1206 S, W|IIIW|thstand even the most aggressive
o 0102000 ma/L 000101000 9/L (ont environments. The 12 VDC adapter makes
ange © mg/L (ppm) 001010.009/L (PPt these instruments ideal for all continuous
TDS Resolution 1mg/L (ppm) 0.01g/L (ppt) monitoring applications.
Accuracy +2%F.S. +2%F.S.
Range 0.0t060.0°C/32.0to0 0.0t060.0°C/32.0to0
g 122.0°F 122.0°F
T
emperature Resolution 01°C (0 0.1°F) 0.1°C (0.1°F)
Accuracy +0.5°C (£1°F) +0.5°C (£1°F)
Temperature pH: automatic; EC/TDS: automatic with B adjustable from
Compensation 0.0t0 2.4%/°C 3
. - naint wi i (@)
pH Calibration pH.autzrnahc,oneortwo point with auto-buffer 2
recognition pury
automatic, one-point at automatic, one-pointat 9‘
w0

EC/TDS Calibration 1413pS/cmor1382ppm  12.88mS/cmor6.44 g/L (ppt)

HI1293 PEI body, pre-amplified pH electrode with
pH Electrode 1/2" NPT pipe thread, DIN connectorand 2 m (6.6') cable
Additional (included);
Specifications

EC/TDS Probe HI7630 conductivity probe with 1/2" NPT pipe thread and

2m (6.6") cable(fixed)
TDS Conversion Factor adjustable from 0.45 t0 1.00
Environment 0to50°C (3210 122°F); RH max 95% non-condensing
Input Impedance 10120hm
Power Supply 12 VDC adapter (included)

Dimensions / Weight

(meter only) 160x105x31mm (6.2x4.1x1.2)/190g (6.7 0z)

H1991404-01 (Combo Gro'Chek) (115V) and HI991404-02 (Combo Gro'Chek) (230V) is
supplied with HI1293D pH electrode, HI7630 EC probe (fixed), HI70004 pH 4.01 buffer
solution sachet, HI70007 pH 7.01 buffer solution sachet, HI70031 1413 pS/cm calibration
Ordering solution sachet, 12 VDC adapter and instructions.

Information HI991405-01 (Combo Gro'Chek) (115V) and HI991405-02 (Combo Gro'Chek) (230V)
is supplied with HI1293D pH electrode, HI7630 EC probe (fixed), HI70004 pH 4.01
buffer solution sachet, HI70007 pH 7.01 buffer solution sachet, HI70030 1288 mS/cm
calibration solution sachet, 12 VDCadapter and instructions.

pH solutions begin on page 2.142; ECand TDS solutions begin on page 5.34; . “HHHWHHHHHP\NNK
see pH electrode specifications on page 1.52 www.hannainst.com | insfruments
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monitors

HIS81420

GroLine Hydroponics
Monitor

Grolne

24/7 Monitoring.

The HIS81420 GroLine Monitor provides 24 hour continuous
monitoring of pH, conductivity (EC or TDS), and temperature in
hydroponic nutrients. Quick to setup and simple to use, this monitor
was designed with Hydroponics, Aquaponics, and Greenhouses in
mind. Make your nutrient solution easy to manage with the GroLine
Monitor and combined pH/EC/Temperature probe.

Instantly See All Measurements.

The versatile display of the GroLine Monitor allows for three screen
modes. The LCD can display all three essential hydroponic nutrients
measurements at one time, a 3-second cycle of single measurements,
or a real-time graph screen with options for measurement selection
and logrecall.

NN

instruments www.hannainst.com
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Monitor Changes Over Time.

Fluctuations in your hydroponic nutrient solution can have lasting
effectsonyourplants. The GroLine Monitorautomatically logs every 15
minutes for the last 30 days, and stores min, max, and average values
SO you can recognize when patterns arise and help prevent future
problems. For review and storage, use the USB-C to easily transfer
data to a flash drive or PCusing a cable. Files are exported as .csv.

Grow With Confidence.

The GrolLine Monitor frees up your time by doing the testing for you.
Simply set high and low alarm levels - if your hydroponic nutrient
solution moves out of range a measurement error will display. A quick
look at the large display will let you know if your nutrient solution
needs adjusting.



Features

» 3sensorscombinedinasingle » Selectable ECto TDS conversion + Large LCD with plant-friendly
rugged probe body factor: choice of eithera 0.5 green backlighting
pH electrode with renewable cloth or 0.7 conversion factor « Ambient light sensor for

junction, amperometric EC/TDS sensor, automatic LCD dimming

* Automatic Temperature Compensation

and anmternaltemperaturesen'sorfor All readings are compensated « Calibration reminder
temperature compensated readings for variations in temperature. . Datalogging for 30 days
+ IPE5rated enclosure designed to Temperature displayed in °Cor °F - Logs every 15 minutes for last 30 days,
withstand harsh growing environments along with pH, ECor TDS reading stores min, max, and average values

On-Screen Features
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On-screen Help High and Low Alarms
Context sensitive help is available at the High and Low alarms for pH, EC/TDS and Temperature. Warns when process is out of
push of a button. desired range by flashing display and message
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Menu Data Viewing

Easy to navigate menu system to access 30 day and 24 hour summary screens can be viewed in plot or detail views. Real-time data

calibration, GLP, and meter setup. can be viewed in plot view.

Data Transfer Calibration Timeout GLP
Data transfer: USB-C port for easy data Set a reminder to calibrate your probe. The HI981420 can store calibration info
transfer to memory stick or PC Reminder can be set from 1 to 30 days from the last 5 pH and EC calibrations.

HANNN
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Quick Cal

Quick Cal is for use with Hanna's GroLine pH and/ o o o
or EC/TDS meters. Using the Quick Cal function
found in compatible meters allows for single-point

HELP

calibration for pH and/or conductivity sensors.
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monitors

A Simpler with a combination probe

The HI1285-8 is a 3-in-1 pre-amplified combination probe.

This probeisbuilttobe durable, with an extendable cloth pH

junction and two graphite sensors for reliable conductivity

readings. A built-in temperature sensor ensures fast,

accurately compensated readings even during sudden
temperature fluctuations.

¥
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Supplied Complete

HIS81420 GroLine Monitoris supplied with all the tools necessary
soyou can start monitoring right away.
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Specifications HI981420
Range* 0.00t014.00 pH; 0.0 to 14.0 pH
Resolution 0.01pH;0.1pH
Accuracy +0.05 pH, £0.1pH
PH ) . one or two-point calibration (using pH 4.01, 7.01, 10.01 buffers) (using auto buffer recognition);
Calibration . . . . ) . X R
one-point calibration using quick calibration solution
Temperature automatic from 0.0 to 60.0°C (32.0 to 140.0°F)
Compensation
Range 0.00t010.00 mS/cm
Resolution 0.01mS/cm
EC Accuracy +0.1 mS/cm from 0.00 to 5.00 mS; £0.2 mS/cm from 5.00 to 10.00 mS/cm)
Calibration one-pointat1.41 mS/cmor 5.00 mS/cm (using auto standard recognition); one-point calibration using quick calibration solution
Temperaturle automatic with B setat 1.9%/°C
Compensation
Range 0to 5000 ppm (0.5 CF); 0 to 7000 ppm (0.7 CF)
Resolution 10 ppm (mg/L)
Accuracy +2%FS
TDS
Calibration via EC calibration
Conversion
Factor (CF)** 0.5(500 ppm) or 0.7 (700 ppm)
Range 0.0t060.0°C/32.0 to 140.0°F
Temperature Resolution 0.1°C/0.1°F
Accuracy +0.5°C/+1°F
Probe HI1285-8 pH/EC/TDS/temperature polypropylene body, pre-amplified multiparameter probe
with internal temperature sensor, DIN connectorand 2 m (6.6") cable.
Connectivity USB Type-C
Datalogging automatic Logging for 30 days with 15 minute intervals; min/max/average
Data export .CSV format; via USB-Cdrive or PCusing USB-C connection
Addit.it.mall Display 128 x 64 pixel B/W LCD with green backlight, Automatic backlight dimming using ambient light sensor.
Specifications
Alarms high and low with enable/disable option for all parameters.
Power Supply 12VDCadapter (included)
Environment 0to50°C(32to122 °F), RH max 95% non-condensing, IP65
Dimensions 125x185x38mm (4.92x7.28x1.49")
Weight 333g(11.70z)
Ordering H1981420 is supplied with HI1285-8 multiparameter probe, Quick Cal buffer solution sachets (2), pH electrode cleaning solution sachet
Information foragriculture (2), 12VDC power adapter, quality certificates and instruction manual.

* The sensor is rated O to 13 pH and 0 to 50°C

#1000 pS/cm = 500 ppm with 0.5 CF g
pH solutions begin on page 2.142; Quick Cal solutions begin on page 2.149; X “HH“WHHHHHP\NNP\
ECand TDS solutions begin on page 5.34; see pH electrode specifications on page 1.52 www.hannainst.com | insfruments




HI981504/5 - HIS81504/7

pH/TDS and
Temperature
Monitor HRNNR

» Backlit, graphic LCD display

» Automatic temperature compensation (ATC)

Set-up forthe HIS81504 is simple; install the
HIS81504 near the sample to be tested, plug
the indicator in, and immerse the probes. Ppm
pH, TDS and temperature measurements
will be simultaneously displayed on three
backlit LCDs. HISE1504

Users can easily select the temperature unit
(°Cor °F) on the back panel.

Temp

The HI1286 gel-filled pH electrode is provided
with a waterproof sleeve to protect the
BNC connector. The unique design of the
electrode provides longer life in aggressive
solutions. The HI7634 TDS probe is easy
to clean and requires little maintenance.
Measurements are accurate and the meter
can be calibrated at one or two points for pH
and at a single point for TDS. Temperature is
factory-calibrated.

Testers and Monitors

Specifications HI981504/5 - HIS81504/7
Range 0.0to14.0
pH Resolution 01
Accuracy +0.2
Range 0to1990 ppm
i TDS Resolution 10 ppm
P Accuracy +2%FS
_-Ig Range -10.0t060.0°Cor-14.0 to 140.0°F
g Temperature Resolution 0.1°Cor 0.1°F
E Accuracy +0.3°Cor +0.5°F
pH Calibration manual, two-point through trimmers
TDS Calibration manual, one-point through trimmer
TDS Factor HIS81504/5:0.5; HI981504/7:0.7
pH: HI1286 PEI body pH electrode with 2 m (6.6") cable
Probes (included); TDS: HI7634 TDS probe (fixed); temperature:
Additional stainless steel with 2 m cable (fixed)
Specifications
Temperature automatic from 5t0 50°C (41 to 122°F),
Compensation for TDS readings only
Power Supply 12 VDCadapter (included)
Environment 0to50°C(321t0122°F); 95% RH
Dimensions/Weight 160x110x35mm (6.3x4.3x1.4")/560g (1.2 Ibs))

HI981504/5-1 (115V) and HI981504/5-2 (230V) are supplied with HI1286 pH
electrode, HI7634 TDS probe (fixed), temperature probe (fixed), HI70004 pH 4.01 buffer
solution sachet, HI70007 pH 7.01 buffer solution sachet, HI70032 1382 ppm calibration
solution sachet, HI700661 electrode cleaning solution sachet (2), screwdriver, 12 VDC
Ordering adapter andinstructions.

Information HI981504/7-1 (115V) and HI981504/7-2 (230V) are supplied with HI1286 pH
electrode, HI7634 TDS probe (fixed), temperature probe (fixed), HI70004 pH 4.01 buffer
solution sachet, HI70007 pH 7.01 buffer solution sachet, HI70442 1500 ppm calibration
solution sachet, HI700661 electrode cleaning solution sachet (2), screwdriver, 12 VDC
adapter andinstructions.

B
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HIS81404N - HIS81405N

pH/TDS or
pH/EC Continuous
Indicators

» Two parameters with a single instrument
» Advanced electrode technology
» Simple operation and maintenance

» Supplied complete and ready to use

The HI981404N and HI981405N are ideal for
agricultural, horticultural and hydroponics
applications where pH and TDS (HIS81404N)
or pH and EC (HI981405N) levels need to be
monitored for optimal plant growth. These
instruments continuously monitor and
display the values of a solution on an easy-to-
read set of LCDs.

The HI1286 gel filled pH electrode is
replaceable and the BNC connector is
protected behind a waterproof sleeve. The
unigue design of the electrode guarantees
greater clogging resistance in fertilizer
solutions with high concentrations of
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Specifications HI981404N HIS81405N nutrients. TDS measurements are performed
Range 0.0t014.0 pH 0.0t014.0 pH using the 4-4-2 conversion factor of 0.7 so
y Resolution 01pH 01pH you do not need to convert the readings.
p
g;gﬁ%wm +0.2pH +0.2pH Both models are equipped with a grounding
bartoensure highly accurate pH readings and
Range - 0.00t0 3,33 mS/cm longer electrode life.
EC Resolution - 0.01mS/cm
Accuracy The HIS81404N and HISB1405N are compact
+2%FS. ; ) )
(@25°C/77°F) and easy to install, making them ideal for all
Range 0101990 mg/L (ppm) _ continuous monitoring applications. =
10S Resolution 10 mg/L (ppm) - %
Accuracy o _ —
(@25°C/77°F)  TNFS (@)
0
. . . . manual, one or two-point (pH); manual, one or two-point (pH);
Calibration Calibration manual, one-point (TDS) manual, one-point (EC)
Temperature Temperature automatic from 5 to 50°C (41 to automatic from 5to 50°C (41 to

Compensation

Compensation

122°F) (TDS only)

122°F) (EC only)

TDS Conversion
Factor

TDS Conversion
Factor

0.7 ppm =1pS/cm

HI1286 interchangeable pH HI1286 interchangeable pH
electrode (included), HI7634 TDS electrode (included), HI7632 EC

Probes Probes probe (fixed), HI1283 grounding probe (fixed), HI1283 grounding
barwith 2m (6.6') cable (included) barwith 2m (6.6') cable (included)
Power Supply Power Supply 12 VDC adapter (included)

Environment Environment 0to50°C(32t0122°F), RH95%

Dimensions Dimensions 160x110x35mm (6.5x4.3x1.4")

Weight Weight 300g(10.60z)

H1981404N-01 (Gro'Chek Combo) (115V) and HI981404N-02 (Gro'Chek Combo) (230V)
are supplied complete with HI1286 pH electrode, HI7634 TDS probe, HI1283 grounding bar,
ordering calibration solutions, screwdriver for calibration, 12 VDC adapter and instructions.

Information HI981405N-01 (Gro'Chek Combo) (115V) and HI981405N-02 (Gro'Chek Combo) (230V)
are supplied complete with HI1286 pH electrode, HI7632 EC probe, HI1283 grounding bar,
calibration solutions, screwdriver for calibration, 12 VDC adapter and instructions.

pH solutions begin on page 2.142; ECand TDS solutions begin on page 5.34;
see pH electrode specifications on page 1.52
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Testers and Monitors

monitors

HI991401 (pH Gro'Chek)
pH and
Temperature
Monitor

» Automatic Temperature Compensation (ATC)

* HOLD buttonto freeze
readings on the display

» Waterproof
» Backlit, graphic LCD display

This monitor from Hanna has a large backlit
LCD to give users instantaneous readings
of both pH and temperature that can be
easily read in dim light. The HIS91401
provides automatic calibration, automatic
buffer selection and automatic temperature
compensation.

The HI991401's waterproof housing has
been designed to meet the grower's need
for a monitor that is well-suited to the
environments found in agricultural and
hydroponics applications. Measurements
are highly accurate and can be verified with
one-or two-point calibrations. With a 12 VDC
power supply included with the meter, low
battery failures are never anissue.

The HI1293 pH electrode has been specially
designed to address the needs of growers.
Its design guarantees greater clogging
resistance in fertilizer solutions with high
concentrations of nutrients to ensure longer
electrode life.

B
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Specifications

HI1991401 (pH Gro'Chek)

Range 0.0to14.0 pH
pH Resolution 0.1pH
Accuracy +0.1pH
Range 0.0t060.0°C(32.0t0 140.0°F)
Temperature Resolution 0.1°C(0.1°F)
Accuracy +0.5°C(£1°F)
HI1293 PEl body, pre-amplified pH electrode with 1/2" NPT
Probes pipe thread, DIN connectorand 2 m (6.6') cable (included);
HI1294 temperature probe with 1.2" NPT pipe thread
and 2m (6.6') cable (fixed)
H Calibration automatic, one or two points with two sets of memorized
Additional P buffers (pH 4.01/7.01/10.01 or pH 4.01/6.86/9.18)

Specifications

Input Impedance

10120hm

Power Supply

12 VDC adapter (included)

Environment

01050°C (32 to 122°F); RH max 95%

Dimensions

160x105x31mm (6.2x4.1x1.2")

Weight

1909 (6.7 0z.) - meter only

Ordering
Information

HI1991401-01 (pH Gro'Chek) (115V) and HI991401-02 (pH Gro'Chek) (230V) are
supplied with HI1293D pH electrode, HI1294 temperature probe (fixed), HI70004
pH 4.01 buffer solution sachet, HI70007 pH 7.01 buffer solution sachet, 12 VDC
power adapter and instructions.

pH solutions begin on page 2.142; see pH electrode specifications on page 1.52



HIS81401N (Gro'Chek pH)

pH Monitor

» Waterresistant housing
The meter housingis rated IP54
meaning it has a high level of
protection against particles and a fair
amount of protection against water

» One-point calibration
Calibrate to pH 7.01 and pH 4.01
solutions using a screwdriver

Engineered to withstand the aggressive
environments in agricultural and hydroponic
application, the HI981401N is a simple way
to measure pH. You can simply hang the
meter right above the sample to be tested for
continuous measurementandtheunitwillrun
without interruption on 12 VDC power supply
or take it with you for spot checks. The meter
housing is rated IP54 meaning they have a
high level of protection against particles and
a fair amount of protection against water.
The integrated large LCD allows for an easy
reading from a distance.
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The meters are supplied with a HI1286 pH
probe with a PEl body and BNC connector.
This double junction, gel-filled combination
pH electrode has a unique PTFE sleeve to
prevent particulates within a sample from
clogging the junction. In addition to the
specialized junction, the polyethylenimine
(PEI) protective body protects against most
aggressive chemicals as seen in fertilizer
solutions with high concentrations of
phosphate and nitrate.

Specifications HI981401N

Range 0.0t014.0pH

Resolution 0.1pH

Accuracy

(@25°C/77°F) *0.2pH

Calibration manual, two-point,atpH4 and 7

pH Electrode

HI1286 PEI body pH electrode with 2 m (6.6") cable (included);
HI1283 stainless steel grounding bar with 2 m (6.6") cable (included)

Input Impedance

10'20hm

Power Supply

12 VDC power adapter (included)

Environment

01t050°C; RHmax100%

Dimensions 86x110x43mm (3.4x4.3x1.7")
Weight 150g(5.30z)

HI981401N-01 (Gro'Chek pH) (115V) and HI981401N-02 (Gro'Chek pH) (230V) are
Ordering supplied with HI1286 pH electrode, HI1283 stainless steel grounding bar, HI70004
Information pH 4.01 buffer solution sachet, HI70007 pH 7.01 buffer solution sachet, calibration

screwdriver, 12 VDC adapter and instructions.

pH solutions begin on page 2.142; see pH electrode specifications on page 1.52

www.hannainst.com

TN

instruments




Testers and Monitors

HIS8140¢2 (Pronto pH)

pH Monitor

» Waterproof
» LEDindicators

The HI9B1402 is a water-resistant pH meter
with a built-in digital LCD. The meter is
supplied with the HI1286 double junction,
plastic bodied, gel-filled combination pH
electrode with a flexible 2 m (6.6") cable.
The electrode also has a unique clog-resistant
PTFE junction that enhances both probe life
and accuracy. The BNC connector is protected
by a waterproof sleeve.

Thealarmsetpointcanbeselectedanywhere
in the 3 to 11 pH range. A red LED warns the
user in the event the reading is outside the
setpoint by more than +0.5 pH. Calibration
can be manually performed at two points
through two easily accessible trimmers on
the front of the unit.

The HI9B1402 is suited for outdoor
installations and highly humid conditions. The
molded eye allows the meter to be installed
close to the sample and the 12 VDC power
supply is ideal for continuous monitoring for
extended periods of time.

TR
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Specifications

HI981402 (Pronto pH)

Range 0.0to14.0pH

Resolution 0.1pH

?@gggzacc/);wm +02pH

Calibration manual, one or two-point

Setpoint adjustable from 3.0 to 11.0 pH

Alarm red LED (blinks when pH reading differs from the setpoint more than +0.5 pH)

pH Electrode

HI1286 PEI body pH electrode with 2 m (6.6') cable (included)

Input Impedance

10120hm

Power Supply

12 VDC adapter (included)

Environment

01050°C (32 to 122°F); RH max 100%

Dimensions 86x110x43mm (3.4x4.3x1.7")
Weight 150g(5.30z)
Ordering HI981402-01 (Pronto pH) (115V) and HI981402-02 (Pronto pH) (230V) is
. supplied with HI1286 pH electrode, calibration screwdriver, 12 VDC power adapter
Information

andinstructions.

pH solutions begin on page 2.142



HI993301 - HIS93302

EC/TDS and
Temperature
Monitors

* HOLD buttonto freeze
readings on the display

» Waterproof
 Backlit, graphic LCD display

Waterproof and chemically resistant, the
HI993301 and HI993302 monitors have
been designed to meet the grower's need for
equipment suited to the environments found
in agricultural and hydroponics applications.
At startup, the HI993301 and HIS93302
perform a self-check to ensure proper
working condition.

These indicators from Hanna have backlit
LCDs and display instantaneous readings of
both ECor TDS and temperature.

These instruments feature a stability
indicator that prompts the user when to take
the reading. For manual recording purposes,
readings can be frozen on the LCD display by
pressing the HOLD button.

S1011UOJ pue S1391S3]

Specifications HISS3301 HI9S3302 Calibration and temperature compensation
Range 0103999 uS/cm 0.00t020.00 mS/cm are automatic, while the EC/TDS conversion
EC Resolution 1pS/cm 0.01 mS/cm factor gnd temperature coefﬁcignt (B) a.lrle
Accuracy 20 FS. 20 FS. user-adjustable for application-specific
measurements.
Range 0to 2000 mg/L (ppm) 0.00t010.00 g/L (ppt)
TDS Resolution 1mg/L (ppm) 0.01g/L (ppt)
Accuracy +2%F.S. +2%F.S.
Range 0.0t060.0°C/32.0to 0.0t060.0°C/32.0to
g 140.0°F 140.0°F
T t
emperature Resolution 0.1°C(0.1°F) 0.1°C (0.1°F)
Accuracy +0.5°C(£1°F) +0.5°C(£1°F)
. ) automatic, one point at
EC/TDS Calibration agt/?r:ztr'i';;”;nfo'/ﬁatﬁ13 12.88
H 9/-tpp mS/cmor 6.44 g/L (ppt)
HI7630 conductivity probe with internal temperature
Probe sensor, 1/2" NPT pipe thread and 2 m (6.6") cable (fixed,
included)
. TDS Conversion Factor adjustable from 0.45t0 1.00
Additional

Specifications Temperature Compensation automatic with g adjustable from 0.0 to 2.4%/°C

Power Supply 12 VDC adapter (included)
0t050°C(32to0122°F); RH max 95%

160x105x31mm (6.2x4.1x1.2")

Environment

Dimensions

Weight 190g (6.7 0z.) - meter only

HI1993301-01 (EC/TDS Gro'Chek) (115V) and HI993301-02 (EC/TDS Gro'Chek) (230V)
is supplied with HI7630 conductivity probe, HI70031 1413 pS/cm calibration solution
sachet, 12 VDCadapter and Instructions.

H1993302-01 (EC/TDS Gro'Chek) (115V) and HI993302-02 (EC/TDS Gro'Chek) (230V)
is supplied with HI7630 conductivity probe, HI70030 12.88 mS/cm calibration solution
sachet, 12 VDCadapter and Instructions.

Ordering
Information

TN

ECand TDS solutions begin on page 5.34 www.hannainst.com insfruments
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HI983302N (Gro'Chek EC)

EC Meter

» Waterresistant housing
The meter housingis rated IP54
meaningit has a high level of
protection against particles and a fair
amount of protection against water

* One-point calibration
Calibrate with 1413 pS/cm EC
solutions using a screwdriver

» Automatic Temperature
Compensation (ATC)
Samples automatically compensated
for temperature variations

Engineered to withstand the aggressive
environments in agricultural and hydroponic
application, the HIS83302N is a simple way
to measure EC. You can simply hang the
meter right above the sample to be tested for
continuous measurementand the unitwillrun
without interruption on 12 VDC power supply
or take it with you for spot checks. The meter
housing is rated IP54 meaning they have a
high level of protection against particles and
a fair amount of protection against water.
The integrated large LCD allows for an easy
reading from a distance.

The meters are supplied with a HI7632
probe that automatically compensates for
any temperature variation. The HI7632 is a
two-pole amperometric EC probe for panel
mounted mini controllers that measure in the
high range (mS/cm and ppt). This probe has
a built-in temperature sensor for Automatic
Temperature Compensation and a %" male
NPT threaded connection for insertion
mounting. The HI7632 probe provides a rapid
response and highaccuracy ECmeasurement.

AR
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Specifications

HI983302N (Gro'Chek EC)

Range 0.00t09.99 mS/cm

Resolution 0.01mS/cm

Accuracy o

(@25°C/77°F) 2%FS.

Calibration manual, one-point through trimmer

Temperature Compensation

automatic from 5to0 50°C (41 to 122°F)

Probe

HI7632 EC probe with 2m (6.6") cable (included)

Power supply

12 VDC adapter (included)

Environment

01050°C (32 to 122°F); RH max 100%

Dimensions 86x110x43mm (3.4x4.3x1.7")

Weight 215g(7.60z)

Ordering HI1983302N-01 (Gro'Chek EC) (115V) and HI983302N-02 (Gro'Chek EC) (230V)
. is supplied with HI7632 probe, 12 VDC adapter, 1413 mS/cm calibration solution

Information

(20 mL), calibration screwdriver and instructions.

ECsolutions begin on page 5.34



HIS83307

EC Monitor

» Automatic Temperature
Compensation (ATC)

* Water-resistant

This water-resistant EC monitor is the result
of customer requests foraccurate, affordable
process monitoring with low maintenance.

HIS83307 is supplied with a direct two-
pin probe and 2 m (6.6") cable with a 2"
thread for flow-thru mounting. The probe
has a temperature sensor to automatically
compensate against temperature changes
from 5 to 50°C (41 to 122°F) with a B of 2%
per degree.

In the measurement mode, a red LED will
warn the user in the event the reading is
outside of the alarm interval. A front trimmer
allows manual one-point calibration. The
electrical circuitry is tightly sealed inside the
water-resistant enclosure. This EC monitor
can be installed anywhere quickly and easily
with the casings molded eye. The 12 VDC
power supply allows continuous monitoring
over extended periods of time.

S1011UOJ pue S1391S3]

Specifications HI983307
Range 0.00t09.99 mS/cm
EC Resolution 0.01mS/cm
f\@‘):g;zaccl);WF) 2905,
Calibration manual, one-point, through trimmer
Calibration Solution HI70039
Temperature

Compensation automatic, 5to 50°C (41 to 122°F) with B=2%

Setpoint 0.70t03.50 mS/cm
Additional Alarm red LED blinks when measured value differs from set point more than +0.20 mS/cm
Specifications

Probe (included) HI7632/2 with 2 m (6.6") cable and ¥2" thread for in-line installation

Power supply 12 VDC adapter (included)

Environment 0to50°C(32t0122°F); RH max 100%

Dimensions 86x110x43mm (3.4x4.3x1.7")

Weight 2159 (7.60z)
Ordering HI983307-01 (115V) and HI983307-02 (230V) are supplied with HI7632/2 EC/TDS probe, calibration screwdriver,
Information 12 VDC adapter and instructions.

TR
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HIS83304

Conductivity Meter
for Demineralized
Water

» Automatic Temperature Compensation (ATC)
* Water-resistant

» Adjustable setpoint

The HI9B3304 is specifically designed for
use in demineralized and deionized water, as
these applications have low conductivity.

When placed at the output of any
demineralization system, the visual alarm
will be activated once the demineralizing
equipment is exhausted. This exclusive
feature will ensure maximum system
efficiency with minimum investment.

The HIS83304 has a built-in LCD display and
measures from 0 t0 19.99 pS/cm.

This meteris supplied withan HI7631/2 direct
two-pin probe with 2 m (6.6') cable and a %2"
thread for flow-thru mounting. This probe is
also equipped with a temperature sensor to
automatically compensate measurements
against temperature changes from 5 to 50°C
(41t0122°F).

When operating in the measurement mode,
the HI983304's red LED will alert the user
as soon as the reading is 1 uS/cm over the
setpoint.

- JumE N
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Specifications HI983304

Range 0.00t019.99 uS/cm

Resolution 0.01 pS/cm

$52213§70F) £2%FS.

Calibration manual, one point, through trimmer
Temperature

Compensation

automatic, 5t0 50°C (41 to 122°F) with B=2.4%/°C

Setpoint

1.00to 5.00 pS/cm

Alarm

red LED blinks when measured value differs from the setpoint
more than 1.00 uS/cm

Probe (included)

HI7631/2 conductivity probe with 2 m (6.6') cable and 1/2" thread
for flow-thru monitoring (included)

Power supply

12 VDC adapter (included)

Environment

01050°C (32 to 122°F); RH max 100%

Dimensions 86x110x43mm (3.4x4.3x1.7")

Weight 215g(7.60z)

Ordering H1983304-01 (115V) and HI983304-02 (230V) are supplied with HI7631/2 EC/TDS
Information probe, calibration screwdriver, 12 VDC adapter and instructions.

ECsolutions begin on page 5.34



HI146-00

Wall-Mounted
Precision
Thermometer

* CAL Check™
Alerts users of calibration status

+ HACCP
Meets HAACP requirements

* Waterresistant

TheHI146-00is ahighaccuracy thermometer
with a professional grade probe attached
to a flexible 2 m (6.6') cable. The CAL Check
feature is incorporated into its function to
allow you to confirm the accuracy of the
meters any time.

You can monitor the exact temperature of
any product continuously and easily observe
itonthe LCD display.

S1011UOJ pue S1391S3]

With its compact and simplified design,
featuring a fixed stainless steel probe and
optional probe holder, this thermometer is
ideal for monitoring the temperatures of
liquids, semi-solids and refrigerated foods.

The HI146-00 can be easily carried from
station to station or installed in a fixed
position using the molded eye and a wall
mount probe holder.

In order to make sure that the meter is
reporting the correct temperature, the
HI146-00 has been designed with Hanna's
exclusive CAL Check switch. By simply setting
the switch from "READ" to "TEST” and
without requiring any external equipment,
users can ensure the accuracy of the meter.
In the "TEST” mode, the HI146-00 shows
0.0 °C (32.0°F) with an accuracy of +0.3°C
(x0.5°F). With this Hanna innovation, the
accuracy can be checked throughout the life
of the thermometer without requiring any
accessories or additional investments.

SJojiuow

Specifications HI146-00 (Pronto)

Range -50.0t0150.0°C
Resolution 0.1°C

+0.3°C(-20 t0 90°C)

Accuracy +0.5°C (outside)

Temperature Probe stainless steel probe (fixed) with 2 m (6.6) cable; 160 x dia 3 mm (6.3 x dia 0.1")

Battery Type/life 1.5V AA/approximately 5 years

Environment 0t050°C(321t0122°F); RH max 95%

Dimensions 86x110x43mm (3.4x4.3x1.7")

Weight 150g(5.30z)

Ordering HI146-00 (Pronto) is supplied with stainless steel temperature probe,
Information battery and instructions.

HANNN
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HI147

Checkfridge®
Remote Sensor
Thermometer

e CALCheck™
Alerts users of calibration status

* BEPS
Alerts the user of low battery power X H1147-01
that could adversely affect readings p

Few manufacturers have given any thought
to providing the user a convenient means to
monitor internal temperature conditions of a
refrigerator or freezer from the outside.

Water testing laboratories require constant
monitoring of refrigerators and incubators
for compliance to standard operations.
The Hanna HI147 Checkfridge® is the ideal
thermometer for accurate, reliable internal
temperature readings.
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How do you know when the reading on the
thermometer is correct? An ice point or
slurry could be made. Even then there could
be several degrees difference between the
real and theoretical temperatures. With
the HI147, there is no need to waste time
preparing an ice bath for making these tests;
its unigue CAL Check feature can simulate
it. Conveniently located on the face of the
thermometer is a TEST switch. Engage the
switch and the HI147 performs an internal
CAL Check. Inonly a few seconds, you see the
results on the large LCD. Return the switch to
the READ positionand the HI147 returns toits
normal measuring status.

A
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Specifications HI147-00 Checkfridge® C HI147-01 Checkfridge® F
Range -50.0t0150.0°C -58.0t0 302.0°F
Resolution 0.1°C 0.1°F (-58.0 t0 199.9°F) 1°F (200 to 302°F)
Accuracy +0.3°C(-20 to 90°C); +0.5°C (outside) +0.6°F (-4 t0 194°F); £1°F (outside)
CAL Check manual, through switch
Temperature Probe stainless steel, general purpose with 1 m (3.3') cable (fixed); 40 x dia 5 mm (1.6 x dia 0.2")
Battery Type/ Life 1.5V AAA/ approximately 3 years of continuous use
Environment 01t050°C (32 to 122°F); RH max 95%
Dimensions 93x39x 31 mm (3.7 x L5x 1.2")
(meter only)
Weight 60g(21loz)
Ordering HI147-00 (Checkfridge® C) is supplied with battery and instructions.
Information HI147-01 (Checkfridge® F) is supplied with battery and instructions.
“HHWHW instruments | www.hannainst.com




Replacement Electrodes
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CODE HI173127 HI173120 HI73311 HI1270 HI1271
Description pHelectrode ORP electrode EC/TDS electrode pHelectrode pHelectrode
Reference single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl
Junction/Flow Rate cloth cloth open open
Electrolyte gel gel viscolene viscolene
Max Pressure 0.1bar 0.1bar 0.1bar 0.1bar
Range pH:0to14 ORP: £2000 mV pH:0to13 pH:0to13
Recommended -5to050°C -5to050°C -5t050°C 0to50°C 0to50°C
Operating Temp. (23t0122°F)-GP (23t0122°F) - GP (23t0122°F)-GP (32t0122°F) - GP (32t0122°F) - GP
Tip /Shape spheric (dia: 5.0 mm) platinum pin spheric (dia: 3.0 mm) spheric (dia: 3.0 mm)
Temperature Sensor no no no no no
Amplifier no no no no no
Body Material polypropylene polypropylene polypropylene polypropylene polypropylene
Cable no no no no no

Recommended Use

general purpose,
field applications

general purpose,
field applications

general purpose,
field applications

general purpose,
field applications

general purpose,
field applications

Connection

pin

pin

pin

screw cap

screw cap

HANNN
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accessories

Replacement Electrodes
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CODE HI1280 HI1290 HI1295 HI1285-8 HI1286 HI1293D
. pre-amplified pH and
Description pHelectrode pH electrode pHelectrode EC probe pHelectrode pHelectrode
Reference single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl double, Ag/AgCl double, Ag/AgCl

ceramic, single /15-20

ceramic, single /15-20

ceramic, single /15-20

Junction/Flow Rate uL/H UL/H uL/H cloth PTFE PTFE
Electrolyte gel gel gel gel polymer polymer
Max Pressure 0.1bar O.1bar 2 bar .2 bar 3bar 3bar

Range pH:0to13 pH:0to13 pH:0to13 pH:0to13/EC pH:0to13 pH:0to13
Recommended 0to70°C 0to70°C 0to70°C 0to50°C 0to80°C 0to60°C
Operating Temp. (32 t0 158°F) - GP (32t0158°F) - GP (32t0158°F) - GP (32t0122°F) - LT (3210 176°F) - GP (32t0140°F)

Tip/Shape spheric (dia: 5.0 mm) spheric (dia: 5.0 mm) spheric (dia: 5.0 mm) spheric (dia: 8.5 mm) spheric (dia: 7.5 mm) spheric (dia: 7.5 mm)
Temperature Sensor  yes yes yes yes no no

Amplifier yes yes yes yes no yes

Body Material polypropylene polypropylene polypropylene polypropylene PEI PEI

Cable no no no 7-pole;1mcable(3.3')  coaxial;2m(6.6") 5-pole; 2m (6.6")

Recommended Use

general purpose,
field applications

general purpose,
field applications

general purpose,
field applications

hydroponics, aguaponics,

greenhouses

general purpose, water

treatment, agriculture

hydroponics,
greenhouses

Connection

multi-pin

multi-pin

multi-pin

DIN*

BNC

DIN

[ (AN
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*To be used with HI981420
GroLine monitor
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Introduction

Single or Multiparameter Instrumentation

Hanna Instruments offers both single parameter and multiparameter
instrumentsin order to meet a variety of testing requirements.

Using Single Parameter

Hanna single parameter instruments offer simple, accurate and
efficient measurement focused on, as the name implies, a single
parameter. They are well suited to focused testing where one
parameter must be tested quickly and easily. They are generally simple
to operate and can be used by non-technical users.

Using Multiparameter

The advantage of Hanna multiparameterinstrumentsis thata usercan
choose asingle meter with the ability to measure multiple parameters.

Multiparameter instruments offer different operating solutions well
suited to meeting multiple requirements and are available in two
primary configurations:

1. Multiparameter meters that can measure two or three
parameters, but only one parameter at a time.

2. Multiparameter meters that offer two or three parameters
measured simultaneously—useful on experimental and research
applications where the influence between the parameters is
an important factor. Multiple inputs provide the capability for
simultaneous measurement.

pH Measurement Input

Hanna meters generally come in two different electrode connection
types: BNCor DIN.

BNC Connector: A BNC (Bayonet Neil-Concelman) is a common
connectorused for coaxial cable devices. ABNCconnectionis generally
used for combined electrodes and half-cell electrodes that require a
separate reference probe and separate reference input.

DIN Connector: A DIN (Deutches Institut flir Normung) is a circular
connector. It is used to connect amplified pH electrodes. Electrodes
utilizing a DIN connector feature a built-in temperature sensor.

Temperature Input

Temperature hasaneffectonpHmeasurements. Assuch, temperature
compensation is required for accurate measurements. Temperature
compensation can be obtained in three ways:

1. Aseparate probe specifically for measuring temperature
2. Aprobe with a temperature sensor built-in.
3. Manual adjustment for temperature

If a temperature input is not present, many instruments still offer the
ability to manually adjust the temperature according to an external
temperature reference.

pH Temperature Compensation

pH readings must be temperature compensated in order to obtain
accurateresults. The source of temperature measurement can be from
a temperature sensor or from a trimmer that is manually adjusted. In
either case, the instrument is adjusting the pH reading to compensate
for changes in the pH sensor. Compensation in pH provides the actual
pH at the temperature of measurement.

B
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mV Reading

Hanna meters with an mV feature offer the ability to read the mV
potential from a pH, ORP, or ISE electrode. The relative mV allows the
user to offset mV difference generated from sensors or references.

pH/ISE Calibration

pH calibration should be performed daily or every time a new lot
of readings is started. Any errors during calibration will affect all
the readings until a new calibration is performed. Errors during
the calibration process can be eliminated if standard calibration
procedures are followed.

Hanna recommends the following standard calibration procedure:

1. Clean and activate the electrode before the calibration.

2. Use fresh pH buffers and standards.

3. Rinse the electrode with purified water during the
calibration process to avoid buffer contamination
then arinsein bufferor standard.

4, Wait for a stable reading before the
calibration point is confirmed.

5. Temperature compensation of pH reading and pH buffers.

Calibration is a key component to ensuring accurate readings during
pH measurement. With this in mind, Hanna supplies each of our pH
instruments with a starter package of calibration solutions.

pH CAL Check™

Many instruments feature Hanna's exclusive pH CAL Check
technology. CAL Check is a diagnostics system that ensures accurate
pH readings every time. By alerting users to potential problems during
the calibration process, the CAL Check system eliminates erroneous
readings due to dirty or faulty pH electrodes or contaminated pH
buffer solutions during calibration.

During the calibration process, users are prompted with a step-by-
step, on-screen tutorial. After calibration, the electrode is evaluated
and the condition and response time is provided. Depending upon
meter, this may be a graphic of GLP information.

Calibration Errors

Instruments utilizing Hanna's CAL Check technology can evaluate an
electrode during calibration and store a history of parameters that
describe the quality of electrode to be compared from one calibration to
another.Duringcalibration,averysmalldegradationof these parameters
is normal and can be expected. A big change in the parameters signifies
anerrorin the calibration procedure, such as a dirty electrode.

pH Buffer Contamination

pH buffers can be contaminated during the calibration procedure by
numerous factors such as introducing a contaminated probe, using
old buffers, or by reusing buffers. These factors may cause inaccurate
calibration and subsequent measurements.

Hanna's CAL Check can often detect issues during calibration, giving
warning messages to inform users about the identified issue.



Response Time of Electrodes

Another parameter that is evaluated during the calibration with
certain metersthat have CAL Checktechnologyis the response time of
an electrode. Thisis evaluated based on the amount of time necessary
to reach stability when the electrode is immersed in a new buffer that
has a difference in pH larger than 3 pH units from the old one.

Offset and Slope of pH Electrode

The offset and slope are the most important parameters that
can describe the quality of an electrode. With Hanna's CAL Check
technology, the offset of the electrode can be evaluated using one
point calibration. Offset is generally determined using a 7.01 pH
buffer, however, using CAL Check allows the offset to be based on any
calibration point. The acceptable range for offsetis +30 mV although a
warning may be displayed.

A minimum of two calibration points is necessary to determine the
slope. Slope can be evaluated between two calibration points and
normally should fall within a range of 92% to 110%, where 100% is
59.16 mV/pH @ 25°C.

Calibration Points and pH buffers

The calibration of a pH electrode is normally performed using two
points: 7 pH, and 4 or 10 pH. This is based on the assumption that the
pH electrode is linear from 3 pH up to 10 pH. For the most accurate
reading, Hanna recommends using a calibration point closest to the
values received during normal measurement.

For a variety of applications and measuring points, many Hanna
meters offer the ability to calibrate using more than two points. Many
Hannainstruments offer 2, 3, orup to 5 calibration points for enhanced
accuracy. pH buffers 1.68, 3.00, 4.01, 6.86, 7.01, 9.18, 10.01 and 12.45
cover the entire pHrange.

During calibration, the recognized pH buffers are temperature
compensated by the instrument in order to account for pH variation of
buffers due to temperature. For example, a 10.01 pH buffer is 10.01 pH
only @ 25°C. A table of temperature variation is printed on the label of
each pH buffer.

Custom pH Buffers

Hanna has implemented the concept of custom pH buffers into many
of its instruments. This permits the user to add an industry specific
buffer for calibration. However, temperature compensation during
calibration is not implemented because the temperature variation
correlation is unknown.

Stability During Calibration

The stability of readings is important in order to avoid incorrect
calibration. Based on this, the confirmation of a new calibration point
is done only after stability is reached. Users are informed during all
processesabout the stability conditions, and any instability will restart
the stability evaluation. The stability criteria during the calibration is
more rigorous than during the measurement. This mode used in Hanna
instrumentation avoids errors by confirmation of calibration points
during unstable readings. This principle is respected in any type of
calibration, manual or automatic.

Introduction

Out of Calibration Range

This is an important feature during measurement and is considered
Good Laboratory Practice (GLP). The measurement is considered
more accurate. If the measurement reading is in a range far from the
calibration points, the “out of calibration range” message is displayed.
The measured value is shown and the user can accept it, but with the
warning from the instrument related to possible inaccuracy.

Calibration Reminder

Thecalibrationreminder, like “out of calibrationrange,"isa GLP warning
message. Regularly scheduled calibrations are crucial for accurate and
repeatable measurements. A warning reminder will be displayed when
the sensor needs calibration. Measurements can still be used under
the warning reminder.

Step-by-Step Calibration

In order to avoid errors during the calibration procedure, the meters
display indicators that can be followed by the user for a successful
calibration. If necessary, it is possible for the calibration steps to be
performed in a different order by the user.

Additional Features

GLP and ISO standards require the traceability of operations. Hanna's
GLPdocumentthequality of calibration, plusinformation toidentify the
instrument, operator, and the time at which calibration was performed.

Loggingis acommon feature for many instruments and can be used to
record readings. Two working modes are available: log-on-demand and
automatic or interval logging. With log-on-demand, measurements
that are considered important can be saved with the press of the log
button. With automatic or interval logging, the instrument saves all
the readings according to a specified interval. Another logging mode is
Auto-Endlogging or log on stability.

Many Hanna meters include graphic LCD's with features such as
tutorials, contextual help, multi-language support and icons and
messages to guide the user through operation and calibration.
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0.001 pH Resolution

Bluetooth® Wireless Technology
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pH Measurement

*with optional compatible edge electrode

www.hannainst.com

EC/TDS Measurement

GLP features

iPad Compatible

DO Measurement

Bluetooth® Wireless Technology
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Hanna Lab App Required
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DataLogging

GLP Features

Body material

glass
glass
glass
glass
PEI
PVDF
glass
titanium
glass

glass

Capacitive Touch Buttons

lab, test tube

Recommended Application

lab

lab, small
sample

field

food

wine, must

and juice

brewing

direct soil

flat surfaces

Datalogging

8Hour Battery Life

Clogging Prevention

PC Connectivity

Battery Life

500 hours

500 hours

500 hours

500 hours

500 hours

500 hours

500 hours

500 hours

500 hours

500 hours

Benchtop, Portable
& Wall-Mount
3.5 mm probe input
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First pH meter in the world with a
Bluetooth® Smart pH electrode

Free yourself from wires when performing pH measurements. Hanna
Instruments is proud to introduce edge®blu, a pH meter that uses
HALO® pH electrodes with Bluetooth® Smart technology (Bluetooth
4.0). Bluetooth® Smart technology is energy efficient, allowing for low
power consumption to maximize the life of the replaceable battery
used in the pH electrode.

HALO electrodes can also connect to a compatible smart phone or
tablet running the Hanna Lab App.




edge®blu technical
features

Rechargeable Battery

edge blu has a built in rechargeable battery
that is charged when the meter is in the
plugged in benchtop or wall mountcradle. The
battery can also be recharged through the
micro USB port with either a USB port from a
computer or directly to the power supply.

I——

Two USB ports

edge blu includes one standard USB for
exporting data to a flash drive. edge blu also
includes one micro USB port for exporting
files to your computer as well as for charging
when the cradle is not available.

Datalogging

Log-on-demand, log-on-stability, and interval
logging modes are all available. Up to 200
data points can be logged on demand and
an additional 200 data points for samples
logged upon a stable reading. Interval logging
is adjustable from 5 seconds to 180 minutes.
Upto600records canbestoredinamaximum
of 100 interval lots. Logging modes can be
started from the meter or by simply pressing
the button on the HALO pH probe.

GLP

Data of the last calibration you perform
is stored in the sensor including the date,
time, and buffers used. When the sensor
is connected to edge blu, GLP data is
automatically transferred.
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CAL Check™

Hanna's exclusive CAL Check feature
analyzes the pH electrode response in the
pH buffers during the calibration process to
alert the user of potential problems such as a
contaminated buffer or dirty electrode. After
calibration, indicators for probe condition are
displayed on the measurement screen. The
probe condition is based on offset and slope
characteristics of the pH electrode.

Bluetooth Smart Technology

HI11102 HALO® pH electrode uses
Bluetooth® Smart Technology (Bluetooth
4.0). This technology offers low power
consumption allowing for a long 500 hour
battery life. The range of the Bluetooth
connection is 10 m (33') between the probe
and receiving device.

Auto-detection

At a push of the button, the HALO pH
electrode enters discovery mode and will
be detected by edge blu. Once connected,
the serial number, calibration information
including date, time and buffers used, and the
electrode specifications willbeloadedinto the
meter. Having this information stored in the
electrode allows for hot swapping to other pH
electrodes without recalibrating. The details
of the electrode and calibration information
are stored with any logged readings.

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.

edge blu design
features
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Capacitive touch keypad

edge blu features sensitive capacitive touch
buttons for accurate keystrokes when
navigating edge’s menus and screens. Since
they are part of the screen, the buttons can
never get clogged with sample residue.
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Easy toread LCD

edge blu features a 5.5” (14 cm) LCD display
thatyoucanclearly view fromover 5m (16.4").
The large display, with its wide 150° viewing
angle, provides one of the easiest to read
LCDsin the industry.

Zero footprint

Using the wall mount cradle (included), edge
blu can be placed on a wall, leaving zero
footprint on the benchtop space. The cradle
has a built-in connector to power and charge
the batteries.
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edge®blu

A hybrid meter that can be used in portable,
wall-mount, and benchtop configurations

The versatile design of edge®blu enables it to be used as a portable, wall-mount, or benchtop
meter. edge blu simplifies measurement, wirelessly using compatible HALO® pH electrodes
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Portable field unit

edge blu is ideal for field use due to its light
weight, large screen, and thin design. It can
easily beslippedintoabackpackormessenger
bag. The battery life lasts up to 8 hours when
used as a portable device.
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with Bluetooth® Smart technology.

Wall-mount cradle

Theincluded wall-mount cradle makes it easy
to conserve space on the benchtop while
also charging edge blu with the AC adapter.
The cradle is ideal for continuous monitoring
applications.
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Electrode holder with built-in
cradle

The electrode holder features a swivel,
adjustable arm with a built-in cradle to hold
edge blu securely in place at the optimum
viewing angle.

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.



| |

!

I

|
l.

I
()

HI181 magnetic —
stirrer and beaker h J
notincluded.

40 0 U5 88 8 bLHH [

Bluetooth® footprint inch thick 0z. weight hours battery inch display USB ports
Smart (12.7 mm) (250q) life (14 cm)
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edge blu additional features

» Resolution selectable from * CALCheck™ Indicators: + (Calibration expiration warning
0.01and 0.001 pH + Probe condition . Basic mode
» Range -2.000t016.000 pH EEZSEEZ?:;TE You can use edge®blu Basic Mode—ideal
for routine measurements by displaying
+ Accuracy £0.002 pH for 0.001 pH * Ceanelectrode asimplified screen and features
resolution; £0.01 for 0.01 resolution . GLPdata
. Records date, time, offset, s| g " otandbymode
- Datalogging ecords date, time, offset, slope, an .

HALQO® can be switched between

buffers used during calibration
standby and measurement mode

Manual log-on-demand

Manual log-on-stability + Five-point calibration by edge blu. When measurement
Interval logging * Achoice of seven pre-programmed is resumed, HALO is automatically
. Temperature resdout (C o) buffers plus two custom buffers recogni.zed.'Standby modeisizljeal
» (Calibration tag onscreen for applications such as aquariums
* Automatic Temperature - |dentifies buffers used for when only periodic measurements
Compensation (ATC) current calibration are needed in the same sample.

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.
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HI11102 HALO pH electrode with
Bluetooth® Smart technology

edge blu® is supplied with the HI11102 HALO® professional pH probe with Bluetooth® Smart
technology (Bluetooth 4.0). This probe is compatible with the edge blu and the Hanna Lab App®.

The HI11102 HALO pH electrode is a glass body, gel filled, double junction pH electrode that
has an indicating probe made with general purpose glass. The glass body is resistant to
many chemicals and easy to clean. Being gel filled reduces maintenance since there are no
fill solutions to add. The double junction design is suitable for a variety of solutions that can
contain substances such as heavy metals or Tris buffer that will cause the silver chloride (AgCl)
found in asingle junction probe to precipitate and clog the junction.

» (alibrationis stored
HI11102 HALO stores calibration
information; no additional calibration
is needed when switching to
another edge blu oriPad

» Gelfilled glass pH electrode

» Double junction reference design

Il * Integrated temperature sensor
| - Ensures calibration and measurement
| isautomatically temperature

compensated, thus eliminating error * Battery condition
J + The measurement screen of the

* Wide pH (0to 12) and temperature edge bluand Hanna Lab App displays
(-5to80°C)range the name, battery life and condition
of the HI11102 HALO probe

» Cleartheclutter
Datais wirelessly transmitted to
the edge blu or compatible smart
i phone or tablet running the Hanna
Lab App via Bluetooth® Smart
w technology?. HI11102 HALO provides
up to 500 hours of battery life

Hanna Lab App /DH\

pH Meter Application for use with HALO

The Hanna Lab App turns compatible smart phone or tablet into a full-
featured pH meter when used with a HALO pH probe via Bluetooth®
Smart technology. Functions include calibration, measurement, data
logging, graphing, and data sharing. Measurement and logging of pH
and temperature at one second intervals start as soon as the probe is
connected. Measurements can be displayed alone on the display, with
tabulated data or as a graph. The graph can be panned and zoomed
with pinch-to-zoom technology for enhanced viewing.
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» Connects via Bluetooth® 4.0 * FullGLP * Fourways to save and share data:

» (alibration reminder

* Real-time data
Displays updated pH and temperature
updated every second

* Measurementalarms
Alerts users if the measurement
threshold is exceeded

» BasicGLP
Displays date and time of current
calibration along with probe
offsetand average slope

B
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Displays date and time of current
calibration, probe offset, and
average slope along with calibrated
buffers, mV values, temperature
and slopes between each buffer

Fluid, dynamic graphing
Measurement can be displayed
with tabulated data oras agraph

One button sample tagging

Data-logging with custom annotations
Datais automatically saved every hour
Saved log files may be annotated with
measurement specificinformation

All data since last auto save
Annotations only

All data within a timed interval
Annotations within a timed interval

» Share dataviaemailin CSV format

» Help and tutorials

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.

1HALO electrodes can only be used with one compatible device at a time.



Specifications edge®blu*
Range® -2.00t016.00 pH; -2.000 t0 16.000 pH!
Resolution 0.01 pH; 0.001 pH*
Accuracy (@25°C/77°F) +0.01 pH; £0.002 pHf
Basic mode: Automatic, up to 3 points calibration 5 standard buffer
pH Calibration Standard mode: Automatic up to 5 points calibration 7 standard buffers (1.68t, 4.01 or 3.00, 6.86, 7.01, 9.18,10.01,
12.45+)and 2 custom bufferst
zemperaturle B automatic, -5.0t0 100.0°C(23.0 to 212.0°F) (using integral temperature sensor)
ompensation
Electrode Diagnostics standard mode: probe condition, response time, and out of calibration range
Range +1000 mV
mV pH Resolution 01mVv
Accuracy (@25°C/77°F) +0.2mV
Range® -20.0t0120.0°C; -4.0 to 248.0°F
Temperature Resolution 0.1°C;0.1°F
Accuracy +0.5°C; £0.9°F
Probe HI11102 HALO® glass body pH electrode with Bluetooth® Smart technology
Logging up to 10001 (409 for basic que) records organized in: manual log-on-demand (max. 200 logs), manual log-on-stability
(max. 200 logs), interval logging! (max. 600 samples; 100 lots)
Additional Connectivity 1USB port for storage; 1 micro USB port for charging and PC connectivity

Specifications

Environment

0to50°C(321t0122°F); RH max 95% non-condensing

Power Supply 5VDCadapter (included)
Dimensions 202x140x12mm (7.9"x5.5"x0.5")
Weight 2509 (8.820z)

Ordering
Information

HI12202-01 (115V) and HI2202-02 (230V) edge blu includes: HI11102 HALO pH electrode with Bluetooth® Smart technology, pH 4 buffer solution
sachets (4), pH 7 buffer solution sachets (2), pH 10 buffer solution sachets (2), electrode cleaning solution sachets (2), battery for HALO, benchtop
docking station with electrode holder, wall-mount cradle, USB cable, 5 VDC power adapter, quality certificates and instruction manual.

HALO Specifications

HI11102 HALO (included)

HannaLab App Specifications*

Reference double, Ag/AgCl -2.000t016.000 pH
Junction ceramic Range’ +800mV
-20.0t0120.0°C(-4.0 to 248.0°F)
Electrolyte gel
0.00t012.00 pH 0.1;0.01;0.001 pH
Range +420 mV Resolution 1;01mV
0.1°C (0.1°F)
Bulb Shape spheric
Outer Diameter (glass) 12 mm (glass) Accuracy +0.005pH
ol +0.3mV
Overall Length 183 mm (@25°C/77°F) +0.5°C (£1.0°F)

Solution Temperature

-5.0t080.0°C(23.0t0 176.0°F)

Calibration Points up to five-point calibration with seven standard buffers

(1.68,3.00 0r 4.01, 6.86, 7.01, 9.18, 10.01, 12.45 pH)

Temperature

automatic from -5.0 t0 100.0°C; 23.0 to 212.0°F

Body Material glass
) 0.0t050.0°C(32.0t0 122.0°F), electronic module is
Environment
not waterproof
Temperature Sensor integrated

Compensation®

Connection

Bluetooth® Smart (Bluetooth® 4.0), 10 m (33') range

Compatibility/System  see www.hannainst.com for latest compatibility

Battery Type/ Life

CR2032 3V lithiumion / approximately 500 hours

Requirements requirements

Download #  Download on the
Information ' App Store

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries. App Store is a service mark of Apple Inc.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.

2 Limits will be reduced to actual probe/sensor limits.
*HALO required for measurement use.

t Standard mode only

pH solutions begin on page 2.142
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HALM

Wireless pH Meters

Take lab grade measurements
using a smart phone or tablet.

HALO is the world's first professional pH probe with
Bluetooth® Smart technology (Bluetooth® 4.0). This
technology is energy efficient, allowing for low power
consumption to maximize the life of the replaceable
battery used in the pH electrode. HALO pH probes can
be used virtually anywhere: in the field, laboratory,
or classroom. Their versatility and ease of use will
revolutionize the way pH is measured.

The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.



One Press Connect

Connect to the Hanna Lab App at the
press of a button via Bluetooth® wireless
technology (10 mrange (33')). Visible from
adistance, the LED halo light indicates
the probeis active and transmitting.

One Button Sample Tagging

Pressing the button on the HALO® pH probe
orthe probeiconintheHannalLabAppwill tag
sample data for easy reference.

Easy to Replace Battery

The HALO's CR2032 lithiumion
battery is easily replaced and lasts
for approximately 500 hours.

The Bluetooth® word mark and logos are registered trademarks owned by
Bluetooth SIG, Inc.
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HI11312

HALY

Ideal for lab applications

HI11312 HALO is an innovative, pH electrode with Bluetooth® Smart
technology that allows the use of a compatible Apple or Android smart
device to be used as a pH meter. The electrode is a general purpose,
glass body pH electrode ideal for routine laboratory measurement.

Compatible with:

i0S

Android™
edge®blu

» CGlassbody
Non-porous surface that withstands harsh chemicals

» Doublejunction
Silver free outer reference that is compatible with most samples

* Built-in temperature sensor
High accuracy temperature compensated measurements

» Refillable
Allows the filling of the reference cell
with electrolyte fill solution

Glass Body

The glass body of the HI11312 isresistant to many harsh chemicals and
is easy to clean making it ideal for general laboratory use.

Double Junction

HI11312 is a double junction pH electrode in which the Ag/AgCl
necessary for the reference cell is located behind an inner ceramic
junction. The gel electrolyte between the inner and outer junction is
silver free. This is important to prevent the precipitation of silver by
Tris buffer, metals, and sulfides that would clog the junction leading to
erratic readings.

Built-in Temperature Sensor

HI11312 has a thermistor temperature sensor built into the tip of
the pH electrode. A thermistor based temperature sensor provides
for a high accuracy temperature reading while being in the tip of the
electrode allows for a rapid determination of the temperature as it
impacts the effect on the glass membrane potential.

Refillable

HI11312 is a refillable pH electrode. Fill solution from the inside will
diffuse through the ceramicjunctionasitis used and stored in storage
solution. Electrolytefill solution should be added to the probe when the
leveldrops more than1cm (1/2") from thefillhole in order to maintaina
good flow rate sustained by having adequate head pressure.
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35mm

40 mm

195mm

120 mm

HALO Specifications

HI11312

Measurement Range

0.00t013.00 pH

Reference Cell Type

double, Ag/AgCl

Junction Type

ceramic

Electrolyte 3.5MKCl (refillable)
Body Material glass

Tip/Shape spheric

Temperature OperatingRange -5to80°C(23to176°F)
Body Length/Overall Length 120mm/195mm
Temperature Sensor integrated

Outer Diameter 12 mm (glass)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithiumion / approximately 500 hours

Environment

0to50°C(23to122°F); electronic module is not
waterproof

Ordering
Information

HI11312 (HALO) is supplied with storage solution,
cleaning solution, pH 7.01 buffer solution, pH

4.01 buffer solution, fill solution, battery, quality
certificate and instruction sheet.

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.

pH solutions begin on page 2.142
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HALO Specifications HI11102
Measurement Range 0.00t012.00 pH

Reference Cell Type

double, Ag/AgCl

Junction Type ceramic

Electrolyte gel

Body Material glass

Tip/Shape spheric

Temperature OperatingRange  -5t080°C (23 to 176°F)
Body Length/Overall Length 120mm /183 mm
Temperature Sensor integrated

Outer Diameter

12 mm (glass)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithiumion / approximately 500 hours

Environment

01t050°C (23 to 122°F); electronic module is not
waterproof

Ordering
Information

HI11102 (HALO) is supplied with storage solution,
cleaning solution, pH 7.01 buffer solution, pH 4.01

buffer solution, battery, quality certificate and
instruction sheet.

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.

pH solutions begin on page 2.142

HI11102

HALO

Ideal for lab applications

HI11102 HALO is an innovative, pH electrode with Bluetooth® Smart
technology that allows the use of a compatible Apple or Android smart
device to be used as a pH meter. This general purpose, glass body pH
electrodeisideal for users that would preferalaboratory pHelectrode
without the refill solution maintenance.

Compatible with:

i0S
Android™
edge®blu

» (Classbody
Non-porous surface that withstands harsh chemicals

» Doublejunction
Silver free outer reference that is compatible with most samples

 Built-in temperature sensor
High accuracy temperature compensated measurements

* Gel-filled reference
Maintenance free with no fill solutions required

Glass Body

The glass body of the HI11102 is ideal for laboratory use and for users
that prefer to have a traditional laboratory pH electrode without
having to maintain the proper fill solution level. The glass is resistant
to many harsh chemicals and is easy to clean.

Double Junction

HI11102 is a double junction pH electrode in which the Ag/AgCl
necessary for the reference cell is located behind an inner ceramic
junction. The gel electrolyte between the inner and outer junction is
silver free. This is important to prevent the precipitation of silver by
Tris buffer, metals, and sulfides that would clog the junction leading to
erratic readings.

Built-in Temperature Sensor

HI11102 has a thermistor temperature sensor built into the tip of
the pH electrode. A thermistor based temperature sensor provides
for a high accuracy temperature reading while being in the tip of the
electrode allows for a rapid determination of the temperature as it
impacts the effect on the glass membrane potential.

Maintenance Free Gel-filled Reference

HI11102 contains a silver free gel in the outer reference cell. There is
no fill solution to replenish as the probe is used. Other than routine
calibration and cleaning, this probe is maintenance free.

HANNN
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HI13302

HAL)

Ideal for test tube applications

HI13302 HALO is an innovative, application specific, pH electrode with
Bluetooth® Smart technology that allows the use of a compatible
Apple or Android smart device to be used as a pH meter. This electrode
is designed for taking pH measurements in test tubes that are used
by university, pharmaceutical, biotechnology, and food laboratories
customers.

Compatible with:

[0

Android™
edge®blu

* Small diameter bulb and body
5 mm diameter bulb fits easily into test tubes.

* Built-in temperature sensor
Provides accurate temperature compensated pH measurements

» Openjunction
Permits a predictable flow rate of
reference electrolyte for stability

+ Gel-filled reference
Maintenance free with no fill solutions required

Small 5 mm Diameter Bulb and Body

HI13302 has a small pH-sensing bulb that is only 5 mm in diameter
by 80 mm in length. The small diameter of the probe allows for pH
measurements in test tubes, vials, and other small containers.

Built-in Temperature Sensor

HI13302 has a thermistor temperature sensor built into the tip of the
pH electrode. A thermistor based temperature sensor provides for
a high accuracy temperature while being in the tip of the electrode
allows for a rapid temperature compensated measurement.

Open Junction Design

The reference half-cell has an open junction design in order to
accommodate the 5 mm micro bulb and shaft. The open junction
design is resistant to clogging from suspended solids and proteins
found in biological samples. Any clogging that occurs will impede the
measurementcircuitbetween theindicatingelectrodeandtheinternal
reference resulting in slower response time and erratic readings.

Maintenance Free Gel-filled Reference

The open junction design consists of a solid gel (Viscolene) interface
between the sample and internal ceramic reference junction. Other
than routine calibration and cleaning, this probe is maintenance free.
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35mm
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183 mm

120 mm

HALO Specifications

Sem

HI13302

Measurement Range

0.00t012.00pH

Reference Cell Type

double, Ag/AgCl

Junction Type

openjunction

Electrolyte Viscolene
Body Material glass
Tip/Shape spheric

Temperature Operating Range

-5t050°C (23 t0 122°F)

Body Length/Overall Length 120mm /183 mm
Temperature Sensor integrated
Outer Diameter 5mm (glass)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithiumion / approximately 500 hours

Environment

0t050°C (23 to 122°F); electronic module is not
waterproof

Ordering
Information

HI13302 (HALO) is supplied with storage solution,
cleaning solution, pH 7.01 buffer solution, pH 4.01
buffer solution, battery, quality certificate and
instruction sheet.

pH solutions begin on page 2.142
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28 mm

183 mm

120 mm

HALO Specifications

HI10832

Measurement Range

0.00t013.00pH

Reference Cell Type

double, Ag/AgCl

Junction Type open

Electrolyte Viscolene

Body Material glass

Tip/Shape spheric

Temperature OperatingRange  0to50°C (32 to 122°F)
Body Length/Overall Length 120 mm /183 mm
Temperature Sensor none

Outer Diameter 3mm (glass)

HI10832

N i0S
Android™
edge®blu
lab applications

HI10832 HALO is an innovative, application specific, pH electrode with
Bluetooth® Smart technology that allows the use of a compatible
Apple or Android smart device to be used as a pH meter. This pH
electrode allows for the wireless measurement of very small sample
sizes for laboratory customers in university, pharmaceutical, and
biotechnology research.

Compatible with:

* Microbulbtip
The 3 mm diameter bulb can measure the
pHin samples as small as 100 pL.

+ Openjunction design
Resists clogging and provides for fast response time

» Gel-filled reference
Maintenance free with no fill solutions required

Micro Bulb Tip

HI10832 has an extremely small pH-sensing bulb that is only 3 mm in
diameter. The small diameter of the probe allows for the measurement
of pH in 96 well plates, test tubes and vials. The HI10832 is ideal for
use with expensive samples that offer little volume to work with.

Open Junction Design

The reference half-cell has an open junction design in order to
accommodate the 3 mm micro bulb and shaft. The open junction
design is resistant to clogging from suspended solids and proteins
found in biological samples. Any clogging that occurs will impede
the measurement circuit between the indicating electrode and the
internal reference resulting in slower response time and erratic
readings.

Maintenance Free Gel-filled Reference

The open junction design consists of a solid gel (viscolene) interface
between the sample and internal ceramic reference junction. Other
than routine calibration and cleaning, this probe is maintenance free.

Connector Type Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life CR2032 3V lithiumion / approximately 500 hours

0t050°C (23 to 122°F); electronic module is not

Environment
waterproof

HI10832 (HALO) is supplied with storage solution,
Ordering cleaning solution, pH 7.01 buffer solution, pH 4.01
Information buffer solution, battery, quality certificate and
instruction sheet.

HANNN
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HI12302

HAL™)

Ideal for field applications

HI12302 HALQO is an innovative, pH electrode with Bluetooth® Smart
technology that allows the use of a compatible Apple or Android smart
device to be used as a pH meter. HI12302 is a general purpose, PEI
plastic body pH electrode for routine measurements in the field, lab
orathome.

Compatible with:

[0

Android™
edge®blu

* PElplastic body
Durable, chemically resistant plastic

» Double Junction
Silver free outer reference that is compatible with most samples

* Built-in temperature sensor
High accuracy temperature compensated measurements

» Gel-filled reference
Maintenance free with no fill solutions required

PEI Plastic Body

The body of the HI12302 is composed of polyetherimide (PEI)
resin. PEl is a high quality plastic that is chemically resistant to
many aggressive chemicals making it ideal for a wide range of
applications. The PEl body excels in field measurements due to
its durability. The shield around the spherical glass tip also helps
to minimize breakage due to accidental bumping or dropping of
the electrode.

Double Junction

HI12302 is a double junction pH electrode in which the Ag/AgCl
necessary for the reference cell is located behind an inner ceramic
junction. The electrolyte between the inner and outer junction is
silver free. This is important to prevent the precipitation of silver by
Tris buffer, metals, and sulfides that would clog the junction leading to
erratic readings.

Built-in Temperature Sensor

Athermistor temperature sensor built into the tip of the pH electrode.
A thermistor based temperature sensor provides for a high accuracy
temperature reading while beingin the tip of the electrode allows fora
rapid determination of the temperature as itimpacts the effect on the
glass membrane potential.

Maintenance Free Gel-filled Reference

HI12302 contains a silver free gel in the outer reference cell. There is
no fill solution to replenish as the probe is used. Other than routine
calibration and cleaning, this probe is maintenance free.
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35mm

28 mm

165mm

100 mm

HALO Specifications

HI12302

Measurement Range

0.00t012.00pH

Reference Cell Type

double, Ag/AgCl

Junction Type ceramic
Electrolyte gel
Body Material PEI
Tip/Shape dome

Temperature Operating Range

-5t070°C(23t0 158°F)

Body Length/Overall Length

100 mm/165mm

Temperature Sensor

integrated

Outer Diameter

12 mm (plastic)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithiumion / approximately 500 hours

Environment

0t050°C (23 to 122°F); electronic module is not
waterproof

Ordering
Information

HI12302 (HALO) is supplied with storage solution,
cleaning solution, pH 7.01 buffer solution, pH 4.01
buffer solution, battery, quality certificate and
instruction sheet.

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.

pH solutions begin on page 2.142
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HALO Specifications

PN

FC2022

Measurement Range

0.00t012.00pH

Reference Cell Type

double, Ag/AgCl

Junction Type open

Electrolyte Viscolene

Body Material PVDF

Tip/Shape conic

Temperature OperatingRange  0to60°C (32 to 140°F)
Body Length/Overall Length 70mm/134 mm
Temperature Sensor integrated

Outer Diameter

12 mm to 8 mm taper (plastic)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithiumion / approximately 500 hours

Environment

0t050°C (23 to 122°F); electronic module is not
waterproof

Ordering
Information

FC2022 (HALO) is supplied with storage solution,
cleaning solution, pH 7.01 buffer solution, pH 4.01
buffer solution, battery, quality certificate and
instruction sheet.

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.

pH solutions begin on page 2.142

FC2022

HAL

Ideal for food applications

The FC2022 HALO is an innovative, application specific pH electrode
with Bluetooth® Smart technology designed for food processing
companies that need to monitor the pH of their product for quality and
compliance.

Compatible with:

i0S
Android™
edge®blu

» Conic bulb
Easy penetration into soft solids and semi-solids

* Low temperature glass
Fast and accurate measurement of refrigerated products

» Openjunction
Resists clogging and provides fast response time

» Gel-filled reference
Maintenance free with no fill solutions required

 Built-in temperature sensor
High accuracy temperature compensated measurements

Conic Bulb

The conical shaped tip design allows for the easy penetration of the
sensorinto softsolids and semi-solids such as cheeses, yogurt, meats,
and sauces. It doesn't trap foods and is very easy to wipe clean.

Low Temperature Glass

The glass tip is made with Low Temperature (LT) glass formulation
that has a lower resistance than standard glass types used
with ordinary pH electrodes. This is beneficial since many
food products are stored at low temperatures. FC2022 HALO
is suitable to be used for measurements between O to 10°C
(32 to 50°F).

Open Junction Design

The open junction design consists of a solid gel (viscolene) interface
between the sample and internal reference. This interface not
only prevents silver from entering the sample, but also makes it
impermeable to clogging from food products, maintaining a fast
response and stable reading.

Maintenance Free Gel-filled Reference

Because the internal reference is gel, there is no fill solution to
replenish as the probe is used. Other than routine calibration and
cleaning, this a maintenance free probe.

Built-in Temperature Sensor

The thermistor temperature sensor built into the tip of the pH
electrode. A thermistor based temperature sensor provides for a high
accuracy temperature while being in the tip of the electrode allows for
arapid temperature compensated measurement.

HANNN
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HALO

2.22
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The Importance of pH in Wine Making

The pH of wine is important to determine because it will affect the quality of the final product in terms of
taste, color, oxidation, chemical stability and other factors. Generally in winemaking, the higher the pH reading,
the lower amount of acidity in the wine. Three important factors in determining the pH of wine include the
ratio of malic acid to tartaric acid, the amount of potassium, and the total amount of acid present.

Most wines optimally have a pH between 2.9 and 4.0, with values differing based on the type of wine. Values above pH 4.0
indicate that the wine may spoil quickly and be chemically unstable. Lower pH values allow the wine to stay fresher for alonger
period and retain its original color and flavor. High pH wine is more likely to breed bacteria and become unsuitable to drink. For
finished white wines, the ideal pH is between pH 3.00 and pH 3.30, while the final pH for red wine is ideally between pH 3.40
and pH 3.50. The optimal pH before the fermentation process is between pH 2.9 and pH 4.0. The pH of wine therefore not only
affects the color of wine, but also the oxidation, yeast fermentation, protein stability and bacteria growth and fermentation.
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HALO Specifications

HI10482

Measurement Range

0.00t012.00pH

Reference Cell Type

double, Ag/AgCl

Junction Type

movable open junction

Electrolyte 3.5MKCl (refillable)
Body Material glass

Tip/Shape dome

Temperature OperatingRange  0to80°C(32to 176°F)
Body Length/Overall Length 120mm /195 mm
Temperature Sensor integrated

Outer Diameter

12 mm (glass)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithiumion / approximately 500 hours

Environment

0t050°C (23 to 122°F); electronic module is not
waterproof

Ordering
Information

HI10482 (HALO) is supplied with storage solution,

cleaning solution, pH 7.01 buffer solution, pH
3.00 buffer solution, fill solution, battery, quality
certificate and instruction sheet.

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc.

pH solutions begin on page 2.142

HI10482

HALY

Ideal for wine, must and juice

HI10482 HALO is an innovative, application specific pH electrode
designed for the winemaker that needs to monitor the pH of wine,
grape juice, and must.

Compatible with:

i0S
Android™
edge®blu

» (Clogging prevention system (CPS) technology
Anti-clogging PE sleeve that maintains stability and fast response

» Refillable
Allows thefilling of the reference cell with electrolyte fill solution

* Built-in temperature sensor
High accuracy temperature compensated measurements

» Customized calibration buffervalue
Calibration to pH 3.00 to bracket the expected reading in wine

Clogging Prevention System (CPS) Technology

CPS technology is an innovation for the improvement of pH
measurements in wine juice and must samples that have high solids
content. Conventional pH electrodes use ceramic junctions that can
clog quickly from solids found in juice and must. When the junction is
clogged, the electrode does not function properly and erratic readings
can result. CPS technology utilizes a ground glass junction coupled
with a movable PE sleeve to prevent clogging. The ground glass allows
proper flow of the liquid, while the PE sleeve repels solids. As a result,
pH electrodes with CPS technology take up to 20 times longer to be
fouled as compared to conventional electrodes. When the electrode
becomes fouled the PE sleeve can be moved to clean the ground glass
surface rejuvenating the junction and extending probe life.

Refillable

HI1048¢2 is a refillable double junction pH electrode. Fill solution from
inside the probe will diffuse through the ground glass junction while
it is in use and when it is stored in storage solution. Electrolyte fill
solution should be added to the probe when the level drops more
than1cm (1/2") from the fill hole in order to maintain a good flow rate
sustained by having adequate head pressure.

Built-in Temperature Sensor

HI10482 has a built-in thermistor temperature sensor that is in the
tip of the pH electrode. A thermistor temperature sensor provides a
high accuracy temperature reading and should be as close as possible
to the indicating pH electrode in order to compensate for the effect
that temperature has on the membrane potential. Having a built
in temperature sensor is important in wine since the measured pH
values are more than 3 pH units away from the isopotential point. The
further away from the isopotential point the greater the influence
that temperature has on the observed reading.

Customized Calibration Buffer Value

The average pH of wine influences the choice of calibration buffers
that should be used. Generally, most wines have a finished pH between
3 and 4. To ensure a high accuracy measurement, the HI10482 will
promptforpH3.00 bufferinplace of pH 4.01. This allows the calibration
to bracket the expected value to be measured.

HANNN
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pH in Beer

In the brewing process, the enzymes required to convert the starch into sugar are pH-sensitive with an optimal pH range between 5.2 pH
and 5.6 pH. Different compounds are used to adjust the pH including phosphoric acid, lactic acid, and gypsum.

Wort clarity and break formation are also affected by pH. Protein coagulation occurs during wort boiling, where the optimum pH is around
4.9, even though a common boil pH is 5.2. A pH that is too high will not only inhibit coagulation but also promote browning due to the
interaction of amino acids and reducing sugars.

Hop utilization during the wort boil is also affected by pH. As pH increases, the solubility of hop resins increases. Unfortunately for hop
lovers, a high pH also increases the release of tannins resulting in a harsher taste. Higher pH also favors elevated microbial activity.

As a living catalyst, yeast maintains a pH around 6.5 within its cells; however, the preference is to inhabit a more acidic environment.

During the fermentation stage, the pH should be lower to accommodate the yeast and also to ensure microbial stability and consistent
flavoring of the beer; an optimal pH range during fermentation is between pH 4.1 and 4.3.

)

#

nst




35mm

28 mm

183 mm

120 mm

HALO Specifications

@127 mm k

FC2142

Measurement Range

0.00t013.00pH

Reference Cell Type

double, Ag/AgCl

Junction Type cloth

Electrolyte gel

Body Material titanium

Tip/Shape spheric

Temperature OperatingRange  0to80°C(32to 176°F)
Body Length/Overall Length 120mm/183mm
Temperature Sensor integrated

Outer Diameter

12.7 mm (titanium)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithiumion / approximately 500 hours

Environment

0t050°C (23 to 122°F); electronic module is not
waterproof

Ordering
Information

FC2142 (HALO) is supplied with storage solution,
cleaning solution, pH 7.01 buffer solution, pH 4.01
buffer solution, battery, quality certificate and
instruction sheet.

pH solutions begin on page 2.142

FC2142

HALO

Ideal for brewers

FC2142 HALO is an innovative, application specific pH electrode
designed for brewers to help monitor the pH of mash and wort.

Compatible with:

i0S
Android™
edge®blu

» High temperature glass
Extends probe life when used with samples
at elevated temperatures

» Extractable cloth junction
Quickly renew the junction toincrease
stability and extend probe life

 Built-in temperature sensor
High accuracy temperature compensated measurements

» Titanium body
Provides protection even at high temperatures
as well as stability of measurement

High Temperature Glass

Standard pHglassdeterioratesfasterwhenusedathightemperatures.
FC2142 uses a special high temperature (HT) formulation glass that is
suitable for measuring pH samples, such as with wort or mash, up to
80°C (176°F).

Extractable Cloth

Junction
The advantage of the cloth
junction is that it can be

extracted from the probe
exposing a fresh surface. This
is very important since one
of the major contributors to
unstable measurements is a
clogged junction. This is likely
to occur when measuring the - J
pH of mash that has a high

solids content. Pulling out a

small portion of the junction exposes a clean, unclogged portion that
increases response time and extends the life of the pH electrode.

Built-in Temperature Sensor

FC2142 has a thermistor temperature sensor built into the tip of the
pH electrode to provide highly accurate temperature readings and
temperature compensated pH measurements.

Titanium Body

A pH measurement is a high impedance measurement, and as such
is susceptible to interference from electrical noise and humidity.
To overcome these issues a titanium body serves as a matching
pin. A matching pin is a differential measurement technigue used to
eliminate electrical noise in the measurement system. The titanium
body, being made of metal, is virtually unbreakable and offers
additional protection from accidental breakage.

HANNN
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HI12922

HALY

Ideal for direct soil applications

The HI12922 HALO is an innovative, application specific pH electrode
with Bluetooth® Smart technology that allows the use of a compatible
Apple or Android smart device to be used as a pH meter. This electrode
is designed for agricultural, hydroponics and greenhouse growers that
need to monitor the pH of soil and soiless media in order to optimize
plantgrowth.

Compatible with:

i0S

Android™
edge®blu

» Conic bulb
Easy penetration into soft solids and semi-solids

» Triple ceramic junction
High flow rate for fast and stable response
in slightly hydrated media

« Refillable
Allows the filling of the reference cell
with electrolyte fill solution

* Built-in temperature sensor
High accuracy temperature compensated measurements

Conic Bulb

The conical shaped tip design allows for the easy penetration of the
sensor into soft solids and semi-solids such as soil and soiless media.
Soiless mediaincludes hydroponics growing media including rockwool,
coconut coir, and perlite.

Triple Ceramic Junction

The refillable HI12922 has three ceramic junctionsin the reference cell.
All pH electrodes have a reference junction that provides continuity
between the internal reference wire and the sample. Utilizing a triple
ceramic junction design allows for a higher flow rate of fill solution
which helps provide for a fast and stable response in damp soil and
soiless media.

Refillable

HI1292¢2 is a refillable pH electrode. Fill solution from the inside will
diffuse through the ceramic junctions as it is used and while stored
in storage solution. Electrolyte fill solution should be added to the
probe when the level drops more than 1 cm (1/2") from the fill hole in
order to maintain a good flow rate sustained by having adequate head
pressure (optional).

Built-in Temperature Sensor

The HI12922 has a thermistor temperature sensor built into the tip
of the pH electrode. A thermistor based temperature sensor provides
for a high accuracy temperature while being in the tip of the electrode
allows for a rapid temperature compensated measurement.

Includes soil auger

B
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HALO Specifications

L

HI12922

@12 mm

Measurement Range

0.00t012.00pH

Reference Cell Type

double, Ag/AgCl

Junction Type

triple ceramic

Electrolyte 3.5MKCl (refillable)
Body Material glass

Tip/Shape conic

Temperature OperatingRange -5to70°C(23to 158°F)
Body Length/Overall Length 120mm/195mm
Temperature Sensor integrated

Outer Diameter

12 mm (glass)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithium ion / approximately 500 hours

Environment

0t050°C (23 to 122°F); electronic module is not
waterproof

Ordering
Information

HI12922 (HALO) is supplied with soil auger,
storage solution, cleaning solution, pH 7.01 buffer
solution, pH 4.01 buffer solution, fill solution,
battery, quality certificate and instruction sheet.

pH solutions begin on page 2.142
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29 mm
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50 mm

HALO Specifications

HI14142

Measurement Range

0.00t012.00pH

Reference Cell Type

double, Ag/AgCl

Junction Type open

Electrolyte Viscolene

Body Material glass

Tip/Shape flat

Temperature OperatingRange  0to50°C (32 to 122°F)
Body Length/Overall Length 50mm/114 mm
Temperature Sensor integrated

Outer Diameter

12 mm (glass)

Connector Type

Bluetooth Smart (Bluetooth 4.0), 10 m (33') range

Battery Type/Life

CR2032 3V lithiumion / approximately 500 hours

Environment

0t050°C (23 to 122°F); electronic module is not
waterproof

Ordering
Information

HI14142 (HALO) is supplied with storage solution,

cleaning solution, pH 7.01 buffer solution, pH 4.01
buffer solution, battery, quality certificate and
instruction sheet.

pH solutions begin on page 2.142

HI14142

HAL

Ideal for flat surfaces

The HI14142 HALO is an innovative pH electrode with Bluetooth®
Smart technology designed for flat surfaces.

Compatible with:

i0S
Android™
edge®blu

» Flatbulb
Measure pH on flat surfaces or small volume samples

» Low temperature glass
Fastand accurate measurement at lower temperatures

* Openjunction
Resists clogging and provides fast response time

« Gel-filled reference
Maintenance free with no fill solutions required

 Built-in temperature sensor
High accuracy temperature compensated measurements

Flat Tip Bulb

The flat shaped tip design allows for easy measurement on surfaces or
samples with a small volume.

Low Temperature Glass

The glass tip is made with Low Temperature (LT) glass formulation
that has a lower resistance than standard glass types used with
ordinary pH electrodes.

Open Junction Design

The open junction design consists of a solid gel (viscolene) interface
between the sample and internal reference. This interface not
only prevents silver from entering the sample, but also makes it
impermeable to clogging from food products, maintaining a fast
response and stable reading.

Maintenance Free Gel-filled Reference

Because the internal reference is gel, there is no fill solution to
replenish as the probe is used. Other than routine calibration and
cleaning, this a maintenance free probe.

Built-in Temperature Sensor

The thermistor temperature sensor built into the tip of the pH
electrode. A thermistor based temperature sensor provides for a high
accuracy temperature while beingin the tip of the electrode allows for
arapid temperature compensated measurement.

HANNN
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Stable

552 ™
236 °C ATC

Hanna Lab App

Available oniOS and Android

The first app that turns a
smart phone or tablet into a
full-featured pH meter.

The Hanna Lab App turns a compatible smart phone or
tablet into a full-featured pH meter when used with
HALO®. Functionsinclude calibration, measurement, data
logging, graphing, and data sharing. Measurement and
logging of pH and temperature at one second intervals
start as soon as the probe is connected. Measurements
can be displayed alone, with tabulated data or as a graph.
The graph can be panned and zoomed with pinch-to-
zoom technology.

Hanna Lab App

NN
en"s | WWW.hannainSt.Com Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries. App Store is a service mark of Apple Inc.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. Android, Google Play and the Google Play logo are trademarks of Google Inc.




Views

Real-time Data

Displays updated pH and
temperature every second

20 *

28 -1 °C ATC
Just the Essentials
Basic  view  provides  measurement
information in a clean, straightforward

manner.

All Information on Display

Table view is able to display measurement,
time and date, annotations, and alarm status
in a continuously updated table.

Fluid, Dynamic Graphing

Graph  view  provides  measurement
information linearly. Graph axes may be
expanded using pinch-to-zoom technology
forenhanced viewing

HANNN
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Hanna Lab App

Data Logging

OBk

Data-logging Export Data Custom Annotations
Datais automatically saved every hour. There  Share data via email in PDF or CSV format. Saved data points may be annotated with
are four ways to save and share data: All data measurement specific information.

since last auto save, Annotations only, All
datawithin a timed interval, and Annotations
within a timed interval.

AN
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GLP (Good Laboratory Practice)

Calibration

Additional Features

- 7529 "
19.8 ore

Basic GLP

Displays date and time of current calibration
along with probe offset and average slope.
For tablet displays, basic GLP can be also
displayed in table and graph views.

Clear and Concise Calibration
Screens

The Hanna Lab App allows for calibration
of up to five points. The buffer value is
automatically detected and temperature
corrected to 25.0°Cduring calibration.

LT

Measurement Alerts

Readings that exceed user-defined alarm
thresholds are highlighted in yellow on
the measurement screen, graph, and
table. Readings that exceed the probe
specifications are highlighted in red.

e -

Full GLP

Displays date and time of current calibration,
probe offset, and average slope along with
calibrated buffers, mV values, temperature
and slopes between each buffer. For tablet
displays, full GLP can be also displayed in
table and graph views.

HannaLab App Specifications*

B b

Calibration Reminder

Alerts users when HALO needs calibration.

-2.000t016.000 pH;

Range** +800mV;

-20.0t0120.0°C(-4.0to 248.0°F)

0.1;0.01;0.001 pH;

1,0.1mv:
0.1°C(0.1°F)

Resolution

+0.005 pH;

Accuracy (@25°C/77°F) +0.3mV;

+0,5°C (+1.0°F)

Calibration Points

up to five-point calibration with seven standard buffers

(1.68,3.00 (HI10482 only) or 4.01, 6.86, 7.01,9.18,10.01, 12.45 pH)

Temperature Compensation**

automatic from -5.0 t0 100.0°C-23.0to 212.0 °F

Compatibility/System Requirements

see www.hannainst.com for latest compatibility requirements

Download Information

# Download on the
¢ App Store

ogle Play

Apple, the Apple logo, iPhone and iPad are trademarks of Apple Inc., registered in the U.S. and other countries. App Store is a service mark of Apple Inc.
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, Inc. Android, Google Play and the Google Play logo are trademarks of Google Inc.

TR

Settings

Tapthe geariconinthetopright corner of the
measurement screen to access the Settings
menu.

Fibais
(Lo

Help and Tutorials:

The Hanna Lab App also features demo probe
mode, general app information, general
HALO information, pH tutorial, maintenance
tutorial, and contact information.

HANNN
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edge

pH e+ EC+ DO

The world's most innovative pH, ECand DO meter

edge’s groundbreaking design is the culmination of Hanna's vision, design capabilities, integrated production and world class R&D. The edge

is rich in features to accommodate the needs of a vast amount of customers. For those that prefer very simplistic operation there is a basic

mode operation with simplified menu and options while for those who require advanced features there is the full featured standard operating

mode. edge is available as a pH, conductivity or dissolved oxygen kit and any edge kit can be upgraded with additional probes to measure pH,
conductivity and dissolved oxygen.

B |
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edge® technical
features

Rechargeable Battery

edge has a built in rechargeable battery that
is charged when the meter is in the plugged
in benchtop or wall mount cradle. The battery
can also be recharged through the micro USB
portwith eithera USB portfromacomputeror
directly to the power supply.

Two USB ports

edgeincludes one standard USBforexporting
data to a flash drive. edge also includes one
micro USB port for exporting files to your
computer as well as for charging when the
cradleis not available.

Clear, full text readout

edge features clear, full text guides displayed
on the bottom of the screen. There is no
need to decipher scrambled abbreviations or
symbols; these helpful messages guide you
through every process quickly and easily.

Datalogging

edge allows you to store up to 1000 log
records of data. Data sets include readings,
GLP data, date and time.

\ J

GLP

Data of the last calibration you perform
is stored in the sensor including the date,
time, and buffers used. When the sensor is
connected to edge, GLP data is automatically
transferred.

Two Operating Modes

edge can be used in Extended or Basic
Operating Modes. Extended Mode enables
all edge features while Basic Mode reduces
features—ideal for routine measurements by
displaying a simplified screen and features.

- 982
25
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CAL Check™

Hanna's exclusive CAL Check feature
analyzes the pH electrode response in the
pH buffers during the calibration process to
alert the user of potential problems such as a
contaminated buffer or dirty electrode. After
calibration, indicators for probe condition are
displayed on the measurement screen. The
probe condition is based on offset and slope
characteristics of the pH electrode.

Sensor Check™ (pH only)

When usedwithHanna's electrodes equipped
with a matching pin, edge constantly checks
theimpedance of the pH measuringelectrode
to notify you in real time in the event of
glass breakage. During calibration, Sensor
Check checks the state of the junction. The
reference junction is also evaluated and
reported on the display.

ORP Measurement

edge measures ORP with edge compatible
ORP probes.

edge design features

I . T

\ J

Capacitive touch keypad

edge features sensitive capacitive touch
buttons for accurate keystrokes when
navigating edge’s menus and screens. Since
they are part of the screen, the buttons can
never get clogged with sample residue.

=

5I5H
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Easy toread LCD

edge features a 5.5" (14 cm) LCD display that
you can clearly view from over 5 m (16.4").
The large display, with its wide 150° viewing
angle, provides one of the easiest to read
LCDs in the industry.

Zero footprint

Using the wall mount cradle (included), edge
canbe placed on awall, leaving zero footprint
on the benchtop space. The cradle has a
built-in connector to power and charge the
batteries.

HANNN
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Hybrid meters that can be used in portable,
wall-mount and benchtop configurations

The versatile design of edge® enables it to be used as a portable, wall-mount or benchtop meter.
edge simplifies measurement, configuration, calibration, diagnostics, logging and transferring

Portable field unit

edge is ideal for field use due to its light
weight, large screen, and thin design. It can
easily beslippedintoabackpackormessenger
bag. The battery life lasts up to 8 hours when
used as a portable device.

B

instruments www.hannainst.com

datadirectly to a computer or USBdrive.

Wall-mount cradle

The included wall-mount cradle makes it
easy to conserve space on the benchtop
while also charging edge with the ACadapter.
The cradle is ideal for continuous monitoring
applications.

Electrode holder with built-in
cradle

The electrode holder features a swivel,
adjustable arm with a built-in cradle to
hold edge securely in place at the optimum
viewingangle.



Digital electrodes

edge® measures pH,
dissolved oxygen through its unique digital
electrodes. These digital electrodes are auto-
recognized, providing sensor type, calibration
data and a serial number when connected to
edge by an easy to plug-in 3.5mm connector.

» Simply connect each probe via the

3.5 mm jack, Digital Smart Electrodes

are automatically recognized

Specifications

All edge compatible pH, EC and dissolved oxygen
digital probes are interchangeable with edge.

conductivity and

» Resolution selectable from » GLPdata
0.01and 0.001 pH Records date, time, offset, slope and
« Range -2.000t016.000 pH buffers used during calibration

» Accuracy +0.002 pH for 0.001 pH
resolution; £0.01 for 0.01 resolution

» Five-point calibration
A choice of seven pre-
programmed buffers plus two
+ Datalogging selectable custom buffers
Manual log-on-demand
Manual log-on-stability

Intervallogging

» (Calibration tagonscreen
|dentifies buffers used for

current calibration

» Temperature readout (°Cor °F
P ( ) + (Calibration expiration warning

» Automatic Temperature
Compensation (ATC)

* CAL Check™ Indicators:
Probe condition
Response time
Check buffer
Clean electrode

Sleek design

Incredibly thin and lightweight, edge
measures just 1/2" (12 mm) thick and
weighs just 8.8 ounces (250 q).

» Sensor Check™ Indicators:
Broken electrode
Clogged junction

HI2020

Range* -2.00t016.00 pH; -2.000 t0 16.000 pH'
Resolution 0.01 pH; 0.001 pH'
Accuracy (@25°C/77°F) +0.01 pH; £0.002 pH*
pH Calibration automatic, up to three points (five points') calibration, 5 standard (7 standard') buffers available
(1.681,4.010r 3.00,6.86, 7.01,9.18,10.01, 12.45%) and two custom buffers’
Temperature Compensation* automatic, -5.0t0 100.0°C(23.0 to 212.0°F) (using integral temperature sensor)
Electrode Diagnostics standard mode: probe condition, response time and out of calibration range
Range +1000 mV
mV pH Resolution 0.1mVv
Accuracy (@25°C/77°F) +0.2mV
Range* -20.0t0120.0°C; -4.0 to 248.0°F
Temperature Resolution 0.1°C; 0.1°F
Accuracy +0.5°C; £0.9°F
Probe (included in pH kit) HI11310 digital glass body pH electrode with 3.5 mm (1/8") connectorand 1 m (3.3') cable
Logging up to 1000t (400 for Pasic mode) records. organized ir?: manual log-on-demand (max. 200 logs),
manual log-on-stability (max. 200 logs), interval logging (max. 600 samples; 100 lots)
Additional

Connectivity

1USB port for storage; 1 micro USB port for charging and PC connectivity

Specifications

Environment

0t050°C (32 to 122°F); RH max 95% non-condensing

Power Supply

5VDCadapter (included)

Dimensions / Weight

202x140x12mm (7.9"x5.5"x0.5")/ 250 g (8.82 0z.)

Ordering
Information

HI2020-01 (115V) and HI2020-02 (230V) pH kit includes: HI11310 glass body, refillable pH electrode, pH 4 buffer solution sachets (4),
pH 7 buffer solution sachets (2), pH 10 buffer solution sachets (2), and electrode cleaning solution sachets (2), benchtop docking station with electrode
holder, wall-mount cradle, USB cable, 5 VDC power adapter, quality certificates and instruction manual.

All edge compatible pH, ECand DO digital probes are interchangeable with HI2020 and can be ordered separately.

* limits will be reduced to actual probe limits

t standard mode only

pHand ORP solutions begin on page 2.142; edge pH digital electrodes begin on page 2.129
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edge®pH-Innovation dedicated to a single parameter

edge pH's groundbreaking design is the culmination of Hanna's vision, design capabilities, integrated production and
world class R&D. edge pH is a single meter that can measure pH and ORP and is incredibly easy to use.

» Resolution selectable from e CAL Check™ Indicators: » Five-point calibration
0.01and 0.001 pH - Probe condition + Achoice of seven pre-
+ Range -2.000t016.000 pH - Response time programmed buffers plus two
Check buffer selectable custom buffers

» Accuracy +0.002 pH for 0.001 pH

resolution: +0.01 for 0.01 resolution Clean electrode » Calibration tagonscreen

Identifies buffers used for

« Datalogging * Sensor Check™ Indicators: current calibration
Manual log-on-demand - Brokenelectrode
Manual log-on-stability - Clogged junction » (Calibration expiration warning
Interval logging . GLPdata

* Temperature readout (°Cor °F) - Records date, time, offset, slope and

» Automatic Temperature Compensation (ATC) buffers used during calibration

NN
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edge®pH technical
features

Rechargeable Battery

edge pH has a built in rechargeable battery
that is charged when the meter is in the
pluggedin benchtop or wallmount cradle. The
battery can also be recharged through the
micro USB port with either a USB port from a
computer or directly to the power supply.

——

Two USB ports

edge pH includes one standard USB for
exporting data to a flash drive. edge blu also
includes one micro USB port for exporting
files to your computer as well as for charging

when the cradle is not available.

A LD CONTRAST

Clear, full text readout

edge pH features clear, full text guides
displayed on the bottom of the screen.
There is no need to decipher scrambled
abbreviations or symboals; these helpful
messages guide you through every process
quickly and easily.

Datalogging

edge pH allows you to store up to 1000 log
records of data. Data sets include readings,
GLP data, date and time.

GLP

Data of the last calibration you perform
is stored in the sensor including the date,
time, and buffers used. When the sensor
is connected to edge pH, GLP data is
automatically transferred.

Two Operating Modes

edge pH can be used in Extended or Basic
Operating Modes. Extended Mode enables
all edge features while Basic Mode reduces
features—-ideal for routine measurements by
displaying a simplified screen and features.

TR
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CAL Check™

Hanna's exclusive CAL Check feature
analyzes the pH electrode response in the
pH buffers during the calibration process to
alert the user of potential problems such as a
contaminated buffer or dirty electrode. After
calibration, indicators for probe condition are
displayed on the measurement screen. The
probe condition is based on offset and slope
characteristics of the pH electrode.

Sensor Check™

Whenused with Hanna's electrodes equipped
with a matching pin, edge constantly checks
theimpedance of the pH measuringelectrode
to notify you in real time in the event of
glass breakage. During calibration, Sensor
Check checks the state of the junction. The
reference junction is also evaluated and
reported on the display.

ORP Measurement

edge pH measures ORP with edge compatible
ORP probes.

edge pH design
features

&
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Capacitive touch keypad

edge pH features sensitive capacitive touch
buttons for accurate keystrokes when
navigating edge’'s menus and screens. Since
they are part of the screen, the buttons can
never get clogged with sample residue.

=
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Easy toread LCD

edge pH features a 5.5 (14 cm) LCD display
that you can clearly view from over 5 m
(16.4"). The large display, with its wide 150°
viewing angle, provides one of the easiest to
read LCDs in the industry.

bk,

496
AR 23
& BATTERY 8§

Zero footprint

Using the wall mount cradle (included), edge
pH can be placed on a wall, leaving zero
footprint on the benchtop space. The cradle
has a built-in connector to power and charge
the batteries.

HANNN

www.hannainst.com | HHHHWHHHHinsrruments




caL
¥
B

edge"'
A hybrid meter that can be used in portable,
wall-mount and benchtop configurations

The versatile design of edge®pH enables it to be used as a portable, wall-mount or benchtop
meter. edge pH simplifies measurement, configuration, calibration, diagnostics, logging and
transferring data directly to a computer or USB drive.

496
253
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Portable field unit Wall-mount cradle Electrode holder with built-in

edge pH is ideal for field use due to its light ~ Theincluded wall-mount cradle makes it easy cradle
weight, large screen, and thin design. It can  to conserve space on the benchtop while
easily beslippedintoabackpackormessenger  also charging edge pH with the AC adapter.
bag. The battery life lasts up to 8 hourswhen  The cradle is ideal for continuous monitoring
used as a portable device. applications.

The electrode holder features a swivel,
adjustable arm with a built-in cradle to hold
edge pH securely in place at the optimum
viewingangle.

B
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3.5 mm probe input

Plugging an electrode in has never been
simpler; no alignments or broken pins, simply
connect the 3.5 mm plug and begin. Digital
electrodes are automatically recognized.

Sleek design

Incredibly thin and lightweight, edge®pH
measures just 1/2" (12 mm) thick and weighs

just 8.8 ounces (250 g).

Specifications edge pH
Range* -2.00t016.00 pH; -2.000 to 16.000 pH!
Resolution 0.01pH; 0.001 pH'
?@g;‘;[,acclyﬁoﬂ +0.01 pH; £0.002 pH!
pH Calibration automatic, up to three points (five points) calibration, 5 standard (7 standard) buffers available (1.68, 4.01 or 3.00,
6.86,7.01,9.18,10.01,12.45" and two custom buffers’
Temperatur.e . automatic, -5.0t0100.0°C(23.0 to 212.0°F) (using integral temperature sensor)
Compensation
Electrode Diagnostics standard mode: probe condition, response time and out of calibration range
Range +1000 mV
mV pH Resolution 01mv
?@Cg’acc/yﬁﬂr) +0.2mv
Range +2000mV
Resolution 01mv
orP ?@C;‘;[,%C/VWOF) £0.2mV (£999.9 mV); +1 mV (+2000 mV)
Calibration one-point calibration
Range* -20.0t0120.0°C; -4.0 to 248.0°F
Temperature Resolution 0.1°C; 0.1°F
Accuracy +0.5°C; £0.9°F
Probe HI11310 digital glass body pH electrode with 3.5 mm (1/8") connectorand 1 m(3.3') cable
Logging up to 10001 (400 fon: IIJasic mode) record; organized ir?: manual log-on-demand (max. 200 logs),
manual log-on-stability (max. 200 logs), interval logging! (max. 600 samples; 100 lots)
Additional Connectivity 1USB port for storage; 1 micro USB port for charging and PC connectivity

Specifications

Environment

0to50°C(32to 122°F); RH max 95% non-condensing

Power Supply 5VDCadapter (included)
Dimensions 202x140x12mm (7.9"x5.5"x0.5")
Weight 250g(8.820z)

Ordering
Information

HI2002-01 (115V) and HI2002-02 (230V) edge pH includes: HI11310 glass body, refillable pH electrode, pH 4 buffer solution sachets (4), pH 7 buffer
solution sachets (2), pH 10 buffer solution sachets (2), electrode cleaning solution sachets (2), benchtop docking station with electrode holder, wall-
mount cradle, USB cable, 5 VDC power adapter, quality certificates and instruction manual.

* limits will be reduced to actual probe limits

t standard mode only

pHand ORP solutions begin on page 2.142; edge pH digital electrodes begin on page 2.129
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HI5222

Research Grade Meter

pH/ORP/ISE and Temperature

The HI5222 is an advanced research grade
benchtop pH/mV/ISE dual channel meter that
is completely customizable with a large color
LCD, capacitive touch keys, and USB port for
computer connectivity.

The HI5222 featurestwogalvanicallyisolated
BNC connections for use with the expansive
line of pH, ISE and ORP electrodes that Hanna
Instruments offers. The meter is supplied
with the HI1131B glass body, double junction,
combination pH electrode that operates over
awide range of temperature from 0 to 100°C.
All readings are automatically compensated
for temperature variations with the separate
HI7662-T temperature probe thatis included.

B
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As a pH meter the HI5222 can be calibrated
up to five points with eight pre-programmed
buffers or five custom buffers. The HI5222
features Hanna's exclusive CAL Check™ to
alert the user of potential problems during

the pH calibration process. Indicators
displayed  during calibration include
"Electrode  Dirty/Broken” and “Buffer

Contaminated.” The overall probe condition
based on the offset and slope characteristic
of the electrode is displayed as a percentage
after calibrationis complete.

As an ISE meter the HI5222 can be calibrated
up to five points with a choice of five
fixed standards or five user defined in any

concentration unit. The calibration data
including date, time, standards used and
slope can be viewed at any time along with
the current measurement by selecting the
Good Laboratory Practice (GLP) display
option.

Three selectable loggingmodes are available:
automatic, manual and AutoHold logging. Up
to 100,000 data points per channel can be
recorded in 100 lots, 50,000 records max/lot
and exported to a computer for data review
and storage.



Customizable User Interface

The user interface of the HI5222 allows
the user to show measurements in various
modes: basic measurement with or without
GLP information, real-time graphing, and
logging data. Calibration stability criteria
can be adjusted from fast, moderate, and
accurate. Programmable alarm limits can be
set toinside or outside allowable limits.

Color Graphic LCD

The HI5222 features a color graphic LCD with
on-screen help, graphic, and custom color
configurations. The display allows for real-
time graphing and the use of virtual keys
provide for anintuitive user interface.

Capacitive Touch

The HI5222 features sensitive capacitive
touch buttons for accurate keystrokes when
navigating menus and screens. There are
four dedicated keys that are used for routine
operations including calibration and switching
measurement modes and four virtual keys
that change based upon use. The capacitive
touch technology ensures the buttons never
get clogged with sample residue.

Two Galvanically Isolated pH/
ORP/ISE Channels

The HI5222 has two input channels that can
be used for pH, ORP and ISE electrodes. Each
input channel has connectors for BNC probes,
reference probes and a temperature sensor.
Each channel is galvanically isolated which
means that two measurement probes can
be in the same solution at the same time and
the voltages produced will not interfere with
each other.

Choice of Calibration

Automaticbufferrecognition,semiautomatic,
and direct manual entry pH calibration
options are available for calibrating up to five
points, from a selection of eight standard
buffers and up to five custom buffers.

GLP Data

HI5222 includes a GLP Feature that allows
users to view calibration data and calibration
expiration information at the touch of a key.
Calibration data include date, time, buffers
used for calibration, and electrode offset and
slope characteristics.

CAL Check™

CAL Check alerts users to potential problems
during the calibration of the pH electrode.
Indicators include “Electrode Dirty/Broken,”
"Buffer Contaminated,” electrode response
time and the overall probe condition as a
percentage that is based on the offset and
slope characteristics.

ISE Measurement with Choice of
Concentration Units

The HI5222 allows for calibration and
readings in choice of concentration units. The
choices of concentration units include ppt,
g/L, mg/mL, ppm, mg/L, pg/mL, ppb, pg/L,
mag/mL, M, mol/L, mmol/L, %w/v and a user-
defined unit.

ISE Measurement with
Incremental Methods

The known addition, known subtraction,
analyte addition, and analyte subtraction

CAL Check Screens

incremental methods are pre-programmed
into the HI5222. Simply follow the on screen
guided procedure and the meter will perform
the calculation automatically allowing for
a higher level of accuracy to be obtained as
compared to a direct ISE measurement,

Data Logging

Three selectable logging modes are available
on the HI5222: automatic, manual, and
AutoHold logging. Automatic and manual
logs up to 100 lots with 50,000 records max/
lot with up to 100,000 total data points per
channel. Automatic logging features the
option to save data according to sampling
period and interval.

Data Transfer

Data can be transferred to a PC with USB
cable and HIS2000 software (both sold
separately).

Contextual Help

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.
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Thetwomeasurement channels of the HI5222 are galvanically isolated
to eliminate noise and instability.



Specifications

HI5222

Range -2.01020.0 pH; -2.00 t0 20.00; -2.000 to 20.000 pH
Resolution 0.1pH;0.01 pH; 0.001 pH
Accuracy +0.1pH; £0.01 pH; £0.002 pH +1LSD
pH Calibration automatic, up to five point calibration, eight standard buffers available (1.68, 3.00, 4.01, 6.86, 7.01, 9.18, 10.01,
12.45), and five custom buffers
Temperature automatic or manual from -20.0 t0 120.0°C/-4.0 to 248.0°/253.15 t0 393.15K
Compensation
Range +2000 mV
Resolution 01lmv
mV
Accuracy +0.2mV £1LSD
Relative mV Offset Range +2000 mV
Range 1x10®t09.99 x10%° concentration
Resolution 1;0.1;0.01; 0.001 concentration
ISE Accuracy +0.5% (monovalentions); 1% (divalent ions)
. ) automatic, up to five-point calibration, seven fixed standard solutions available for each measurement unit,
Calibration X X
and five user defined standards
Range -20.0t0120°C; -4.0 to 248.0°F; 253.15 t0 393.15K
Temperature* Resolution 0.1°C; 0.1°F; 0.1K
Accuracy +0.2°C; £0.4°F; £0.2K
pH Electrode HI1131B glass body pH electrode with BNC connector and 1 m (3.3') cable (included)
Temperature Probe HI7662-W stainless steel temperature probe with 1 m (3.3") cable (included)
Input Channel(s) 2 pH/ORP/ISE
GLP calibration points, calibration time stamp, probe offset, slope, date, time and buffers/standards used
Loaain record: Up to 100 lots, 50,000 records max/lot / maximum 100,000 data points/channel;
Additional 99ing interval: 14 selectable between 1 second and 180 minutes; type: automatic, manual, AutoHOLD;
Specifications Display color graphic LCD 240x340 pixels

PCConnection

USB

Power Supply

12 VDCadapter (included)

Environment

01t050°C (32 to 122°F; 273 to 323K) RH max 95% non-condensing

Dimensions

160x231x94 mm (6.3x9.1x3.7")

Weight

1.2kg (264 Ibs.)

Ordering
Information

HI15222-01 (115V) and HI5222-02 (230V) are supplied with HI1131B pH electrode, HI7662-W temperature probe, pH 4.01 buffer solution sachet
(2), pH 7.01 buffer solution sachet (2), HI700601 electrode cleaning solution sachet (2), HI7082 3.5M KCl electrolyte solution (30 mL), HI76404W
electrode holder, 12 VDC adapter, capillary dropper pipette, quality certificate, quick start guide and instruction manual.

(*) Reduced to actual probe limits

pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142;

ISE electrodes and solutions begin on page 3.22;
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HI5221

Research Grade Meter

pH/ORP and Temperature

The HI5221 is an advanced research grade
benchtop pH/mV meter that is completely
customizable with a large color LCD,
capacitive touch keys, and USB port for
computer connectivity.

The HI5221 features a universal BNC
connection for use with the expansive
line of pH and ORP electrodes that Hanna
Instruments offers. The meter is supplied
with the HI1131B glass body, double junction,
combination pH electrode that operates over
a wide temperature range from 0 to 100°C.
All readings are automatically compensated

NN

instruments www.hannainst.com

for temperature variations with the separate
HI7662-T temperature probe thatis included.

The HI5221 can be calibrated up to five points
with a choice of eight pre-programmed
buffers or five custom buffers. The HI5221
features Hanna's exclusive CAL Check™ to
alerttheuserof potential problemsduringthe
pH calibration process. Indicators displayed
during calibration include “Electrode Dirty/
Broken” and "Buffer Contaminated.” The
overall probe condition based on the offset
and slope characteristic of the electrode is
displayed as a percentage after calibration

is complete. The calibration data including
date, time, buffers used, offset and slope
can be accessed at any time along with the
current measurement by selecting the Good
Laboratory Practice (GLP) display option.

Three selectable loggingmodes are available:
automatic, manual and AutoHold logging.
Up to 100,000 data points can be recorded
in 100 lots with 50,000 records max/lot and
exported to a computer for data review and
storage.



Customizable User Interface

The user interface of the HI5221 allows
the user to show measurements in various
modes: basic measurement with or without
GLP information, real-time graphing, and
logging data. Calibration stability criteria
can be adjusted from fast, moderate, and
accurate. Programmable alarm limits can be
settoinside or outside allowable limits.

Color Graphic LCD

The HI5221 features a color graphic LCD with
on-screen help, graphic, and custom color
configurations. The display allows for real-
time graphing and the use of virtual keys
provide for an intuitive userinterface.

Capacitive Touch

The HI5221 features sensitive capacitive
touch buttons for accurate keystrokes
when navigating menus and screens. There
are four dedicated keys that are used for
routine operations including calibration and
switching measurement modes and four
virtual keys that change based upon use.
The capacitive touch technology ensures
the buttons never get clogged with sample
residue.

Choice of Calibration

Automaticbufferrecognition, semiautomatic,
and direct manual entry pH calibration
options are available for calibrating up to five
points, from a selection of eight standard
buffers and up to five custom buffers.

GLP Data

HI5221 includes a GLP feature that allows
users to view calibration data and calibration
expiration information at the touch of a key.
Calibration data include date, time, buffers
/standards used for calibration and slope
characteristics. The offset is also displayed
for pH electrodes.

CAL Check™

CAL Check alerts users to potential problems
during the calibration of the pH electrode.
Indicators include “Electrode Dirty/Broken,”
“Buffer Contaminated,” electrode response
time and the overall probe condition as a
percentage that is based on the offset and
slope characteristics.

Data Logging

Three selectable logging modes are available
on the HI5221: automatic, manual, and
AutoHold logging. Automatic and manual
logs up to 100 lots with 50,000 records max/
lot, with up to 100,000 total data points.
Automatic logging features the option to
save data according to sampling period and
interval.

Data Transfer

Data can be transferred to a PC with USB
cable and HI92000 software (both sold
separately).

Contextual Help

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

Specifications HI5221
Range -2.0t020.0 pH; -2.00 t0 20.00; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
Accuracy +0.1pH; £0.01 pH; +0.002 pH 1 LSD
pH Calibration automatic, up tofive point calibration, eight standard buffers available (1.68, 3.00, 4.01, 6.86, 7.01, 9.18,10.01, 12.45),
andfive custom buffers
gf)”nlgzga:a‘ffm automatic or manual from -20.0 t0 120.0°C/-4.0 to 248.0%/253.15 to 393.15K
Range +2000 mV
Resolution 01mVv
mV
Accuracy +0.2mV x1LSD
Relative mV Offset Range +2000mV
Range -20.0t0120°C; -4.0 to 248.0°F; 253.15t0 393.15K
Temperature* Resolution 0.1°C; 0.1°F; 0.1K
Accuracy +0.2°C; £0.4°F; £0.2K
pH Electrode HI1131B glass body pH electrode with BNC connector and 1 m (3.3') cable (included)
Temperature Probe HI7662-W stainless steel temperature probe with 1 m (3.3") cable (included)
Input Channel(s) 1pH/ORP
GLP calibration points, calibration time stamp, probe offset, slope, date, time and buffers/standards used
Logging .record :Up to 100 lots, 50,000 records max/lot/ ma>fimum 100,000 data pgints/channel;
Additional interval: 14 selectable between 1 second and 180 minutes; type: automatic, manual, AutoHOLD;
Specifications Display color graphic LCD 240x340 pixels
PCConnection UsB
Power Supply 12 VDC adapter (included)
Environment 0to50°C (3210 122°F; 273 to 323K) RH max 95% non-condensing
Dimensions 160x231x94 mm (6.3x9.1x3.7")
Weight 1.2kg (2.64 Ibs.)
Ordering HI5221-01 (115V)and HI5221-02 (230V) are supplied with HI11.3lB pH glectrode, HI7662-W temperature probe, pH 4.01. buffer solution sachet
Information (2), pH 7.01 buffer solution sachet (2),. HI700601 elec.trode cleanllng SO|I:1tlIDn sachgt 2), HI70§2 3.5M. KCl elecltrolyte solution (30 mL), HI76404W
electrode holder, 12 VDC adapter, capillary dropper pipette, quality certificate, quick start guide and instruction manual.

(*) Reduced to actual probe limits

pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142

HANNN

www.hannainst.com | HHHHWHHHHinsrruments




benchtop

Hil22

pH Benchtop Meter

with Built-in Printer

The HI122 is a professional pH/mV and
temperature benchtop meter with a
built-in printer. The built-in impact printer
incorporated into the HI122 allows
measurement information to be printed
while in various modes. The meter comes
with Hanna's HI1131P glass pH electrode and
the temperature probe HI7662-T to allow for
automatic temperature compensation. The
HIl22 also allows for ORP measurements
when used with the HI3131B ORP electrode
(supplied seperately).

CAL Check™

Hanna's exclusive CAL Check diagnostics system ensures accurate
pH readings every time by alerting users of potential problems during
the calibration process. The CAL Check system eliminates erroneous
readings due todirty or faulty pH electrodes or contaminated pH buffer
solutions during calibration. After the guided calibration process, the
probe condition is evaluated and an indicator is displayed informing the
user of the overall pH electrode status.

Automatic Calibration

pH calibration can be performed up to five points with seven standard
buffers and two custom buffers.

HI1131P pH Electrode

The HI122 is supplied with the HI1131P glass body, double junction,
refillable pH electrode with an indicating sensor made of High
Temperature (HT) glass. The double junction and HT glass design allows
the HI1131P to be used in a wide variety of applications ranging from
sampleswithmetalsand Tris bufferto samples atelevated temperatures.

B
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Temperature Compensation

Temperature for pH measurements can be compensated for
automatically (ATC) or manually (MTC) from -20.0 to 120.0°C with the
use of the supplied HI7662-T temperature probe.

GLP Data

The calibrationdataforeach channelincluding date, time, standards used,
offset, and slope can be accessed at any time through the HI122 menu.

Data Logging

The log-on-demand feature accepts the recording of 50 samples.
Intervalloggingallows up to 1000 data points to be recorded and allows
the user to specify time intervals from 5 seconds to 180 minutes.

Data Transfer

With a built-in logging function, measurements are stored in non-
volatile memory, and can be transferred toa PCthrough the RS232 port.



Built-in Impact Printer Secondary keypad

The built-in impact printer incorporated into the HI122 uses regular paper that does not
fade with time. The information related to measurements being taken can be printed while
in measurement mode, GLP or Setup mode. This meter also allows users to print detailed
information in four languages for specific help screens and instrument set-up.

Built-in impact printer

Specifications HI122
Range -2.00t016.00 pH; -2.000 t0 16.000 pH
Resolution 0.01 pH; 0.001 pH
oH Accuracy @25°C +0.01 pH; £0.002 pH
Calibration automatic, up to five point calibration standard with seven buffers (1.68, 4.01, 6.86, 7.01, 9.18,10.01, 12.45)
and two custom buffers
Temperature Compensation automatic or manual from -20.0 to 120°C (-4.0 to 248.0°F)
Range +999.9; 2000 mV
Resolution 01mV;1mV
m Accuracy @25°C +0.2mV (£699.9mV); £0.5mV (¥999.9 mV); £1 mV (£2000 mV)
Relative mV Offset Range +2000mV
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature Resolution 0.1°C(0.1°F)
Accuracy @25°C +0.4°C(£0.7°F)
pH Electrode HI1131P glass body pH electrode with BNC + pin connectors and 1 m (3.3") cable (included)
Temperature Probe HI7662-T temperature probe with 1 m (3.3') cable (included)
Log-on-demand 50 samples (25 per channel)
Interval Logging 5 second to 180 minutes, 1000 samples (500 per channel)
Input Impedance 10*20hm
Additiqnall PCConnection RS232 serial port, opto-isolated
Specifications
Printer built-in dot matrix printer, with 44 mm plain paper
Power Supply 12 VDC adapter (included)
Environment 0to50°C(32t0122°F); RH max 95% non-condensing
Dimensions 280x203x84mm(11.0x8.0x3.3")
Weight 19kg (4.21bs.)
Ordering HI1122-01 (115V) and HI122-02 (230V) are supplied with HI1131P pH electrode, HI7662-T temperature probe, HI70004 pH 4.01 buffer solution
Information sachet, HI70007 pH 7.01 buffer solution sachet, HI7082 3.5M KCL electrolyte solution (30 mL), (5) paper rolls, 12 VDC adapter and instructions.

HANNN
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benchtop

Hi222l

Benchtop pH/mV
Meter

with CAL Check™ Electrode Diagnostics

The HI2221 pH/mV benchtop meter features
CAL Check, data logging capability, and USB
port for computer connectivity. Readings
for pH can be manually or automatically
compensated for temperature variations
with the separate HI7662 temperature probe
from -20.0 t0 120.0°C.

CAL Check

Hanna's exclusive CAL Check diagnostics
system ensures accurate pH readings every
time by alerting users of potential problems
during the calibration process. The CAL Check
system eliminates erroneous readings due to
dirty or faulty pH electrodes or contaminated
pH buffer solutions during calibration. After
the gquided calibration process, the probe
condition is evaluated and an indicator is
displayed informing the user of the overall pH
electrode status.

Automatic Calibration

Automatic pH calibration can be performed at
up to 5 points using 7 standard buffers (1.68,
4.01,6.86,701,9.18,10.01, and 12.45).

GLP Data

The calibration data for each channel
including date, time, standards used,
offset, and slope can be accessed when the
instrument s in pH measuring mode.

HI1131P pH Electrode

The HI2221 is supplied with the HI1131P glass
body, double junction, refillable pH electrode
with @ BNC and pin connector. This design
consideration is ideal for laboratory samples,
liquid samples, and high temperature
samples, as well as general purpose use.

mV mode

HI2221 has a mV mode that can be used with
ORP electrodes and for relative mV readings.

Data Logging

The log-on-demand feature allows up to 100
data points to be recorded.

Data Transfer

Data can be transferred to a PC with a USB
cable and HI92000 software (both sold
separately).

B
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Specifications HI2221
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.01 pH

pH ) . automatic, up to five point calibration with seven standard
pH Calibration buffer available (pH 1.68, 4.01, 6.86, 701, 9.18,10.01, 12.45)
-lc—gnnlpp);astal{[rign Manual or Automatic from -20.0 t0 120.0°C(-4.0 to 248.0°F)
Range +699.9mV; £2000 mV

mV Resolution 0.1mV (£699.9 mV); 1 mV (£2000 mV)
Accuracy +0.2mV (£699.9mV); £1 mV (2000 mV)
Range -20.0t0120.0°C(-4.0 to 248.0°F)

Temperature Resolution 0.1°C
Accuracy +0.2°C (Excluding probe error)
pH Electrode ;![:ltjlf;P(QBI'a;)sct;c;?éfg:cflice‘g;)de with BNC + Pin connector
Logging Memory log-on-demand up to 100 records

Additional Input Impedance 10*20hm

Specifications Connectivity opto-isolated USB
Power Supply 12 VDC adapter (included)
Environment 0to50°C(32t0122°F); RH max 95% non-condensing
Dimensions / Weight 235x222x109mm (9.2x8.7x4.3")/1.3Kg (2.91b)

Ordering
Information

HI12221-01 (115V) and HI2221-02 (230V) are supplied with HI1131P pH electrode,
HI7662 temperature probe, HI76404N electrode holder, HI70004 pH 4.01 buffer
solution sachet, HI70007 pH 7.01 buffer solution sachet, HI7082S electrolyte solution,
HI700661 cleaning solution sachet, 12 VDCadapter, and instructions.

pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142



HI2210 - HI2211

pH Benchtop
Meters

» Automatic temperature compensation (ATC)
» Two-point calibration

» Simple to operate

+ Reading stability indicator

* Measurementrecall

The HI2211 and HI2210 are accurate and
affordable benchtop pH and °C meters.
The HI2211 can also be used to measure
Oxidation Reduction Potential (ORP) in
the mV range.

The calibration process is guided step-by-
step through graphics shown on the LCD.

Designedtobeeasytouse, theseinstruments
also feature a reading stability indicator used
during calibration and a measurement recall
function.

pH measurements for both instruments are
compensated for the temperature effect
manually or automatically with the HI7662
temperature probe. These instruments are
also equipped with an easy-to-read LCD
which shows both the primary reading and °C.

Specifications HI2210 HI2211
Range -2.00t016.00 pH -2.00t016.00 pH
Resolution 0.01pH 0.01pH
Accuracy +0.01 pH +0.01 pH
PH H Calibration automatic, one or two-point with five memorized
P buffervalues (pH 4.01, 6.86, 7.01, 9.18, 10.01)
Temperature automatic (with HI7662 probe) or manual
Compensation from-20.0 t0 120.0°C
Range - +399.9mV; £2000 mV
Resolution - 01mV;1mv
mV
Accurac _ +0.2mV (£399.9 mV);
4 +1mV (2000 mV)
Range -20.0t0120.0°C (-4 to 248.0°F)
Temperature Resolution 0.1°C 0.1°C
Accuracy +0.4°C (excluding probe error)
HI1131B glass body pH electrode with BNC connector
pH Electrode and1m(3.3) cable (included)
HI7662 stainless steel temperature probe
Temperature Probe with 1 m (3.3') cable (included)
Additional
Specifications Input Impedance 102 0hm
Power Supply 12 VDC adapter (included)
Environment 01t050°C(32 to 122°F); RH max 95% non-condensing
Dimensions / Weight 235x222x109mm (9.2x8.7x4.3"); 1.3Kg (2.9 Ibs)
HI2210-01 (115V), HI2210-02 (230V), HI2211-01 (115V) and HI2211-02 (230V) are
Ordering supplied with HI1131B pH electrode, HI7662 temperature probe, HI76404N electrode
Inf . holder, HI70004 pH 4.01 buffer solution sachet, HI70007 pH 7.01 buffer solution sachet,
nformation HI7082 3.5M KCl electrolyte solution (30 mL), HI700601 cleaning solution sachet,
12 VDCadapter and instructions.

HANNN
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pH Benchtop
Meters

with Manual Temperature
Compensation and Analog Output

* Manual pH calibration
This simple to use feature provides the
ability to demonstrate the concept of
offsetand slope. It can be calibrated
to any value within the measurement
ranges and is less expensive than
models with automatic calibration

. Manualtemperaturecompensahon(MTC)
MTC provides the ability to demonstrate
the effect of temperature on
pH measurement. Itis simple
to use and allows for different
temperature corrections based
on the sample being tested.

» Analogoutput (HI22091 only)
Allows arecording device to be
connected to the meter.

* mVrange
- These pH/mV meters can also measure
ORP (oxidation reduction potential) or
ion concentration (ISE) in the extended
mV range with optional electrodes.

» LargeLCD
The new, larger LCD is bright
and easy toread.

* Built-in solution holders
These meters have solution holders
builtinto the casing. This convenient
feature saves space and prevents
solutions from tipping over

The HI22091 pH/mV Meter with manual
temperature compensation (MTC) and
analog output provides a simple to use,
cost effective method of measuring pH.
The HI22091 features a large, easy to read
LCD and built-in solution holders. HI2209
has all the features of the HI22091 with the
exception of analog output.

In order to achieve maximum accuracy, the
HI22091 and HI2209 feature manual pH
calibration at one or two points. Manual
calibration enables the user to select the
instrument's calibration points closer to the
desired range of measurement, making them
ideal for applications that require custom
calibration points. (In some applications,
a standard calibration curve such as
pH 7 or pH 4 is too far from the value of the
sample to achieve the highest accuracy.

B
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Specifications HI2209 HI22091
Range 0.00to14.00 pH 0.00t014.00 pH
Resolution 0.01pH 0.01pH

pH Accuracy +0.01pH +0.01pH
Calibration manual, one or two-point manual, one or two-point
gﬁgg:;ast;ri‘;n manual from 0to 100°C (32 to 212°F)
Range +1999mV +1999 mvV

mV Resolution 1mv 1mv
Accuracy +*ImV +1mV
pH Electrode ;Irljld313r2nl3(§E3I,;)sadglgl(—::clﬁjc;:j(;e with BNC connector
Input Impedance 102 0hm 10*20hm

Additional Oto5Vaccordingwith: 0 to

Specifications

Analog Output

- 14 pHor-1999 to +1999 mV,
temperature: always 0

Power Supply

12 VDC adapter (included)

Environment

0to50°C (32 to 122°F); RH max 95% non-condensing

Dimensions / Weight

235x222x109mm (9.2x8.7x4.3")/1.3kg (2.91bs.)

Ordering
Information

H12209-01 (115V), HI2209-02 (230V), HI22091-01 (115V) and HI22091-02 (230V) are
supplied with HI1332B pH electrode, 12 VDC adapter and instruction manual.

pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142



Specifications HI208
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.02 pH
*
PH Calibration automatic, one or two-point with two sets of memorized buffer
values (pH 4.01, 7.01,10.01 or 4.01, 6.86,9.18)
Temperaturle automatic
Compensation
Range -5.0t0105.0°C; 23.0 to 221.0°F
Resolution 0.1°C; 0.1°F
Temperature*
Accurac +0.5 (up to 60°C); +1°C (outside);
Y +1°F (up to 140°F); £2°F (outside)
HI1291D amplified PEI body pH electrode with internal
pH Electrode , )
temperature sensor, DIN connectorand 1 m (3.3) cable (included)
Stirrer Built-in magnetic stirrer at 500 rpm
Additional Power Supply 12 VDC adapter or 9V battery
Specifications
Battery Life approximately 200 hours without stirrer

Environment

0t050°C (32 to122°F); RH max 95%

Dimensions / Weight

192x104x134 mm (76 x4.1x5.3")/ 420 g (14.8 0z)

Ordering
Information

HI208-01 (115V) and HI208-02 (230V) are supplied with HI1291D pH electrode,
pH electrode holder and plastic beaker, rubber O-ring, magnetic stir bar, pH 4.01 buffer
solution sachet, pH 7.01 buffer solution sachet, electrode cleaning solution sachet

Educational
pH Meter

« Simple User Interface
- Operationis simple with limited
features that only require the use of
acouple of buttons and readings are
easy toview on the dual-level display.

* Built-in Stir Bar
Integrated 500 rpm magnetic stirrer.

* Oneor Two-Point Calibration
Automatic calibration can be performed
at1or2 points with a choice of two
sets of preprogrammed buffers (pH
4.01,701,10.010r4.01,6.86,9.18).

» HI1291D pH Electrode
The HI208 is supplied with the
HI1291D PEIl body, single junction,
refillable pH electrode with an internal
temperature sensor and DIN connector.

» Temperature Compensation
The HI208 offers automatic
temperature compensation of
pH measurements over a wide
range from -5.0 to 105.0°C.

 Stability Indicator
+ TheHI208 features a stability indicator.
A clockicon appears on the display
when there is instability in the reading.
The clock icon disappears once the
reading has stabilized. At that time a
reading should be taken or stored.

The HI208 is a basic affordable pH benchtop
meter ideal for educational purposes.
Operation is simplified with automatic pH
calibration and automatic temperature
compensation. This meter also features a
built-in 500 rpm magnetic stirrer, extended pH
range, dual-level LCD with icons for stability
and buffer recognition, and temperature
display in either Celsius or Fahrenheit.

The HI208 can be calibrated to 1 or 2 points
with a choice of two sets of preprogrammed
buffers(pH4.01,7.01,10.010r 4.01,6.86,9.18).
The HI208 also utilizes the HI1291D two-in-
one pH and temperature probe which allows
for automatic temperature compensation
with accuracy of £0.5°C (up to 60°C).

The compact design of the HI208, makes it
ideal for educational use by reducing clutter
and utilizing a minimal amount of space on
the desktop. The option to switch to battery
power also allows the meter to be taken
outside the classroom for field studies.

foragriculture, 12 VDCadapter, battery and instructions.

* temperature range s limited to 80°C (176 °F) if using HI 1291D probe.
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HIS8150

Professional
Waterproof Meter

pH/ORP

» Waterproof
IP67 rated waterproof,
rugged enclosure

* CALCheck™
Alerts users to problems during
calibration including dirty/broken
electrode, contaminated buffer
and overall probe condition

» Automatic or manual 14: 4531 P“
temperature compensation Cﬂnd
pH sensors incorporate a built- 1'30?- HTE
in temperature sensor .
Ciibration Cal points: $28.0°C
. ibrati ry
Up to a five-point calibration b 4.01 7.01 i
with seven standard buffers and . AutoEnd

five custom buffers available

» Approximately 200 hour battery life L HI 98190
Powered by (4) 1.5V AA batteries : pH/ORP

» (Cleardisplay
Dot matrix display with
multifunction virtual keys

+ AutoHold
Automatically holds the first
stable reading on the display

» (alibration timeout
Alerts when calibrationis due
ataspecified interval

» Connectivity
PC connectivity via opto-isolated
micro-USB with HI92000 software

« CLP
GLP data provides data from
previous calibration to ensure Good
Laboratory Practices are met

portable

* Intuitive keypad
Most of the available options
suchas GLP information, help,
range, calibration and backlight
have a dedicated button

. Supplled complete
Each meter is supplied complete
with sensor, calibration solution,
beakers, PCsoftware and connection
cable, instruction manual, quick
start quide and batteriesin a
rugged, custom carrying case.

Designed for professionals

The HIS8190 is a rugged, portable pH meter with the performance and features of a benchtop
meter. Exchange out the pH probe for an ORP probe to obtain mV readings in the £2000 mV
range. This professional, waterproof meter can easily be operated with one hand and complies
with IP67 standards. The HIS8190 is supplied with all necessary accessories to perform a pH/
temperature measurement packaged into a durable carrying case.

B
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Backlit Graphic LCD Display

The HI98190 features a backlit graphic LCD
with on-screen help. The graphic display
allows for the use of virtual keys to provide
foranintuitive user interface.

Waterproof Protection

The meter is enclosed in an IP67 rated
waterproof casing and can withstand
immersion in water at a depth of 1 m for up
to 30 minutes. The probe features an IP68
rating for continuous immersion in water.

Enhanced Calibration

An “out of calibration range” warning can be
engaged to keep the user informed of the
current calibration and help to avoid performing
measurements that are out of range.

07:17:09pH
ond
100°%%

Cal points:
397073100 124

CAL Check™

Hanna's CAL Check maintains a history of past
calibrations and monitors the pH electrode
and buffers during subsequent calibrations
for any signs of wide variances due to a
dirty or broken electrode or contaminated
pH buffers. During calibration, users are
alerted to problems should they occur. After
calibration, the electrode’s overall condition
is displayed as a percentage.

Date: 2006/02/02
Time: 16:08:25

Cal Expire: Disabled
Offset: =1.4mY
Awverage Slope: 99.3%

Quick Connect Probe

The HISB190 features the HI12963 titanium
bodied pH/temperature electrode with a quick
connect DIN connector to make attaching and
removing the probe simple and easy.

l:-iﬂihl'ahnn  pH

B gor

Buffer:3

21.3’"3
+10.01pH

pH Calibration

Choose from seven standard pH buffers and
five custom pH buffers to obtain up to five
point calibration and achieve high precision
readings with a pHaccuracy of +0.002 and up
to £0.001 pH resolution.

GLP

Comprehensive GLP functions are directly
accessible by pressingthe GLPkey. Calibration
data, including date, time and calibration
values are stored for retrieval at a later time.

1411718
2014711718
5014711718

E.06

Data Logging

The log-on-demand feature allows users
to store up to 200 samples that can be later
transferred to a PC with the HIS20015 USB
cable and HIS2000 software.

Cal points:
401 7.01

as:qari-ipu_

Continue

AutoHold

Pressing AutoHold during measurement will
automatically hold the first stable reading on
the display.

Intuitive Keypad

The fitted rubber keypad has dedicated keys
for power, backlight, up/down arrows, help
and alphanumeric characters. The meter also
features two virtual soft keys that navigate
the user through the configuration of each
parameter, meter setup, and logging of data.
The interface is intuitive for any user’s level
of experience.

Dedicated Help Key

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

Wiew Calibration Points ¥
Qut of Cal. Range Warning b

Temparature Unit I

Setup Screen

Our extensive setup screen features a host
of configurable options such as time, date,
temperature units and language for help
screens and guides.

IR
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Calibration Error Messages

Calibration is successfully performed if the
reading is within certain limits.

Calibration pH

m 363 "

Wrong Buffer

Wrong Buffer — The pH reading is not within
range of the selected buffer.

Calibration pH

5 98l °

Electrode
Dirty § Broken &7 Iil1l:~|-l

e

Electrode Dirty/Broken alternatively with

Calibration pH

Buffer
Cnntinal:ed

Buffer Contaminated -The offset of the
electrode is not in the accepted range. Check
if the electrode is broken or clean it following
the Cleaning Procedure at the end of this
section. Check the quality of the buffer. If
necessary, change the buffer.

Ealihralinn pH
Wrong
Slope

—

|‘1Tl3
25.0°C
#4.01pH

Wrong or Wrong Old Slope - An inconsistency
between new and previous (old) calibration is
detected.

B

instruments www.hannainst.com

PC Connectivity

Logged data can be transferred to a Windows
compatible PC with the included HIS20015
micro USB cable and HIS2000 software.

FHipd WO

606 "

2 Free 98°%

Long Battery Life

MTC
*100.0°C

The display of the meter has a battery icon
indicator to show the remaining power.
The meter uses four 1.5V AA batteries that
provide up to 200 hours of battery life.

Supplied Complete in a Rugged
Custom Carrying Case

The HIS8190 meter, probe, and all accessories
are supplied in the HI720190 rugged carrying
case designed to provide years of use. The
inside compartment of the carrying case is
thermoformed to securely hold and protect
all of the components.

HI12963 pH Electrode

+ Titanium body
Titanium construction provides
an unbreakable structure and
allows the transfer of heat to the
internal temperature sensor for
rapid temperature compensation.

+ Maintenance free, gel-filled electrode
No fill solution required.



Specifications

Calibrate right in the case with
custom beaker holders

Our custom carrying case features beaker
holders for calibration out in the field.

HI98190

Range -2.0t020.0 pH; -2.00 t0 20.00 pH; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
oH* Accuracy +0.1pH; £0.01 pH; £0.002 pH
) ) up to five-point calibration, seven standard buffers available (1.68, 4.01, 6.86, 7.01, 9.18,10.01, 12.45)
Calibration .
and five custom buffers -8
Temperature Compensation automatic or manual from -20.0 to 120.0°C (-4.0 to 248.0°F) :"_
Range +2000 mV g!-’
Resolution 01mv D
mvV*
Accuracy +0.2mV
Relative mV Offset Range +2000 mV
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature* Resolution 0.1°C(0.1°F)
Accuracy +0.4°C(£0.8°F) (excluding probe error)
pHProbe HI12963 titanium body, pH electrode with internal temperature sensor, quick DIN connector and 1 m (3.3' cable)
Slope Calibration from 80t0110%
Log-on-demand 200 samples (100 each pH/mV range)
PCConnection opto-isolated USB with HIS2000 software and micro USB cable
Additional

Specifications

Input Impedance

10t2Q

Battery Type/ Life

1.5V AA batteries (4) / approximately 200 hours of continuous use without backlight (50 hours with backlight)

Auto-off

user selectable: 5,10, 30, 60 min, disabled

Environment

0t050°C(32t0122°F);RH100% IP67

Dimensions / Weight

185x93x35.2mm (7.3x3.6 x1.4")/ 400 g (14.2 0z.)

Ordering
Information

HI98190 is supplied with HI12963 pH electrode, HI7004M pH 4.01 buffer solution (230 mL), HI7007M pH 7.01 buffer solution (230 mL), electrode
cleaning solution sachet (2), 100 mL plastic beaker (2), HI92000 PC software, HI320015 micro USB cable, 1.5V AA batteries (4), quick start guide, quality
certificate and instruction manualin an HI720190 rugged carrying case with custom insert.

*Limits will be reduced to actual sensor limits

pHand ORP solutions begin on page 2.142
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pH / Temperature
Meter for Food

HIS8161 is a professional portable pH and
temperature meter with a probe designed
specifically for pH measurement in the Food
sector.

» Waterproof
IP67 rated waterproof,
rugged enclosure

* CALCheck™
Alerts users to problems during
calibration including dirty/broken
electrode, contaminated buffer
and overall probe condition

* Automatic or manual
temperature compensation
pH sensors incorporate a built-
in temperature sensor

» (Calibration
Up to a five-point calibration
with seven standard buffers
and five custom buffers

» Approximately 200 hour battery life
Powered by (4) 1.5V AA batteries

» (Cleardisplay
Dot matrix display with
multifunction virtual keys

» Autohold
Automatically holds the first

stable reading on the display . . .

» (alibration timeout
Alerts when calibration is due ~
at aspecifiedinterval

pH meter

@ - 0) A ESC A
e » Connectivity
E - PCconnectivity via opto-isolated
‘6 micro-USB with HIS2000 software .rg
O t B
* GLP A )
- GLPdataprovides data from ’ V HELP | =

previous calibration to ensure Good
Laboratory Practices are met

* Intuitive keypad
Important and often used functions CAL GLP RANGE
such as GLP information, help,
range, calibration and backlight
have a dedicated button

» Supplied complete SETUP RCL MODE

Each meteris supplied complete

with sensor, calibration and cleaning
solutions, beakers, PC software and
connection cable, instruction manual,
quick start guide and batteriesin
arugged, custom carrying case

B
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Foodcare pH Meter

designed for food professionals

Hanna food quality pH meters are rugged and portable with the performance and features of a benchtop. Five models are available
in this series to measure food, milk, meat, yogurt and cheese. Each model is supplied with an application specific electrode
and cleaning solutions. These waterproof meters comply to IP67 standards and can be easily operated with one hand.

Backlit Graphic LCD Display

These meters feature a backlit graphic LCD
with on-screen help. The graphic display
allows for the use of virtual keys to provide
foranintuitive user interface.

Waterproof Protection

The meter is enclosed in an IP67 rated
waterproof casing and can withstand
immersion in water at a depth of 1 m for up to
30 minutes.

Quick Connect Probe

Each meter features an application specific
pH/temperature probe with a quick connect
DIN connector to make attaching and
removing the probe simple and easy.

Calibration Timeout

Alerts when calibration is due at a specified
interval.

pH Calibration

Choose from seven standard pH buffers
and five custom values to obtain up to five
point calibration and achieve high precision
readings with a 0.001 pH resolution and a pH
accuracy of £0.002.

Enhanced Calibration

An “out of calibration range” warning can
be engaged to keep the user informed of
the current calibration and help to avoid
performing measurements that are out of
the bracketed range.

CAL Check™

Hanna's CAL Check maintains a history of past
calibrations and monitors the pH electrode
and buffers during subsequent calibrations
for any signs of wide variances due to a
dirty or broken electrode or contaminated
pH buffers. During calibration, users are
alerted to problems should they occur. After
calibration, the electrode’s overall condition
is displayed as a percentage.

GLP

Comprehensive GLP functions are directly
accessible by pressing the GLP key.
Calibration data, including date, time and
calibrationvalues are stored withlogged data
forretrieval at a later time.

Data Logging

The log-on-demand feature allows users
to store up to 200 samples that can be later
transferred to a PC with the HIS20015 USB
cable and HI92000 software.

Automatic Temperature
Compensation

pHsensorsincorporate a built-in temperature
sensorinthetip of theelectrode forafastand
accurate temperature compensated value.

Intuitive Keypad

The fitted rubber keypad has dedicated keys
formanyimportantand often used functions.
These meters also feature two virtual soft
keys that navigate the user through setup
and logging of data. The interface is intuitive
forany user's level of experience.

HANNN
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Auto Hold

Pressing AutoEnd during measurement will
automatically hold the first stable reading on
the display.

-

&
- ‘

Dedicated Help Key

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

Setup Screen

Our extensive setup screen features a host
of configurable options such as time, date,
temperature units and language for help
screens and guides.

PC Connectivity

Logged data can be transferred to a Windows
compatible PC with the included HIS20015
micro USB cable and HIS2000 software.

Long Battery Life

The display of the meter has a battery icon
indicator to show the remaining power.
The meter uses four 1.5V AA batteries that
provide up to 200 hours of battery life.

Supplied Complete in a Rugged
Custom Carrying Case

Each meter is supplied complete with
sensor, calibration and cleaning solutions,
beakers, PC software and connection cable,
instruction manual, quick start guide and
batteries in a rugged, custom carrying case.
The inside compartment of the carrying case
is thermoformed to securely hold and protect
all of the components.

Specifications HI198161
Range -2.0t020.0 pH; -2.00 t0 20.00 pH; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
pH* Accuracy +0.1pH; £0.01 pH; £0.002 pH
. ) up to five-point calibration, seven standard buffers available (1.68, 4.01, 6.86, 7.01, 9.18,10.01, 12.45)
Q Calibration §
= and five custom buffers
)
[ge] Temperature Compensation automatic or manual from-20.0 to 120.0°C(-4.0 to 248.0°F)
4=
P Range +2000mV
(@)
a Resolution 01mv
mV
Accuracy +0.2mV
Relative mV Offset Range +2000mV
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature* Resolution 0.1°C(0.1°F)
Accuracy +0.4°C(£0.8°F) (excluding probe error)
pHProbe FC2023 PVDF body, pH electrode with internal temperature sensor, quick DIN connector and 1 m (3.3' cable)
Slope Calibration from 80t0110%
Log-on-demand Up to 200 samples (100 pH, 100 mV)
PCConnection opto-isolated USB with HIS2000 software and micro USB cable
Additional 12
Specifications Input Impedance 1012Q
Battery Type/ Life 1.5V AA batteries (4) / approximately 200 hours of continuous use without backlight (50 hours with backlight)
Auto-off user selectable: 5,10, 30, 60 min, disabled
Environment 0to50°C(321t0122°F); RH100% IP67
Dimensions / Weight 185x93x35.2mm (7.3x3.6x1.4")/400g(14.20z)
Ordering HI98161 is supplied with FC2023 pH electrode, HI7004M pH 4.01 buffer solution (230 mL), HI7007M pH 7.01 buffer solution (230 mL), HI700641 electrode
Inf . cleaning solution sachet for dairy deposits (2), 100 mL plastic beaker (2), HI92000 PC software, HI920015 micro USB cable, 1.5V AA batteries (4), quick start
nformation guide, quality certificate and instruction manual in a rugged carrying case with custominsert.
* Limits will be reduced to actual probe/sensor limits.
o i . i . pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.
2.58 HHWHWHmsrrumenrs | www.hannainst.com Hsol b 2.142; electrodecl [ b 2.156




pH / Temperature
Probe for Food

Whenmeasuring pH, food products can pose anumber

Application Importance

One of the most common measurements
of food products is pH because of how it
affects food characteristics such as shelf
stability, texture, and flavor. Foods are

generally broken into two groups based on
their pH value. These groups include acid
foods which have a naturally low pH of 4.6 or
below and low-acid foods that have a finished
equilibrium pH value greater than pH 4.6
and a water activity greater than 0.85. The
low-acid foods can be pH adjusted with the
addition of an acid to lower the final pH and
become an acidified food.

of challenges. Samples can vary in consistency from
solid, semi-solid to a slurry with a high content of
solids. These sample types can coat the sensitive glass
membrane surface and/or clog the reference junction.
Designed specifically for measuring pH in food, the
FC2023 has a conic tip shape for easy penetration,
an open junction to resist clogging, and a PVDF food
grade plastic body that can be cleaned with sodium
hypochlorite. The FC2023 is an ideal general purpose

pH electrode for use in food manufacturing. In food processing, some products require

the measurement of pH to meet industry
regulations to ensure the quality and safety
of goods. A lower pH will help in preventing
unwanted bacteria from growing thus
extending the shelf life of a product. While
food safety is a crucial consideration,
understanding the pH of a food product can
also help to achieve consistent flavors and
textures. Through fermentation and other
biological processes, many foodstuffs only
achieve theirdesired qualities at particularpH
valuesorranges. pHis anessential parameter
that requires close observation throughout
food production to provide the best possible
product.

PVDF body

Polyvinylidene fluoride (PVDF) is a food grade plastic
that is resistant to most chemicals and solvents,
including sodium hypochlorite. It has high abrasion
resistance, mechanical strength and resistance to
ultravioletand nuclearradiation. PVDF isalsoresistant
to fungal growth.

Low temperature glass

The FC2023 electrode uses Low Temperature (LT)
glass for the sensing bulb. The LT glass tip is a lower
resistance glass formulation. As the temperature of
the sensing glass decreases, the resistance of the LT
glass will increase approaching that of standard glass
at ambient temperatures. The FC2023 is suitable to
use with samples that measure from 0 to 50°C.

Open junction reference

Clogging of the reference junction is a common
challenge faced by food producers that measure pH
in slurries and semi-solid products. The solids can
easily clog the ceramic junction used with standard
laboratory pH electrodes. The open junction design of
the FC2023 resists clogging and continues to provide
accurate, stable readings.

3|ge1lod

Specifications  FC2023

pre-amplified

Viscolene electrolyte

X . Description pH/temperature
The viscolene electrolyte offers a hard gel interface probe
between the inner electrode components and the :
sample being measured. The electrolyte is silver-free Reference single, Ag/AgCl
forusein food products and is maintenance-free. Junction open

Electrolyte viscolene

Conic tip shape Max Pressure 0.1bar
This design allows for penetration into semisolids Range pH:0tol2
anq emulsions for the dir.ect mgasurement of pHina Recommended 0t050°C (320
variety of food products including sauces, dough, and Operating 122°F) - LT
other semi-solids. Temperature

conic (dia:6x10

Tip/Shape mm)

Built-in temperature sensor

. . . T
A thermistor temperature sensor is in the tip of the emperature Sensor yes

indicating pH electrode. A temperature sensor should Amplifier yes
be as close as possible to the indicating pH bulb in Body Material PVDF
order to compensate for variations in temperature. Cable coaxial;1m (3.3)

Connection quick connect DIN

TR
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portable

pH / Temperature
Meter for Milk

HIS816¢2 is a professional portable pH and
temperature meter with a probe designed
specifically for pH measurement in milk.

» Waterproof
IP67 rated waterproof,
rugged enclosure

* CALCheck™
Alerts users to problems during
calibration including dirty/broken
electrode, contaminated buffer
and overall probe condition

» Automatic or manual
temperature compensation
pH sensorsincorporate a built-
in temperature sensor

» Calibration
Up to a five-point calibration
with seven standard buffers
and five custom buffers

» Approximately 200 hour battery life
Powered by (4) 1.5V AA batteries

» Cleardisplay
Dot matrix display with
multifunction virtual keys

+ Autohold
Automatically holds the first
stable reading on the display

» (alibration timeout
Alerts when calibrationis due
ataspecifiedinterval

» Connectivity
PC connectivity via opto-isolated
micro-USB with HI92000 software

* GLP
GLP data provides data from
previous calibration to ensure Good
Laboratory Practices are met

* Intuitive keypad
Important and often used functions
such as GLP information, help,
range, calibration and backlight
have a dedicated button

. Supplled complete
Each meteris supplied complete
with sensor, calibration and cleaning
solutions, beakers, PC software and
connection cable, instruction manual,
quick start guide and batteriesin
arugged, custom carrying case

NN
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Milk pH Meter

designed for food professionals

Hanna food quality pH meters are rugged and portable with the performance and features of a benchtop. Five models are available
in this series to measure food, milk, meat, yogurt and cheese. Each model is supplied with an application specific electrode
and cleaning solutions. These waterproof meters comply to IP67 standards and can be easily operated with one hand.

Backlit Graphic LCD Display

These meters feature a backlit graphic LCD
with on-screen help. The graphic display
allows for the use of virtual keys to provide
foranintuitive user interface.

Waterproof Protection

The meter is enclosed in an IP67 rated
waterproof casing and can withstand
immersion in water at a depth of 1 m for up to
30 minutes.

Quick Connect Probe

Each meter features an application specific
pH/temperature probe with a quick connect
DIN connector to make attaching and
removing the probe simple and easy.

Calibration Timeout

Alerts when calibration is due at a specified
interval.

pH Calibration

Choose from seven standard pH buffers
and five custom values to obtain up to five
point calibration and achieve high precision
readings with a 0.001 pH resolution and a pH
accuracy of £0.002.

Enhanced Calibration

An “out of calibration range” warning can
be engaged to keep the user informed of
the current calibration and help to avoid
performing measurements that are out of
the bracketed range.

CAL Check™

Hanna's CAL Check maintains a history of past
calibrations and monitors the pH electrode
and buffers during subsequent calibrations
for any signs of wide variances due to a
dirty or broken electrode or contaminated
pH buffers. During calibration, users are
alerted to problems should they occur. After
calibration, the electrode’s overall condition
is displayed as a percentage.

GLP

Comprehensive GLP functions are directly
accessible by pressing the GLP key.
Calibration data, including date, time and
calibrationvalues are stored withlogged data
forretrieval at a later time.

Data Logging

The log-on-demand feature allows users
to store up to 200 samples that can be later
transferred to a PC with the HIS20015 USB
cable and HI92000 software.

Automatic Temperature
Compensation

pHsensorsincorporate a built-in temperature
sensorinthetip of theelectrode forafastand
accurate temperature compensated value.

Intuitive Keypad

The fitted rubber keypad has dedicated keys
formanyimportantand often used functions.
These meters also feature two virtual soft
keys that navigate the user through setup
and logging of data. The interface is intuitive
forany user's level of experience.

HANNN

www.hannainst.com | HHHHWHHHHinsrruments

o
o
—
—t
o}
=
D)




Auto Hold

Pressing AutoEnd during measurement will
automatically hold the first stable reading on
the display.

-

&
- ‘

Dedicated Help Key

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

Setup Screen

Our extensive setup screen features a host
of configurable options such as time, date,
temperature units and language for help
screens and guides.

PC Connectivity

Logged data can be transferred to a Windows
compatible PC with the included HIS20015
micro USB cable and HIS2000 software.

Long Battery Life

The display of the meter has a battery icon
indicator to show the remaining power.
The meter uses four 1.5V AA batteries that
provide up to 200 hours of battery life.

Supplied Complete in a Rugged
Custom Carrying Case

Each meter is supplied complete with
sensor, calibration and cleaning solutions,
beakers, PC software and connection cable,
instruction manual, quick start guide and
batteries in a rugged, custom carrying case.
The inside compartment of the carrying case
is thermoformed to securely hold and protect
all of the components.

Specifications HI98162
Range -2.0t020.0 pH; -2.00 t0 20.00 pH; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
pH* Accuracy +0.1pH; £0.01 pH; £0.002 pH
. ) up to five-point calibration, seven standard buffers available (1.68, 4.01, 6.86, 7.01, 9.18,10.01, 12.45)
Q Calibration §
= and five custom buffers
)
[ge] Temperature Compensation automatic or manual from-20.0 to 120.0°C(-4.0 to 248.0°F)
4=
P Range +2000mV
(@)
a Resolution 01mv
mV
Accuracy +0.2mV
Relative mV Offset Range +2000mV
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature* Resolution 0.1°C(0.1°F)
Accuracy +0.4°C(£0.8°F) (excluding probe error)
pHProbe FC1013 PVDF body, pH electrode with internal temperature sensor, quick DIN connectorand 1 m (3.3' cable)
Slope Calibration from 80t0 110%
Log-on-demand Up to 200 samples (100 pH, 100 mV)
PCConnection opto-isolated USB with HIS2000 software and micro USB cable
Additional 12
Specifications Input Impedance 1012Q
Battery Type/ Life 1.5V AA batteries (4) / approximately 200 hours of continuous use without backlight (50 hours with backlight)
Auto-off user selectable: 5,10, 30, 60 min, disabled
Environment 0to50°C(32t0122°F); RH100% IP67
Dimensions / Weight 185x93x35.2mm(73x3.6x1.4")/400g(14.20z)
Ordering HI98162 is supplied with FC1013 pH electrode, HI7004M pH 4.01 buffer solution (230 mL), HI7007M pH 7.01 buffer solution (230 mL), HI700640 electrode
Inf . cleaning solution sachet for milk deposits (2), 100 mL plastic beaker (2), HI92000 PC software, HIS20015 micro USB cable, 1.5V AA batteries (4), quick start
nformation quide, quality certificate and instruction manualin a rugged carrying case with custominsert.
* Limits will be reduced to actual probe/sensor limits.
HHWHHHHMSTI’UTT\QHE | www.hannainst.com pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156




pH/ Temperature
Probe for Milk

The FC1013 pH electrode has a built-in
temperature sensor for simultaneous
temperature  compensated pH  and
temperature readings, and also contains an
integral pH sensor preamplifier to provide
measurements impervious to noise and
electrical interferences.

FC1013 electrode is designed to prevent
the typical problems of clogging in viscous
and proteinaceous liquids ensuring a fast
response and stable reading.

PVDF body

The FC1013 is composed of food grade PVDF
plastic. This material is highly durable and
chemically resistant.

General purpose glass

The FC1013 uses general purpose (GP) glass.
The formulation allows for fast response over
a wide range of temperatures. The FC1013 is
suitable to use with samples that measure
from 0 to 80°C.

Refillable electrolyte

The silver-free electrolyte ensures no silver
precipitate can clog the junction. An easy
to use fill cap allows for quick refilling of
electrolyte solution to maintain adequate
head pressure.

Single ceramic junction

A porous ceramic frit allows the silver-free
electrolyte to flow slowly into solution,
providing accurate readings for aqueous
samples.

Spheric tip shape

The shape of the sensingmembrane provides
a large surface area for contact with milk
samples. The highly durable construction
provides accurate measurements on the
dairy farm as well as the production facility.

Built-in temperature sensor

A thermistor temperature sensor is in the
tip of the indicating pH bulb. A temperature
sensor should be as close as possible to
the indicating pH electrode in order to
compensate for variations in temperature.

Specifications

FC1013

pre-amplified pH/

Description temperature probe
Reference double, Ag/AgCl
Junction ceramic, single
Electrolyte KCI3.5M

Max Pressure 0.1bar

Range pH:0to13
Recommended 0t080°C(32t0176°F)
Operating Temperature -GP

Tip/Shape spheric (dia: 7.5 mm)
Temperature Sensor yes

Amplifier yes

Body Material PVDF

Cable coaxial;1m(3.3)
Connection quick connect DIN

Application Importance

The measurement of pHinmilkisimportantin
testing for impurities, spoilage, and signs of
mastitis infection. While there are a number
of factors that affect the composition of
milk, pH measurements can help producers
understand what might be causing certain
compositional changes. pH measurements
are commonly performed at various points in
a milk processing plant.

Fresh milk has a pH value of 6.7. When the pH
value of the milk falls below pH 6.7, it typically
indicates spoilage by bacterial degradation.
Bacteria from the family of Lactobacillaceae
are lactic acid bacteria (LAB) responsible for
the breakdown of the lactose in milk to form
lactic acid. Eventually when the milk reaches
an acidic enough pH, coagulation or curdling
will occur along with the characteristic smell
and taste of “sour” milk.

Milk with pH values higher than pH 6.7
potentially indicate that the milk may have
come from cows infected with mastitis.
Mastitis is an ever-present challenge with
dairy milking cows. When infected, the
cow's immune system releases histamine
and other compounds in response to the
infection. There is a resulting increase in
permeability of endothelial and epithelial cell
layers, allowing blood components to pass
through a paracellular pathway. Since blood
plasma is slightly alkaline, the resulting pH
of milk will be higher than normal. Typically
milk producers can perform a somatic cell
count to detect a mastitis infection, but a pH
measurement offers a quick way to screen for
infection.

Understanding the pH of raw milk can also
help producers optimize their processing
techniques. For example, in operations that
useUltraHigh Temperature (UHT) processing,
even small variations from pH 6.7 can affect
the time required for pasteurization and the
stability of the milk after treatment.
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pH/ Temperature
Meter for Meat

HIS8163 is a professional portable pH and
temperature meter with a probe designed
specifically for pH measurement in meat.

» Waterproof
IP67 rated waterproof,
rugged enclosure

* CALCheck™
Alerts users to problems during
calibration including dirty/broken
electrode, contaminated buffer
and overall probe condition

» Automatic or manual
temperature compensation
pH sensorsincorporate a built-
in temperature sensor

» Calibration
Up to a five-point calibration
with seven standard buffers
and five custom buffers

» Approximately 200 hour battery life
Powered by (4) 1.5V AA batteries

» Cleardisplay
Dot matrix display with
multifunction virtual keys

+ Autohold
Automatically holds the first
stable reading on the display

» (alibration timeout
Alerts when calibrationis due
ataspecifiedinterval

» Connectivity
PC connectivity via opto-isolated
micro-USB with HI92000 software
. oLp 2 v HELP
- GLPdataprovides data from
previous calibration to ensure Good
Laboratory Practices are met

« Intuitive keypad CAL GLP RANGE

Important and often used functions ——t"'|
such as GLP information, help,
range, calibration and backlight |

have a dedicated button SETUP RCL MODE
. Supplled complete

Each meteris supplied complete B ] ‘W‘?
with sensor, calibration and cleaning “u 4 'nj,!

solutions, beakers, PC software and — &

connection cable, instruction manual, 5 i
quick start guide and batteriesin
arugged, custom carrying case

portable

AN
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Meat pH Meter

designed for food professionals

Hanna food quality pH meters are rugged and portable with the performance and features of a benchtop. Five models are available
in this series to measure food, milk, meat, yogurt and cheese. Each model is supplied with an application specific electrode
and cleaning solutions. These waterproof meters comply to IP67 standards and can be easily operated with one hand.

Backlit Graphic LCD Display

These meters feature a backlit graphic LCD
with on-screen help. The graphic display
allows for the use of virtual keys to provide
foranintuitive user interface.

Waterproof Protection

The meter is enclosed in an IP67 rated
waterproof casing and can withstand
immersion in water at a depth of 1 m for up to
30 minutes.

Quick Connect Probe

Each meter features an application specific
pH/temperature probe with a quick connect
DIN connector to make attaching and
removing the probe simple and easy.

Calibration Timeout

Alerts when calibration is due at a specified
interval.

pH Calibration

Choose from seven standard pH buffers
and five custom values to obtain up to five
point calibration and achieve high precision
readings with a 0.001 pH resolution and a pH
accuracy of £0.002.

Enhanced Calibration

An “out of calibration range” warning can
be engaged to keep the user informed of
the current calibration and help to avoid
performing measurements that are out of
the bracketed range.

CAL Check™

Hanna's CAL Check maintains a history of past
calibrations and monitors the pH electrode
and buffers during subsequent calibrations
for any signs of wide variances due to a
dirty or broken electrode or contaminated
pH buffers. During calibration, users are
alerted to problems should they occur. After
calibration, the electrode’s overall condition
is displayed as a percentage.

GLP

Comprehensive GLP functions are directly
accessible by pressing the GLP key.
Calibration data, including date, time and
calibrationvalues are stored withlogged data
forretrieval at a later time.

Data Logging

The log-on-demand feature allows users
to store up to 200 samples that can be later
transferred to a PC with the HIS20015 USB
cable and HI92000 software.

Automatic Temperature
Compensation

pHsensorsincorporate a built-in temperature
sensorinthetip of theelectrode forafastand
accurate temperature compensated value.

Intuitive Keypad

The fitted rubber keypad has dedicated keys
formanyimportantand often used functions.
These meters also feature two virtual soft
keys that navigate the user through setup
and logging of data. The interface is intuitive
forany user's level of experience.

HANNN
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Auto Hold

Pressing AutoEnd during measurement will
automatically hold the first stable reading on
the display.

<

&
- ‘

Dedicated Help Key

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

Setup Screen

Our extensive setup screen features a host
of configurable options such as time, date,
temperature units and language for help
screens and guides.

PC Connectivity

Logged data can be transferred to a Windows
compatible PC with the included HIS20015
micro USB cable and HIS2000 software.

Long Battery Life

The display of the meter has a battery icon
indicator to show the remaining power.
The meter uses four 1.5V AA batteries that
provide up to 200 hours of battery life.

Supplied Complete in a Rugged
Custom Carrying Case

Each meter is supplied complete with
sensor, calibration and cleaning solutions,
beakers, PC software and connection cable,
instruction manual, quick start guide and
batteries in a rugged, custom carrying case.
The inside compartment of the carrying case
is thermoformed to securely hold and protect
all of the components.

Specifications HI98163
Range -2.0t020.0 pH; -2.00 t0 20.00 pH; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
pH* Accuracy +0.1pH; £0.01 pH; £0.002 pH
. ) up to five-point calibration, seven standard buffers available (1.68, 4.01, 6.86, 7.01, 9.18,10.01, 12.45)
Q Calibration §
= and five custom buffers
)
[ge] Temperature Compensation automatic or manual from-20.0 to 120.0°C(-4.0 to 248.0°F)
]
P Range +2000mV
(@)
a Resolution 01mv
mV
Accuracy +0.2mV
Relative mV Offset Range +2000mV
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature* Resolution 0.1°C(0.1°F)
Accuracy +0.4°C(£0.8°F) (excluding probe error)
pHProbe FC2323 PVDF body, pH electrode with internal temperature sensor, quick DIN connectorand 1 m (3.3 cable)
Slope Calibration from 80t0110%
Log-on-demand Up to 200 samples (100 pH, 100 mV)
PCConnection opto-isolated USB with HIS2000 software and micro USB cable
Additional 12
Specifications Input Impedance 1012Q
Battery Type/ Life 1.5V AA batteries (4) / approximately 200 hours of continuous use without backlight (50 hours with backlight)
Auto-off user selectable: 5,10, 30, 60 min, disabled
Environment 0to50°C(321t0122°F); RH100% IP67
Dimensions / Weight 185x93x35.2mm(73x3.6x1.4")/400g(14.20z)
Ordering HI98163 is supplied with FC2323 pH electrode, FCO99 meat piercing stainless steel blade, HI7004M pH 4.01 buffer solution (230 mL), HI7007M pH 7.01 buffer
Inf . solution (230 mL), HI700630 electrode acid cleaning solution sachet for meat grease and fat deposits (2), 100 mL plastic beaker (2), HI32000 PC software,
nformation HI920015 micro USB cable, 1.5V AA batteries (4), quick start guide, quality certificate and instruction manual in arugged carrying case with custominsert.
* Limits will be reduced to actual probe/sensor limits.
0 i . i . pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.
2.66 HHWHWHmsrrumenrs | www.hannainst.com Hsol b 2.142; electrodecl [ b 2.156




Fee3es Application Importance
pH /Temperature In the meat production industry, the

PI’Obe for Meat monitoring of pH is considered to be of

the utmost importance due to its effect
on the meat's quality factors including
water binding capacity and shelf life. Upon
slaughter, biochemical processes begin to
break down the meat. Glycolysis begins post-

The FC2323 probe has been specially designed with a
stainless steel blade tip for meat penetration.

PVDF body mortem, converting glycogen to lactic acid,
Polyvinylidene fluoride (PVDF) is a food grade plastic reducing the pH of the carcass. Depending
that is resistant to most chemicals and solvents, onanumber of factors such as type of animal
including sodium hypochlorite. It has high abrasion and even breed, this decrease in pH can take
resistance, mechanical strength and resistance to anywhere fromasingle hour to many. Itis vital
ultravioletand nuclearradiation. PVDF is alsoresistant to monitor pH during this phase as once the
to fungal growth. lowest pH value is reached, the pH will begin
to slowly rise, indicating that decomposition
Viscolene electrolyte has begun.
The viscolene electrolyte offers a hard gel interface The pH value of meat influences its" water
between the inner electrode components and the binding capacity which directly impacts
sample being measured. The electrolyte is silver-free consumer qualities such as tenderness
forusein food products and is maintenance-free. and color. Lower pH values result in a lower
water-binding capacity and lighter colors.
Stainless steel piercing blade 3 Factors such as these can be important when

considering how to efficiently produce meat
products. For example, when producing dry
sausages the meat must have a low water
binding capacity so thatitcandry evenly.

The FCO99 (35mm; 1.38") stainless steel blade can
be attached to the probe for easy meat penetration.
Piercing into the meat will allow for the pH glass and
referencejunctiontobeincontact with the sample for
a direct pH measurement without extensive sample
preparation.

Depending on the type of the final product
and the steps required to get there, pH values
will vary throughout the meat processing
industry. It is imperative, regardless of the
final product, that pH be maintained at a low
valuetopreventbacterial spoilageand comply
with food safety regulations. By monitoring
pH values throughout the meat production
process, you can ensure the creation of
consistent and safe meat products.

Open junction reference

Clogging of the reference junction is a common
challenge faced by food producers that measure pH
in semi-solid products such as meat. The solids can
easily clog the ceramic junction used with standard
laboratory pH electrodes. The open junction design of
the FC2323 resists clogging and continues to provide

accurate, stable readings. -8
—-
Q)
Low temperature glass o
The FC2023 eIec‘Frode uses Low Temp(?ralture (LT) Specifications ~ FC2323 )
glass for the sensing bulb. The LT glass tip is a lower -
resistance glass formulation. As the temperature of Description pre-amplified pH/
. . temperature probe
the sensing glass decreases, the resistance of the LT .
glass will increase approaching that of standard glass Reference single, Ag/AgCl
at ambient temperatures. The FC2023 is suitable to Junction open
use with samples that measure from 0 to 50°C. Electrolyte viscolene
Max Pressure 0.1bar
Built-in temperature sensor Range pH: 01012
A thermistor temperature sensor is in the tip of the Recommended
o : 0t050°C(32to
indicating pH electrode. A temperature sensor should Operating 122°F) - LT
be as close as possible to the indicating pH bulb in Temperature
order to compensate for variations in temperature. Tin/Sh conic
'p/>hape (dia: 6 x 10 mm)
Coni(: t|p Shape Temperature Sensor yes
This design along with a piercing blade allows for Amplifier yes
the easy penetration into semisolids for the direct Body Material PVDF
measurement of pH. Cable coaxial;1m(3.3")
Connection quick connect DIN
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portable

pH / Temperature
Meter for Yogurt

HIS8164 is a professional portable pH and
temperature meter with a probe designed
specifically for pH measurementin yogurt.

» Waterproof
IP67 rated waterproof, rugged enclosure

* CALCheck™
Alerts users to problems during
calibration including dirty/broken
electrode, contaminated buffer
and overall probe condition

» Automatic or manual
temperature compensation
pH sensorsincorporate a built-
in temperature sensor

» (alibration
Up to a five-point calibration
with seven standard buffers
and five custom buffers

» Approximately 200 hour battery life
Powered by (4) 1.5V AA batteries

» Cleardisplay
Dot matrix display with
multifunction virtual keys

» Autohold
Automatically holds the first
stable reading on the display

» (alibration timeout
Alerts when calibration is due
ataspecified interval

» Connectivity
PC connectivity via opto-isolated
micro-USB with HI92000 software

« GLP
GLP data provides data from
previous calibration to ensure Good
Laboratory Practices are met

* Intuitive keypad
Important and often used functions
such as GLP information, help,
range, calibration and backlight
have a dedicated button

. Supplled complete
Each meteris supplied complete
with sensor, calibration and cleaning
solutions, beakers, PC software and
connection cable, instruction manual,
quick start quide and batteriesin
arugged, custom carrying case

NN
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Yogurt pH Meter

designed for food professionals

Hanna food quality pH meters are rugged and portable with the performance and features of a benchtop. Five models are available
in this series to measure food, milk, meat, yogurt and cheese. Each model is supplied with an application specific electrode
and cleaning solutions. These waterproof meters comply to IP67 standards and can be easily operated with one hand.

Backlit Graphic LCD Display

These meters feature a backlit graphic LCD
with on-screen help. The graphic display
allows for the use of virtual keys to provide
foranintuitive user interface.

Waterproof Protection

The meter is enclosed in an IP67 rated
waterproof casing and can withstand
immersion in water at a depth of 1 m for up to
30 minutes.

Quick Connect Probe

Each meter features an application specific
pH/temperature probe with a quick connect
DIN connector to make attaching and
removing the probe simple and easy.

Calibration Timeout

Alerts when calibration is due at a specified
interval.

pH Calibration

Choose from seven standard pH buffers
and five custom values to obtain up to five
point calibration and achieve high precision
readings with a 0.001 pH resolution and a pH
accuracy of £0.002.

Enhanced Calibration

An “out of calibration range” warning can
be engaged to keep the user informed of
the current calibration and help to avoid
performing measurements that are out of
the bracketed range.

CAL Check™

Hanna's CAL Check maintains a history of past
calibrations and monitors the pH electrode
and buffers during subsequent calibrations
for any signs of wide variances due to a
dirty or broken electrode or contaminated
pH buffers. During calibration, users are
alerted to problems should they occur. After
calibration, the electrode’s overall condition
is displayed as a percentage.

GLP

Comprehensive GLP functions are directly
accessible by pressing the GLP key.
Calibration data, including date, time and
calibrationvalues are stored withlogged data
forretrieval at a later time.

Data Logging

The log-on-demand feature allows users
to store up to 200 samples that can be later
transferred to a PC with the HIS20015 USB
cable and HI92000 software.

Automatic Temperature
Compensation

pHsensorsincorporate a built-in temperature
sensorinthetip of theelectrode forafastand
accurate temperature compensated value.

Intuitive Keypad

The fitted rubber keypad has dedicated keys
formanyimportantand often used functions.
These meters also feature two virtual soft
keys that navigate the user through setup
and logging of data. The interface is intuitive
forany user's level of experience.

HANNN
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Auto Hold

Pressing AutoEnd during measurement will
automatically hold the first stable reading on
the display.

-

&
- ‘

Setup Screen

Our extensive setup screen features a host
of configurable options such as time, date,
temperature units and language for help
screens and guides.

Long Battery Life

The display of the meter has a battery icon
indicator to show the remaining power.
The meter uses four 1.5V AA batteries that
provide up to 200 hours of battery life.

Supplied Complete in a Rugged

s
Custom Carrying Case

Dedicated HE|D Key Each meter is supplied complete with

Contextual help is always available through a sensor, calibration and cleaning solutions,

dedicated "HELP"key. Clear tutorial messages beakers, PC software and connection cable,

and directions are available on-screen to PC Connectivity instruction manual, quick start guide and

quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

Logged data can be transferred to a Windows
compatible PC with the included HIS20015
micro USB cable and HIS2000 software.

batteries in a rugged, custom carrying case.
The inside compartment of the carrying case
is thermoformed to securely hold and protect
all of the components.

Specifications HI98164
Range -2.0t020.0 pH; -2.00 t0 20.00 pH; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
pH* Accuracy +0.1pH; £0.01 pH; £0.002 pH
. ) up to five-point calibration, seven standard buffers available (1.68, 4.01, 6.86, 7.01, 9.18,10.01, 12.45)
Q Calibration §
= and five custom buffers
)
[ge] Temperature Compensation automatic or manual from-20.0 to 120.0°C(-4.0 to 248.0°F)
4=
P Range +2000mV
(@)
a Resolution 01mv
mV
Accuracy +0.2mV
Relative mV Offset Range +2000mV
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature* Resolution 0.1°C(0.1°F)
Accuracy +0.4°C(£0.8°F) (excluding probe error)
pHProbe FC2133 glass body, pH electrode with internal temperature sensor, quick DIN connector and 1 m (3.3' cable)
Slope Calibration from 80t0110%
Log-on-demand Up to 200 samples (100 pH, 100 mV)
PCConnection opto-isolated USB with HIS2000 software and micro USB cable
Additional 12
Specifications Input Impedance 1012Q
Battery Type/ Life 1.5V AA batteries (4) / approximately 200 hours of continuous use without backlight (50 hours with backlight)
Auto-off user selectable: 5,10, 30, 60 min, disabled
Environment 0to50°C(32t0122°F); RH100% IP67
Dimensions / Weight 185x93x35.2mm(73x3.6x1.4")/400g(14.20z)
Ordering HI98164 is supplied with FC2133 pH electrode, HI7004M pH 4.01 buffer solution (230 mL), HI7007M pH 7.01 buffer solution (230 mL), HI700643 electrode
Inf . cleaning and disinfection solution sachet for yogurt products (2), 100 mL plastic beaker (2), HI92000 PC software, HI920015 micro USB cable, 1.5V AA
nformation batteries (4), quick start guide, quality certificate and instruction manual in a rugged carrying case with custominsert.
* Limits will be reduced to actual probe/sensor limits.
HHWHHHHMSTI’UTT\QHE | www.hannainst.com pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156




FC2133

pH / Temperature
Probe for Yogurt

The FC2133 pH electrode is rugged and easy to
clean with a conical tip and built-in temperature
sensor. The open junction design consists of a
solidgelinterface (viscolene) between the sample
andinternal Ag/AgClreference. Thisinterface not
only prevents silver from entering the sample,
but also makes it impermeable to clogging after
measurements in semi-solid or viscous samples.
FC2133 electrode is designed to prevent the
typical problems of clogging in viscous liquids,
ensuring a fast response and stable reading.

Glass body

The glass body of the FC2133 allows standards
and samples to more quickly reach thermal
equilibrium  while also providing chemical
resistance.

Low temperature glass

The FC2133 electrode uses Low Temperature
(LT) glass for the sensing bulb. The LT glass tip
is a lower resistance glass formulation. As the
temperature of the sensing glass decreases,
the resistance of the LT glass will increase
approaching that of standard glass at ambient
temperatures. The FC2133 is suitable to use with
samples that measure from 0 to 50°C.

Viscolene electrolyte

The viscolene electrolyte offers a hard gel
interface  between the inner electrode
components and the sample being measured.
The electrolyte is silver-free for use in yogurt and
is maintenance-free.

Open junction reference

Clogging of the reference junction is a common
challenge faced by yogurt producers as the
milk solids and proteins can easily build up on
the electrode. The open junction design of the
FC2133resists clogging and continues to provide
accurate, stable readings.

Conic tip shape

This design allows for penetration into semisolids
and emulsions for the direct measurement of pH
in yogurt products.

Built-in temperature sensor

A thermistor temperature sensor is in the tip of
theindicating pHelectrode. Atemperature sensor
should be as close as possible to the indicating
pH bulb in order to compensate for variations in
temperature.

Specifications

FC2133

pre-amplified pH/

Description temperature probe
Reference double, Ag/AgCl
Junction open

Electrolyte viscolene

Max Pressure 0.1bar

Range pH:0tol2
Recommended

Operating 0t050°C(32t0122°F)
Temperature

Tip/Shape conic
Temperature Sensor yes

Amplifier yes

Body Material glass

Cable coaxial; 1m(3.3)
Connection quick connect DIN

Application Importance

Monitoring pH is crucial in producing
consistent, quality yogurt. Yogurt is made
by the fermentation of milk with live
bacterial cultures. Following pasteurization
and compositional adjustment, milk s
homogenized for a consistent texture,
heated to the desired thickness, and
cooled before inoculation. Most yogurt is
inoculated with a starter culture consisting
of Lactobacillus bulgaricus and Streptococcus
thermophilus. Once the live culture is added,
the mixture of milk and bacteria is incubated,
allowing for fermentation of lactose to lactic
acid. As lactic acid is produced, there is a
correlating drop in pH. Due to the more acidic
mixture, the casein protein in milk coagulates
and precipitates out, thickening the milk into
ayogurt-like texture.

Yogurt producers cease incubation once a
specific pH level is reached. Most producers
have a set point between pH 4.0 and 4.6
in which fermentation is stopped by rapid
cooling. The amount of lactic acid present at
this pH level is ideal for yogurt, giving it the
characteristic tartness, aiding in thickening,
and acting as a preservative against
undesirable strains of bacteria.

By verifying that fermentation continues
to a predetermined pH endpoint, yogurt
producers can ensure their products remain
consistent in terms of flavor, aroma, and
texture. A deviation from the predetermined
pH can lead to a reduced shelf life of yogurt
or create a product that is too bitter or tart.
Syneresis is the separation of liquid, in this
case whey, from the milk solids; this can occur
if fermentation is stopped too early or too
late, resulting in yogurt that is respectively
too alkaline or too acidic. Consumers expect
yogurt to remain texturally consistent, so
ensuring fermentation is stopped at the
appropriate pHisvitaltoconsumer perception.
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pH / Temperature
Meter for Cheese

HIS8165 is a professional portable pH and
temperature meter with a probe designed
specifically for pH measurement in cheese.

» Waterproof
IP67 rated waterproof,
rugged enclosure

* CALCheck™
Alerts users to problems during
calibration including dirty/broken
electrode, contaminated buffer
and overall probe condition

» Automatic or manual
temperature compensation
pH sensorsincorporate a built-
in temperature sensor

» Calibration
Up to a five-point calibration
with seven standard buffers
and five custom buffers

» Approximately 200 hour battery life
Powered by (4) 1.5V AA batteries

» Cleardisplay
Dot matrix display with
multifunction virtual keys

+ Autohold
Automatically holds the first
stable reading on the display

» (alibration timeout
Alerts when calibrationis due
ataspecifiedinterval

» Connectivity
PC connectivity via opto-isolated
micro-USB with HI92000 software

* GLP
GLP data provides data from
previous calibration to ensure Good
Laboratory Practices are met

portable

* Intuitive keypad
Important and often used functions CAL GLP
such as GLP information, help,
range, calibration and backlight |
have a dedicated button |

:

. Supplled complete
Each meteris supplied complete
with sensor, calibration and cleaning
solutions, beakers, PC software and
connection cable, instruction manual,
quick start guide and batteriesin
arugged, custom carrying case

NN
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Cheese pH Meter

designed for food professionals

Hanna food quality pH meters are rugged and portable with the performance and features of a benchtop. Five models are available
in this series to measure food, milk, meat, yogurt and cheese. Each model is supplied with an application specific electrode
and cleaning solutions. These waterproof meters comply to IP67 standards and can be easily operated with one hand.

Backlit Graphic LCD Display

These meters feature a backlit graphic LCD
with on-screen help. The graphic display
allows for the use of virtual keys to provide
foranintuitive user interface.

Waterproof Protection

The meter is enclosed in an IP67 rated
waterproof casing and can withstand
immersion in water at a depth of 1 m for up to
30 minutes.

Quick Connect Probe

Each meter features an application specific
pH/temperature probe with a quick connect
DIN connector to make attaching and
removing the probe simple and easy.

Calibration Timeout

Alerts when calibration is due at a specified
interval.

pH Calibration

Choose from seven standard pH buffers
and five custom values to obtain up to five
point calibration and achieve high precision
readings with a 0.001 pH resolution and a pH
accuracy of £0.002.

Enhanced Calibration

An “out of calibration range” warning can
be engaged to keep the user informed of
the current calibration and help to avoid
performing measurements that are out of
the bracketed range.

CAL Check™

Hanna's CAL Check maintains a history of past
calibrations and monitors the pH electrode
and buffers during subsequent calibrations
for any signs of wide variances due to a
dirty or broken electrode or contaminated
pH buffers. During calibration, users are
alerted to problems should they occur. After
calibration, the electrode’s overall condition
is displayed as a percentage.

GLP

Comprehensive GLP functions are directly
accessible by pressing the GLP key.
Calibration data, including date, time and
calibrationvalues are stored withlogged data
forretrieval at a later time.

Data Logging

The log-on-demand feature allows users
to store up to 200 samples that can be later
transferred to a PC with the HIS20015 USB
cable and HI92000 software.

Automatic Temperature
Compensation

pHsensorsincorporate a built-in temperature
sensorinthetip of theelectrode forafastand
accurate temperature compensated value.

Intuitive Keypad

The fitted rubber keypad has dedicated keys
formanyimportantand often used functions.
These meters also feature two virtual soft
keys that navigate the user through setup
and logging of data. The interface is intuitive
forany user's level of experience.

HANNN

www.hannainst.com | HHHHWHHHHinsrruments

o
o
—
—t
o}
=
D)




Auto Hold

Pressing AutoEnd during measurement will
automatically hold the first stable reading on
the display.
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Dedicated Help Key

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

Setup Screen

Our extensive setup screen features a host
of configurable options such as time, date,
temperature units and language for help
screens and guides.

PC Connectivity

Logged data can be transferred to a Windows
compatible PC with the included HIS20015
micro USB cable and HIS2000 software.

Long Battery Life

The display of the meter has a battery icon
indicator to show the remaining power.
The meter uses four 1.5V AA batteries that
provide up to 200 hours of battery life.

Supplied Complete in a Rugged
Custom Carrying Case

Each meter is supplied complete with
sensor, calibration and cleaning solutions,
beakers, PC software and connection cable,
instruction manual, quick start guide and
batteries in a rugged, custom carrying case.
The inside compartment of the carrying case
is thermoformed to securely hold and protect
all of the components.

Specifications HI98165
Range -2.0t020.0 pH; -2.00 t0 20.00 pH; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
pH* Accuracy +0.1pH; £0.01 pH; £0.002 pH
@ ) ) up to five-point calibration, seven standard buffers available (1.68, 4.01, 6.86, 7.01, 9.18, 10.01, 12.45)
Calibration §
= and five custom buffers
)
B Temperature Compensation automatic or manual from -20.0 to 120.0°C (-4.0 to 248.0°F)
5 Range +2000mV
a Resolution 01mv
mV
Accuracy +0.2mV
Relative mV Offset Range +2000mV
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature* Resolution 0.1°C(0.1°F)
Accuracy +0.4°C (£0.8°F) (excluding probe error)
FC2423 pre-amplified pH and temperature probe with stainless steel sheath, pH electrode with internal temperature sensor,
pHProbe . |
quick DIN connectorand 1 m (3.3 cable)
Slope Calibration from80t0110%
Log-on-demand Up to 200 samples (100 pH, 100 mV)
Additional PCConnection opto-isolated USB with HIS2000 software and micro USB cable
Specifications | Inputimpedance 1012Q
Battery Type/Life 1.5V AA batteries (4) / approximately 200 hours of continuous use without backlight (50 hours with backlight)
Auto-off user selectable: 5,10, 30, 60 min, disabled
Environment 0to50°C(32t0122°F); RH100% IP67
Dimensions / Weight 185x93x35.2mm (7.3x3.6x1.4")/400g(14.20z)
Ordering HI98165 is supplied with FC2423 pH electrode, HI7004M pH 4.01 buffer solution (230 mL), HI7007M pH 7.01 buffer solution (230 mL), HI700642 electrode
Inf . cleaning solution sachet for cheese residues (2), 100 mL plastic beaker (2), HI32000 PC software, HI920015 micro USB cable, 1.5V AA batteries (4), quick
nformation start guide, quality certificate and instruction manual in arugged carrying case with custominsert.
* Limits will be reduced to actual probe/sensor limits.
HHWHHHHMSTI’UTT\QHE | www.hannainst.com pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156




FC2423

pH / Temperature
Probe for Cheese

FC2423 electrode has a stainless steel
sheath and conical tip to ensure quick, easy
measurements and fast response. FC2423
pH electrode features a built-in temperature
sensorand isideal for measurementsin semi-
solid samples such as cheeses.

Low temperature glass

The FC2423 electrode uses Low Temperature
(LT) glass for the sensing bulb. The LT glass tip
is a lower resistance glass formulation. As the
temperature of the sensing glass decreases,
the resistance of the LT glass will increase
approaching that of standard glass at ambient
temperatures. The FC2423 is suitable to use
with samples that measure from 0 to 50°C.

AISI 316 stainless steel body

The metal body offers durability in the
production facility and can withstand
chloride concentrations that cause corrosion
in other types of alloys.

Viscolene electrolyte

The viscolene electrolyte offers a hard gel
interface between the inner electrode
components and the sample being measured.
The electrolyteissilver-free for use in cheese
products and is maintenance-free.

Built-in temperature sensor

A thermistor temperature sensor is in the tip
of theindicating pH electrode. A temperature
sensor should be as close as possible to the
indicating pH bulb in order to compensate for
variations in temperature.

Conic tip shape

This design allows for penetration into solids,
semi solids, and emulsions for the direct
measurement of pH in cheese products.

Specifications

FC2423

pre-amplified pH/

Description temperature probe
Reference single, Ag/AgCl
Junction open

Electrolyte viscolene

Max Pressure 0.1bar

Range pH:0to12

Recommended Operating

0to50°C(32to

Temperature 122°F)
Tip/Shape conic
Temperature Sensor yes

Amplifier yes

Body Material Qtlzle?lG stainless
Cable coaxial;1m(3.3")
Connection quick connect DIN

Application Importance

pH is an essential measurement throughout the
entire cheesemaking process. From the initial
measurements of incoming milk to the final
measurements of ripened cheese, pH is the most
important parameter for cheese quality and
safety control.

Acidification of milk begins with the addition
of bacterial culture and rennet. The bacteria
consume lactose and create lactic acid as a
byproduct of fermentation, lowering the pH of
the milk. Once the milk reaches a particular pH, the
rennet is added. The enzymes in rennet help to
speed up curdling and create a firmer substance.
For cheesemakers that dilute their rennet, the
pH of the dilution water is also critical; water that
is near pH 7 or higher can deactivate the rennet,
causing problems with coagulation.

Once the curds are cut, stirred, and cooked, the
liquid whey must be drained. The pH of whey at
draining directly affects the composition and
texture of the final cheese product. Whey that has
arelatively high pH contributes to higher levels of
calcium and phosphate and results in a stronger
curd. Typical pH levels at draining can vary
depending on the type of cheese; for example,
Swiss cheese is drained between pH 6.3 and 6.5
while Cheddar cheese is drained between pH 6.0
and6.2.

The next stages of milling and salting are affected
by pH as well. During milling, curds are cut into
smaller pieces to prepare the cheese for salting.
Curds with a lower pH at milling result in a harder
cheese. A low pH will also result in higher salt
absorption during the salting stage.

When curds are pressed into a final, solid form,
the pH directly affects how well the curds fuse
together. If the pH is too high during pressing, the
curds will not bind together as well and the final
cheese will have a more open texture.

During brining, the cheese soaks up salt from the
brine solution and loses excess moisture. The pH
of the brine solution should be close to the pH
of the cheese, ensuring equilibrium of ions like
calcium and hydrogen. If there is an imbalance
during brining, the final product can have rind
defects, discoloration, a weakened texture, and a
shorter shelf life.

Cheeses must fall within a narrow pH range to
provide an optimal environment for microbial and
enzymatic processes that occur during ripening.
Bacterial cultures used in ripening are responsible
for characteristics like the holes in Swiss cheese,
the white mold on Brie rinds, and the aroma of
Limburger cheese. A deviation from the ideal
pH is not only detrimental to the ecology of the
bacteria, but also to the cheese structure. Higher
pH levels can result in cheeses that are more
elastic while lower pH levels can cause brittleness.

HANNN

www.hannainst.com | HHHHWHHHHinsrruments

o
o
—
—t
o}
=
)




@

0
[1°]
+—
—
@)
@y

HI9126

Portable pH/mV
Meter

* CALCheck™
Alerts users of calibration status

» Backlight
Backlit, multi-level LCD display

» Battery Error Prevention System (BEPS)
Automatically shuts off meter
when battery is too low to
take accurate readings

» Batteryindicator
Battery percentage
displayed on startup

» Help feature
Tutorial messages displayed on LCD

The HIS126 includes Hanna's exclusive
CAL Check technology. CAL Check monitors
the pH bulb every time the instrument is
calibrated.Inthe eventof adirty pHelectrode,
CAL Checkwarnsusers that maintenance may
be needed.

Calibrated buffers are continuously displayed
in measurement mode to remind users of
the instrument's calibration point. Users can
easily determine if readings are taken too far
outside the calibration range.

The HI9126 can store and recall a reading at
the touch of a button and features a real-
time clock.

HI9126 utilizes the HI1230B double junction
pH electrode. The double junction design
helps to minimize junction contamination for
consistently accurate results. The HI9126
can also measure ORP in the mV range using
an optional ORP probe.

B
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HI 9126

pH

Specifications HI9126
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.01pH
pH* automatic, one or two-point with seven standard
Calibration buffers available (pH1.68,4.01,6.86, 7.01,9.18,10.01,
12.45) and two custom buffers
Temperature automatic or manual from -20.0 t0 120.0°C
Compensation (-4.0t0 248.0°F)
Range +699.9mV; £1999 mV
mV Resolution 01mV;1mVv
Accuracy +0.2mV; £1mV
Range -20.0t0120.0°C; -4.0°F to 248.0°F
Temperature* Resolution 0.1°C;0.1°F
Accuracy +0.4°C; £0.8°F
HI1230B PEI body pH electrode with BNC connector
pHElectrode and1m (33 cable (included)
HI7662 stainless steel temperature probe
Temperature Probe with1m(3.3) cable (included)
Slope / Offset Calibration from80t0108%/ +1 pH
Additional
Input Impedance 10%*20hm

Specifications

Battery Type/ Life

1.5V (3) AAA/ approximately 200 hours of continuous use
without backlight (50 hours with backlight)

Auto-off

after 20 minutes of non-use (can be disabled)

Environment

01t050°C(32to122°F); RH max100%

Dimensions / Weight

185x72x36mm (7.3x2.8x1.4")/300q (10.6 0z.)

Ordering
Information

HI9126 is supplied with HI1230B pH electrode, HI7662 temperature probe,
HI70004 pH 4.01 buffer solution sachet, HI70007 pH 7.01 buffer sachet, HI700601
electrode cleaning solution sachet, 100 mL plastic beaker, 1.5V AAA batteries (3),
instructions and hard carrying case.

*Limits will be reduced to actual sensor limits

pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142
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Specifications HI9124 HI9125
Range -2.00t016.00 pH -2.00t016.00 pH
Resolution 0.01 pH 0.01 pH
Accuracy +0.01 pH +0.01 pH
one or two-pointwith five  one or two-point with five
pH* Calibration standard buffervalues (pH  standard buffervalues (pH
4.01,6.86,701,9.18,10.01) 4.01,6.86,701,918,10.01)
automatic or manual automatic or manual
Temperature from-20.0 t0120.0°C from-20.0t0120.0°C
Compensation (-4.0to 248.0°F) without (-4.0 to 248.0°F) without
temperature probe temperature probe
Range - +699.9 mV; +1999 mV
mV Resolution - 01lmV;1mV
Accuracy - +0.2mV; 1 mV
Range -20.0t0120.0°C -20.0t0120.0°C
g g (-4.0°F t0 248.0°F) (-4.0°F t0 248.0°F)
emperature*
P Resolution 0.1°C (0.1°F) 0.1°C (0.1°F)
Accuracy +0.4°C (+0.8°F) +0.4°C (+0.8°F)
H Electrode HI1230B PEI body pH electrode with BNC connector
P and 1 m (3.3") cable (included)
HI7662 stainless steel temperature probe
Temperature Probe with1m (3.3") cable (included)
gkdditlifpnall Slope / Offset Calibration ~ from 80 t0 108% / +1 pH
t
pacitications Input Impedance 10*20hm

Both All Meters

Battery Type/ Life

1.5V AAA (3)/ approximately 200 hours of continuous use.

Auto-off

auto-off after 20 minutes of non-use (can be disabled)

Environment

01t050°C(32t0122°F); RH max100%

Dimensions / Weight

185x72x36mm (7.3x2.8x1.4") /300 g (10.6 0z.)

Ordering
Information

H19124 and HI9125 are supplied with HI1230B pH electrode, HI7662 temperature
probe, HI70004 pH 4.01 buffer solution sachet, HI70007 pH 7.01 buffer solution sachet,
100 mL plastic beaker, batteries, instructions and hard carrying case.

* Limits will be reduced to actual sensor limits

pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142

HIS124 - HIS125

Portable pH/mV
Meters

» Automatic Temperature
Compensation (ATC)

» Two-point calibration
» Waterproof casing

+ Battery Error Prevention System (BEPS)
Automatically shuts off meter
when battery is too low to
take accurate readings

» Battery lifeindicator
Battery percentage
displayed on startup

* Help feature
Tutorial messages displayed on LCD

The HI9124 and HIS125 are portable,
waterproof pH meters. The HIS125 can utilize
ORP (oxidation reduction potential) electrodes
anddisplay resultsin the mV range.

A large dual-level LCD displays both the pH
and temperature along with an operational
guide. Graphic symbols are displayed to help
the users during the calibration process.

The pH calibration procedure is automatic
with five memorized pH buffer values.

These meters utilize the HI1230B double
junction pH electrode. The double junction
helps to minimize junction contamination for
accurate, consistent results.
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HIS91001 - HISS1002 - HI991003

pH/pH-mV/ORP and
Temperature Meters

» Sensor Check™
(HI991003) Allows users to check
the pH electrode status atany time

» Automatic Temperature
Compensation (ATC)

» Two-point calibration
Up to two points automatic calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Battery lifeindicator
Battery percentage
displayed on startup

* HELP feature
Tutorial messages displayed on LCD

HI991001, HIS91002 and HIS91003 are ideal
for plating baths, wastewater, swimming
pooland spawater quality and environmental
applications.

HIS91003 is a portable pH/pH-mV/ORP
and temperature meter with our unigue
Sensor Check™ feature that allows the
user to determine the electrode status at
any time. HI991002 measures pH/ORP and
temperature while the HI931001 measures
pH and temperature.

The HI1296D pH/temperature and HI1297D
pH/ORP/temperature probes feature an easy
to clean recessed tip that prevents solids in
solutions from collecting on the sensor. The
titanium body of these probes function as a
potential matching pin for increased stability
of readings and extended sensor life.

HI1297D y

HI1296D

» Pre-amplified pH electrodes
- The HI1297D pH/ORP electrode
and HI1296D pH electrode have an
internal temperature sensor and
also contain a pre-amplifier to render
measurements impervious to noise
and electrical interferences.

B
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pH I m¥ pH | ORP malar
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Specifications HI991001 HI991002 HI991003
Range -2.00t016.00 pH -2.00t016.00 pH -2.00t016.00 pH
Resolution 0.01pH 0.01 pH 0.01pH
pH* Accuracy +0.02 pH +0.02 pH +0.02 pH
Calibration automatic one or two-point calibration with two sets of standard
buffers available (standard 4.01, 7.01, 10.01 or NIST 4.01, 6.86, 9.18)
Range - +1999 mV +1999 mV
mV Resolution - 1mVv 1mv
Accuracy - +*2mV +2mV
Range - - +825mV (pH-mV)
pH-mV Resolution - - 1mVv
Accuracy - - +1mV
Range -5.0t0105.0°C; 23.0 to 221.0°F
Resolution 0.1°C; 0.1°F
Temperature* -
Accuracy +0.5°C(up to 60°C), £1.0°C (outsu:lle),'
+1.0°F (up to 140°F), £2.0°F (outside)
pH Electrode HI1297D pre-amplified pH/ORP probe with internal temperature
(HI991003 & ; .
HI991002) sensor, DIN connectorand 1 m (3.3") cable (included)
pH Electrode HI1296D pre-amplified pH probe with internal temperature sensor,
" (HI991001) DIN connectorand1m (3.3") cable (included)
Additional
Temperature

Specifications

Compensation

automatic, -5.0 t0 105.0°C(23.0 to 221.0°F)

Battery Type/ Life

1.5V (3) AAA/ approximately 1200 hours of continuous use.

Auto-off

auto-off after eight minutes of non-use

Environment

01050°C (32 to 122°F); RH max. 100%

Dimensions / Weight

152x58x30mm (6.0x2.3x1.2")/205g (7.2 0z.)

Ordering
Information

HI991001 is supplied with HI1296D pH/ORP probe with internal temperature sensor,
HI70004 pH 4.01 buffer sachet, HI70007 pH 7.01 buffer sachet, HI700601 electrode
cleaning solution sachet (2), batteries, instructions and rugged carrying case.

HI991002 and HI991003 are supplied with HI1297D pH/ORP probe with internal temperature
sensor, HI70004 pH 4.01 buffer sachet, HI70007 pH 7.01 buffer sachet, HI700601 electrode
cleaning solution sachet (2), batteries, instructions and rugged carrying case.

*Limits will be reduced to actual sensor limits

pHand ORP solutions begin on page 2.142



HI99121

Direct Soil pH Meter

with Measurement Kit

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Battery lifeindicator
Battery percentage
displayed on startup

* Help feature
Tutorial messages displayed on LCD

The HI99121 is the perfect portable pH
meter for soil testing. With the HI99121 and
HI1292D direct soil pre-amplified pH and
HI 99421 temperature probe, users can test both the
pH mster i pH of soil directly or after preparation of a soil
slurry with deionized water.

The HI1292D features a conical, rugged tip
that can be directly inserted in moist or soft
soil. For harder soils, the kit includes a plastic
auger to perforate the ground.

—

Specifications HI99121
1)
Range -2.00t016.00 pH . ) \
g P » Soil preparation solution (_3‘
Resolution 0.01pH - Forhigher degrees of accuracy, or for SJ"
Accuracy +0.02 pH stony ground where the electrode o
ph* Calibration one or two-point calibration, two sets of standard buffers may be damaged, use the included D
available (4.01, 7.01,10.01 or NIST 4.01, 6.86, 9.18) HI7051M soil preparation solution
Temperature automatic from -5.0 to0 105.0°C (23 to 221°F)
Compensation
Range -5.0t0105.0°C; 23.0t0 221.0°F
Resolution 0.1°C; 0.1°F
Temperature*
Accurac +0.5°C (up t0 60°C), +1.0°C (outside);
Y +1.0°F (up to 140°F), +2.0°F (outside)
HI1292D glass body, pre-amplified pH electrode for soil
Electrode measurement with internal temperature sensor, DIN
connectorand1m (3.3") cable (included)
Additional Battery Type/ Life 1.5V AAA (3)/ approximately 1200 hours of continuous use
Specifications ;
Auto-off after 8 minutes of non-use
Environment 0to50°C(32t0122°F); RH max.100%
Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/205g(7.20z) | shock f rubber b
» Optional shockproof rubber boot
H199121 is supplied with HI1292D pH electrode, HI721319 soil auger, HI7051M soil p ially d p, d
Ordering preparation solution, HI70004 pH 4.01 buffer solution sachet, HI70007 pH 7.01 ! speC|a y designed to prOtec't your
Information buffer solution sachet, HI700663 cleaning solution sachet for inorganic soil deposits, instrument from damage orimpact

HI700664 cleaning solution sachet for organic soil deposits, 100 mL plastic beaker,

- ” . HI710023 Orange
batteries, instructions and a hard carrying case.

H1710024 Blue

*Limits will be reduced to actual sensor limits

HANNN
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HI99131

Portable pH Meter

for Plating Baths

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Battery lifeindicator
Battery percentage
displayed on startup

* HELP feature Plating Batts
Tutorial messages displayed on LCD s P 4 - -

-\\ {J‘"‘ - \'\H
@

HI99131 is a waterproof, portable pH and S ORE o
temperature meter supplied with a flat tip MODE HOLD
probe specifically designed for use in plating

baths.
Hi 28131

The HI62911D pre-amplified, double junction o,

pH probe features a recessed flat tip that is
easy to clean and prevents solids in solutions
from collecting on the sensor. The titanium
body of the HI62911D functions as a
potential matching pin for increased stability
of readings and extended sensor life.

% Specifications HI99131
(48] Range -2.00t016.00 pH
t
o Resolution 0.01pH
a Accuracy +0.02 pH
pH* Calibration one or two-point calibration, two sets of standard buffers
available (4.01,7.01,10.01 or NIST 4.01, 6.86, 9.18)
Temperature automatic from -5.0t0 105.0°C (23 to 221°F)
Compensation
Range -5.0t0105.0°C; 23.0t0 221.0°F
Resolution 0.1°C; 0.1°F
Temperature*
Accurac +0,5°C (up to 60°C), +1.0°C (outside);
4 +1.0°F (up to 140°F), +2.0°F (outside)
HI62911D titanium body, pre-amplified pH probe with
Electrode internal temperature sensor, DIN connectorand 1 m (3.3")
cable (included)
Additional Battery Type/ Life 1.5V AAA (3) / approximately 1200 hours of continuous use
Specifications ;
Auto-off after 8 minutes of non-use
. Environment 0to50°C(32t0122°F); RH max.100%
» Optional shockproof rubber boot ¢ )
. Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/205g(7.20z.)

Specially designed to protect your
instrument from damage orimpact

HI99131 is supplied with HI62911D pH probe, HI70004 pH 4.01 buffer solution sachet,
HI70007 pH 7.01 buffer solution sachet, HI700601 electrode cleaning solution sachets
(2), batteries, instructions and hard carrying case.

Ordering

HI710023 Orange Information
HI710024 Blue

*Limits will be reduced to actual sensor limits

B
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Specifications HI99141
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.02 pH
*
pH Calibration one or two-point calibration, two sets of standard buffers
available (4.01,7.01,10.01 or NIST 4.01, 6.86, 9.18)
Temperature automatic from -5.0 t0 105.0°C (23 to 221°F)
Compensation
Range -5.0t0105.0°C; 23.0to 221.0°F
Resolution 0.1°C; 0.1°F
Temperature*
Accurac +0.5°C (up t0 60°C), +1.0°C (outside);
y +1.0°F (up to 140°F), £2.0°F (outside)
HI72911D titanium body, pre-amplified pH electrode
Electrode with internal temperature sensor, DIN connector and
1m(3.3'cable) (included)
Additional Battery Type/ Life 1.5V AAA (3) / approximately 1200 hours of continuous use
Specifications -
Auto-off after 8 minutes of non-use
Environment 0to50°C(32t0122°F); RH max.100%
Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/205g(7.20z.)

Ordering
Information

HI99141 is supplied with HI72911D pH probe, HI70004 pH 4.01 buffer solution sachet,
HI70007 pH 7.01 buffer solution sachet, HI700601 electrode cleaning solution sachets
(2), batteries, instructions and hard carrying case.

*Limits will be reduced to actual sensor limits

pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156

HI99141

Portable pH Meter

for Boiler and Cooling Towers

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

+ Battery lifeindicator
Battery percentage
displayed on startup

* Help feature
Tutorial messages displayed on LCD

HI99141 is a waterproof, portable pH and
temperature meter supplied with a flat tip
probe specifically designed for boiler and
cooling tower applications.

The HI72911D pre-amplified double junction
pH probe features a flat tip sensor that is
easy to clean and prevents solids in solutions
from collecting on the sensor. The titanium
body of the HI72911D functions as a potential
matching pin for increased stability of
readings and extended sensor life.

. Opt|ona|shocl<|;)roo1c rubber boot
Specially designed to protect your
instrument from damage or impact

HI710023 Orange
HI710024 Blue
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HI99171

Portable pH Meter

for Leather and Paper

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Batterylifeindicator
Battery percentage
displayed on startup

» Help feature
Tutorial messages displayed on LCD

The HIS9171 is a portable, waterproof
meter designed for use with leather and
paper. It provides fast, accurate, direct
pH measurements. The LCD features a
multi-level display with on-screen tutorial HI 99171
messages for calibration and set-up. HIS9171 pH maoter
utilizes a flat tip probe designed to optimize
surface contact with the sample.

pH measurement of papers and cartons
is important, not only in the production
phase, but also in the packaging phase. The
food industry, for example, will perform pH
compatibility tests between the product and
packaging material.

() Specifications HI99171
_% Range -2.00t016.00 pH
4: Resolution 0.01pH
8_ Accuracy +0.02 pH
pH* Calibration one or two-point calibration, two sets of standard buffers
available (4.01,7.01,10.01 or NIST 4.01, 6.86, 9.18)
Temperature automatic from -5.0 10 105.0°C (23 to 221°F)
Compensation
Range -5.0t0105.0°C; 23.0 to 221.0°F
Temperature* Resolution 0.1°C; 0.1°F
Accurac +0.5°C (up to 60°C), +1.0°C (outside);
y +1.0°F (up to 140°F), +2.0°F (outside)
HI1414D glass body, pre-amplified pH electrode with
Electrode flat tip, internal temperature sensor, DIN connector and
1m(3.3") cable (included)
Additional Battery Type/ Life 1.5V AAA (3) / approximately 1200 hours of continuous use
Specifications ;
Auto-off after 8 minutes of non-use
Environment 0to50°C(321t0122°F); RH max.100%
» Optional shockproof rubber boot Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/ 2059 (7.2 0z.)
* Specially designed to protect your HI99171 is supplied with HI1414D flat tipped pH and temperature probe, HI70004 pH
instrument from damage orimpact Ordering 4,01 buffer solution sachet, HI70007 pH 7.01 buffer solution sachet, HI700680 electrode
Information cleaning solution for cellulose deposits sachets (2), HI70960 conductive electrolyte

HI710023 Orange

HI710024 Blue solution for pH measurement (30 mL), batteries, instructions and hard carrying case.

* Limits will be reduced to actual sensor limits
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HI99181

Portable pH Meter

for Skin

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

+ Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Battery lifeindicator
Battery percentage
displayed on startup

* Help feature
Tutorial messages displayed on LCD

The HI99181 is a pH meter specifically
designed for the analysis of skin. Essential for
labsresearchingthebiologicalcompatibility of
cosmetics and pharmaceuticals, the HI99181
provides quick and simple measurements
without compromising precision.

The pre-amplified HI1414D/50 probe hasbeen
specially designed with a flat tip for accurate
skin pH measurement with maximum surface
contact. Itis easy to clean and maintain.

Specifications HI99181
Range -2.001016.00 pH _8
Resolution 0.01pH ,:‘,.
Q)
Accuracy +0.02 pH O
pH* Calibration one or two-point calibration, two sets of standard buffers D
available (4.01,7.01,10.01 or NIST 4.01, 6.86, 9.18)
gemperat“r.e automatic from -5.0 t0 105.0°C (23 to 221°F)
ompensation
Range -5.0t0105.0°C; 23.0 to 221.0°F
Resolution 0.1°C 0.1°F
Temperature*
Accurac +0.5°C (up to 60°C), £1.0°C (outside);
Y +1.0°F (up to 140°F), +2.0°F (outside)
HI1414D/50 glass body, pre-amplified pH electrode
Electrode with flat tip, internal temperature sensor, DIN connector
and1m(3.3') cable
Additional Battery Type/ Life 1.5V AAA (3) / approximately 1200 hours of continuous use
Specifications ;
Auto-off after 8 minutes of non-use
Environment 0to50°C(321t0122°F); RH max.100%
Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/205g(7.20z)
- R - . Optlonal shockproof rubber boot
HI99181 is supplied with HI1414D/50 flat tipped pH/temperature probe, S v d dt tect
Ordering HI70004 pH 4.01 buffer solution sachet, HI70007 pH 7.01 buffer solution sachet, pecially designed to protect your
Inf ) HI700620 electrode cleaning and disinfection solution for skin residuals sachets (2), instrument from damage or impact
nformation HI700621 electrode cleaning solution for skin grease and sebum sachets (2), batteries, HI710023 Orange
instructions and hard carrying case. HI710024 Blue

*Limits will be reduced to actual sensor limits

| ANRN
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pH / Temperature
Meter for Milk

with Application Specific Probe

» Waterproof
» Application specific electrode

» Automatic Temperature
Compensation (ATC)

» Automatic one or two-point calibration
» Multi-level LCD display

» On-screen tutorial for
calibration and set up

« Stability indicator for accurate
datarecording

» Battery Error Prevention System
» Battery life displayed on startup

» Supplied as acomplete kit

The Hanna Instruments HI99162 is a durable,
waterproof,and portable pHand temperature
meter designed specifically for milk analysis.
Automatic calibration is done at one or two
points with two sets of buffers. All calibration
and measurement readings are automatically
compensated for temperature variations.
The split-level LCD displays both pH and
temperature readings, along with indicators
for reading stability, battery percentage, and
calibration instructions.

Calibrate and measure samples
rightin the case

Our custom carrying case features a
beaker holder for calibration on the farm or
production floor.

B

instruments www.hannainst.com

I Milk pH meter

HO)

ON / OFF
MODE HGLD

HI 99162

_



On-screen Features

* Temperature

°Cand °F measurement

modes

» Stability indicator
"Not Stable" tag disappears
when the reading is stable
foraccurate datarecording

* Buffersets

Calibrate to standard (pH 4.01, pH 7.01, pH 10.01)

or NIST (pH 4.01, pH 6.86, pH 9.18) buffers

« Freeze readings * Batterypercentage « On-screen guides
Press the SET/HOLD * Battery percentageis - On-screen quick
button to hold readings displayed at startup guides for entering

onthedisplay

Specifications HI99162
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.02 pH
*
pH automatic, one or two-point calibration with two
Calibration sets of standard buffers (standard pH 4.01, 7.01, 10.01
or NIST pH 4.01, 6.86,9.18)
Temperature Compensation automatic from -5.0 t0 105.0°C (23 to 221°F)
Range -5.0t0105.0°C/23.0t0 221.0°F
Resolution 0.1°C/0.1°F
Temperature*
+0.5°C (up to 60°C); £1.0°C (outside) / +1°F (up to 140°F);
Accuracy +2.0°F (outside)
. FC101D pre-amplified pH probe with internal temperature
Probe (included) sensor, DIN connectorand 1 m (3.3") cable (included)
Additional Battery Type/Life 1.5V AAA (3)/approximately 1200 hours of continuous use
Specifications Auto-of auto-off after 8 minutes of non-use

Environment

01050°C (32 to 122°F); RH max. 100%

Dimensions / Weight

152x58x30mm (6.0x2.3x1.2")/205g(7.20z)

Ordering
Information

HI99162 is supplied with FC101D pH probe with internal temperature sensor, HI70004
pH 4.01 buffer sachet, HI70007 pH 7.01 buffer sachet, HI700640 electrode cleaning
solution sachets (2), batteries, instruction manual, and rugged carrying case.

* Limits will be reduced to actual sensor limits

pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156

oo

» (alibration prompts
On-screen prompts during
the calibration process

Calit
| To calibrate pr
VeI for B} secon
For setup press
[MIeBE for @ secon

calibration and set up

9|qel.od

Rugged custom carrying case

The HIS9162 meter, probe, and all
accessories are supplied in a rugged carrying
case designed to provide years of use. The
inside compartment of the carrying case is
thermoformed to securely hold and protect
all of the components.

HANNN

www.hannainst.com | HHMHHWinsrruments



pH / Temperature Probe
for Milk

* PVDF body

» Sphericglass tip

» Single ceramic junction
» Doublejunction

* Built-in temperature sensor

« Refillable electrolyte
The silver-free electrolyte ensures
no precipitate can clog the junction.
An easy to use fill cap allows for quick
« PVDF body refilling of electrolyte solution to
The FC101D is composed of food grade maintain adequate head pressure.
PVDF plastic. This material is highly

durable and chemically resistant. , . .
+ Single ceramic junction

A porous ceramic frit allows the
silver-free electrolyte to flow slowly
into solution, providing accurate
readings for agueous samples.

* Built-in temperature sensor
- Athermistor temperature sensoris
in the tip of the indicating pH bulb.
A temperature sensor should be as
close as possible to the indicating
pH electrode in order to compensate
for variations in temperature.

+ General purpose glass
- The FC101D uses general purpose
(GP) glass. The formulation allows .
for fast response over a wide range
of temperatures. The FC101D
is suitable to use with samples
that measure from 0 to 80°C.

portable

Specifications

FC101D

Description pre-amplified pH/temperature probe
Reference double, Ag/AgCl

Junction ceramic, single

Electrolyte KCI3.5M

Max Pressure 0.1bar

Range pH:0to13

Recommended

Operating Temperature

01080°C (32 t0 176°F) - GP

Tip /Shape spheric (dia: 7.5 mm)
Temperature Sensor yes

Amplifier yes

Body Material PVDF

Cable coaxial;1m(3.3)
Connection DIN

AR

instruments |

www.hannainst.com

-Sp

heric tip shape

The shape of the sensing membrane
provides alarge surface area for
contact with milk samples. The highly
durable construction provides accurate
measurements on the dairy farm

as well as the production facility.



Application Importance

The measurement of pH in milk is important
in testing forimpurities, spoilage, and signs of
mastitis infection. While there are a number
of factors that affect the composition of
milk, pH measurements can help producers
understand what might be causing certain
compositional changes. pH measurements
are commonly performed at various points in
amilk processing plant.

Fresh milk has a pH value of 6.7. When the pH
value of the milk falls below pH 6.7, it typically
indicates spoilage by bacterial degradation.
Bacteria from the family of Lactobacillaceae
are lactic acid bacteria (LAB) responsible for
the breakdown of the lactose in milk to form
lactic acid. Eventually when the milk reaches
an acidic enough pH, coagulation or curdling
will occur along with the characteristic smell
and taste of “sour” milk.

Milk with pH values higher than pH 6.7
potentially indicate that the milk may have

=t
t——

__B...,

come from cows infected with mastitis.
Mastitis is an ever-present challenge with
dairy milking cows. When infected, the cow's
immune system releases histamine and other
compounds in response to the infection.
There is a resulting increase in permeability
of endothelial and epithelial cell layers,
allowing blood components to pass through
a paracellular pathway. Since blood plasma is
slightly alkaline, the resulting pH of milk willbe
higher than normal. Typically milk producers
can perform a somatic cell count to detect
a mastitis infection, but a pH measurement
offers a quick way to screen forinfection.

Understanding the pH of raw milk can also
help producers optimize their processing
techniques. For example, in operations that
use UltraHigh Temperature (UHT) processing,
even small variations from pH 6.7 can affect
the time required for pasteurization and the
stability of the milk after treatment.

9|qel.od




HISS164

pH/ Temperature
Meter for Yogurt

with Application Specific Probe

» Waterproof
» Application specific electrode

» Automatic Temperature
Compensation (ATC)

» Automatic one or two-point calibration
* Multi-level LCD display

» On-screen tutorial for
calibration and set up

» Stability indicator for accurate
datarecording

» Battery Error Prevention System
» Battery life displayed on startup

» Supplied as acomplete kit

The Hanna Instruments HI99164 is a
durable, waterproof, and portable pH and

temperature meter designed specifically for YUI;]U[T |JH meter
yogurtanalysis. Automatic calibrationis done

at one or two points with two sets of buffers. r'
All calibration and measurement readings are
automatically compensated for temperature
measurements. The split-level LCD displays |
both pH and temperature readings, along |

with indicators for reading stability, battery GHSEEF HDLD ‘
percentage, and calibration instructions.

HI 99164

portable

Calibrate and measure samples
rightin the case

Our custom carrying case features a beaker
holder for calibration on the production floor.

AN

instruments www.hannainst.com




On-screen Features

* Temperature

°Cand °F measurement

modes

» Stability indicator

"Not Stable" tag disappears
when the reading is stable
foraccurate datarecording

* Buffersets

Calibrate to standard (pH 4.01, pH 7.01, pH 10.01) or

NIST (pH 4.01, pH 6.86, pH 9.18) buffers

« Freeze readings * Batterypercentage « On-screen guides
Press the SET/HOLD Battery percentage is - On-screen quick
button to hold readings displayed at startup guides for entering

onthedisplay

Specifications HI99164
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.02 pH
*
pH automatic, one or two-point calibration with two
Calibration sets of standard buffers (standard pH 4.01, 7.01, 10.01
or NIST pH 4.01, 6.86,9.18)
Temperature Compensation automatic from -5.0 t0 105.0°C (23 to 221°F)
Range -5.0t0105.0°C/23.0t0 221.0°F
Resolution 0.1°C/0.1°F
Temperature*
+0.5°C (up to 60°C); +1.0°C (outside) / £1°F (up to 140°F);
Accuracy +2.0°F (outside)
. FC213D pre-amplified pH probe with internal temperature
Probe (included) sensor, DIN connectorand 1 m (3.3') cable (included)
Additional Battery Type/Life 1.5V AAA (3)/ approximately 1200 hours of continuous use
Specifications Auto-off auto-off after 8 minutes of non-use

Environment

01050°C (32 to 122°F); RH max. 100%

Dimensions / Weight

152x58x30mm (6.0x2.3x1.2")/205g (7.2 02)

Ordering
Information

HI99164 is supplied with FC213D pH probe with internal temperature sensor, HI70004
pH 4.01 buffer sachet, HI70007 pH 7.01 buffer sachet, HI700643 electrode cleaning
solution sachets (2), batteries, instruction manual, and rugged carrying case.

* Limits will be reduced to actual sensor limits

pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156

» (alibration prompts
On-screen prompts during
the calibration process

Calit
To calibrate pr
VeI for B} secon
For setup press
[MIeBE for @ secon

calibration and set up

9|qel.od

Rugged custom carrying case

The HIS9164 meter, probe, and all
accessories are supplied in a rugged carrying
case designed to provide years of use. The
inside compartment of the carrying case is
thermoformed to securely hold and protect
all of the components.

HANNN
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pH / Temperature Probe
for Yogurt

» Glass body
» Conicglass tip

» Low temperature glass

» OpenJunctionreference

* Built-in temperature sensor i

» Viscolene electrolyte
The viscolene electrolyte offers a
] hard gelinterface between the inner
electrode components and the sample
being measured. The electrolyte
is silver-free for use in yogurt
and is maintenance-free.

» Glass body » Openjunctionreference
The glass body of the FC213D allows + (Clogging of the reference junction
standards and samples to more quickly ' isacommon challenge faced by
reach thermal equilibrium while also yogurt producers as the milk solids
providing chemical resistance. and proteins can easily build up on
the electrode. The openjunction
design of the FC213D resists
clogging and continues to provide
accurate, stable readings.

» Low temperature glass

- The FC213D electrode uses Low
Temperature (LT) glass for the
sensing bulb. The LT glass tipisa
lower resistance glass formulation.
As the temperature of the sensing
glass decreases, the resistance of
the LT glass will increase approaching
that of standard glass at ambient
temperatures. The FC213Dis
suitable to use with samples
that measure from 0 to 50°C.

* Built-in temperature sensor
- Athermistor temperature sensorisin
the tip of the indicating pH electrode.
Atemperature sensor should be as
close as possible to the indicating
pH bulbin order to compensate
for variations in temperature.

portable

» Conictipshape
This design allows for penetration into
semisolids and emulsions for the direct
measurement of pH in yogurt products.

Specifications FC213D

Description pre-amplified pH / temperature probe
Reference double

Junction open

Electrolyte viscolene

Max Pressure 0.1bar

Range pH:0tol2

Recommended

O, 0|
Operating Temperature 0t050°C(32t0122°F)

Tip/Shape conic
Temperature Sensor yes
Amplifier yes
Body Material glass
Cable coaxial; 1m(3.3)
Connection DIN
2.90 HHHWHHHH“Mn@% | www.hannainst.com




Application Importance

Monitoring pH is crucial in producing
consistent, quality yogurt. Yogurt is made
by the fermentation of milk with live
bacterial cultures. Following pasteurization
and compositional adjustment, milk s
homogenized for a consistent texture, heated
to the desired thickness, and cooled before
inoculation. Most yogurt is inoculated with
a starter culture consisting of Lactobacillus
bulgaricus and Streptococcus thermophilus.
Once the live culture is added, the mixture of
milk and bacteria is incubated, allowing for
fermentation of lactose to lactic acid. As lactic
acid is produced, there is a correlating drop in
pH. Due to the more acidic mixture, the casein
proteininmilk coagulatesand precipitatesout,
thickening the milk into a yogurt-like texture.

Yogurt producers cease incubation once a
specific pH level is reached. Most producers
have a set point between pH 4.0 and 4.6
in which fermentation is stopped by rapid

cooling. The amount of lactic acid present at
this pH level is ideal for yogurt, giving it the
characteristic tartness, aiding in thickening,
and acting as a preservative against
undesirable strains of bacteria.

By verifying that fermentation continues to a
predetermined pH endpoint, yogurt producers
can ensure their products remain consistent
in terms of flavor, aroma, and texture. A
deviation from the predetermined pH can lead
to a reduced shelf life of yogurt or create a
product that is too bitter or tart. Syneresis is
the separation of liquid, in this case whey, from
the milk solids; this can occur if fermentation
is stopped too early or too late, resulting
in yogurt that is respectively too alkaline
or too acidic. Consumers expect yogurt to
remain texturally consistent, so ensuring
fermentationis stopped at the appropriate pH
is vital to consumer perception.

9|qel.od




portable

HISS165

pH/ Temperature
Meter for Cheese

with Application Specific Probe

» Waterproof
» Application specific electrode

» Automatic Temperature
Compensation (ATC)

» Automatic one or two-point calibration
* Multi-level LCD display

» On-screen tutorial for
calibration and set up

» Stability indicator for accurate
datarecording

» Battery Error Prevention System
» Battery life displayed on startup

» Supplied as acomplete kit

The Hanna Instruments HI99165 is a
durable, waterproof, and portable pH and
temperature meter designed specifically for
cheeseanalysis. Automatic calibrationisdone
at one or two points with two sets of buffers.
All calibration and measurement readings are
automatically compensated for temperature
measurements. The split-level LCD displays
both pH and temperature readings, along
with indicators for reading stability, battery
percentage, and calibration instructions.

AN )

Calibrate samples right
in the case

Our custom carrying case features a beaker
holder for calibration on the production floor.

AN

instruments
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Cheese pH meter
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On-screen Features

* Temperature

°Cand °F measurement

modes

» Stability indicator
"Not Stable" tag disappears
when the reading is stable
foraccurate datarecording

* Buffersets
Calibrate to standard (pH 4.01, pH 7.01, pH 10.01) or
NIST (pH 4.01, pH 6.86, pH 9.18) buffers

01
. Eﬂ}&éﬁd

» Freezereadings « Battery percentage

Press the SET/HOLD
button to hold readings
onthedisplay

Specifications HI99165
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.02 pH
*
pH automatic, one or two-point calibration with two
Calibration sets of standard buffers (standard pH 4.01, 7.01, 10.01
or NIST pH 4.01, 6.86, 9.18)
Temperature Compensation automatic from -5.0 t0 105.0°C (23 to 221°F)
Range -5.0t0105.0°C/23.0t0 221.0°F
Resolution 0.1°C/0.1°F
Temperature*
+0.5°C (up to 60°C); +1.0°C (outside) / +1°F (up to 140°F);
Accuracy +2.0°F (outside)
. FC242D pre-amplified pH probe with internal temperature
Probe (included) sensor, DIN connectorand 1 m (3.3") cable (included)
Additional Battery Type/Life 1.5V AAA (3)/approximately 1200 hours of continuous use
Specifications Auto-of auto-off after 8 minutes of non-use

Environment 0t050°C(32t0122°F); RHmax.100%

Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/205g (7.2 02)

Ordering
Information

HI99165 is supplied with FC242D pH probe with internal temperature sensor, HI70004
pH 4.01 buffer sachet, HI70007 pH 7.01 buffer sachet, HI700642 electrode cleaning
solution sachets (2), batteries, instruction manual, and rugged carrying case.

* Limits will be reduced to actual sensor limits

pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156

© 100
= BATT

Battery percentageis
displayed at startup

www.hannainst.com

» (alibration prompts
On-screen prompts during
the calibration process

{ ity K

Cali

To ﬁaﬂbrata
, Earm:;: preas
I8[= for [§ secon

» On-screen guides
On-screen quick
guides for entering
calibration and set up

9|qel.od

Rugged custom carrying case

The HIS9165 meter, probe, and all
accessories are supplied in a rugged carrying
case designed to provide years of use. The
inside compartment of the carrying case is
thermoformed to securely hold and protect
all of the components.

R
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pH / Temperature Probe
for Cheese

» Stainless steel body
» Conicglass tip
» Low temperature glass

 Built-in temperature sensor

» AISI 316 stainless steel body
The metal body offers durability in the

» Viscolene electrolyte
- Theviscolene electrolyte offers a

portable

production facility and can withstand
chloride concentrations that cause
corrosion in other types of alloys.

» Low temperature glass

The FC242D electrode uses Low
Temperature (LT) glass for the
sensing bulb. The LT glass tipisa
lower resistance glass formulation.
As the temperature of the sensing
glass decreases, the resistance of
the LT glass will increase approaching
that of standard glass at ambient
temperatures. The FC242Dis
suitable to use with samples

that measure from 0 to 50°C.

Specifications

FC242D

Description pre-amplified pH / temperature probe
Reference single
Junction ceramic
Electrolyte viscolene
Max Pressure 0.1bar
Range pH:0tol2
Recommended 0perating  g1o500c (32 to122°)
Tip/Shape conic
Temperature Sensor yes
Amplifier yes
Body Material AlSI 316 stainless steel
Cable coaxial;1m(3.3)
Connection DIN

2.94 HHHWHHHH“Mn@% | www.hannainst.com

hard gelinterface between the inner
electrode components and the sample
being measured. The electrolyte

is silver-free for use in cheese
products and is maintenance-free.

* Built-in temperature sensor

Athermistor temperature sensorisin
the tip of the indicating pH electrode.
Atemperature sensor should be as
close as possible to the indicating

pH bulbin order to compensate
forvariations in temperature.

» Conictipshape

This design allows for penetration
into solids, semi solids, and emulsions
for the direct measurement

of pHin cheese products.



Application Importance

pH is an essential measurement throughout
the entire cheesemaking process. From the
initial measurements of incoming milk to the
final measurements of ripened cheese, pH
is the most important parameter for cheese
quality and safety control.

Acidification of milk begins with the addition
of bacterial culture and rennet. The bacteria
consume lactose and create lactic acid as a
byproduct of fermentation, lowering the pH
of the milk. Once the milk reaches a particular
pH, the rennet is added. The enzymes in
rennet help to speed up curdling and create
a firmer substance. For cheesemakers that
dilute their rennet, the pH of the dilution
water is also critical; water that is near pH 7
or higher can deactivate the rennet, causing
problems with coagulation.

Oncethecurdsarecut,stirred, andcooked, the
liquid whey must be drained. The pH of whey
at draining directly affects the composition
and texture of the final cheese product. Whey
that has a relatively high pH contributes to
higher levels of calcium and phosphate and
results in a stronger curd. Typical pH levels at
draining can vary depending on the type of
cheese; for example, Swiss cheese is drained
between pH 6.3 and 6.5 while Cheddar
cheeseisdrained between pH 6.0 and 6.2.

The next stages of milling and salting are
affected by pH as well. During milling, curds

are cut into smaller pieces to prepare the
cheese for salting. Curds with a lower pH at
milling resultin a harder cheese. A low pH will
also result in higher salt absorption during
the salting stage.

When curds are pressedintoafinal, solid form,
the pH directly affects how well the curds
fuse together. If the pH is too high during
pressing, the curds will not bind together as
well and the final cheese will have a more
open texture.

During brining, the cheese soaks up salt from
the brine solution and loses excess maisture.
The pH of the brine solution should be close
to the pH of the cheese, ensuring equilibrium
of ions like calcium and hydrogen. If there is an
imbalance during brining, the final product can
have rind defects, discoloration, a weakened
texture, and a shorter shelf life.

Cheeses must fall within a narrow pH range to
provide an optimal environment for microbial
and enzymatic processes that occur during
ripening. Bacterial cultures used in ripening
are responsible for characteristics like the
holes in Swiss cheese, the white mold on Brie
rinds, and the aroma of Limburger cheese.
A deviation from the ideal pH is not only
detrimental to the ecology of the bacteria, but
also to the cheese structure. Higher pH levels
can result in cheeses that are more elastic
while lower pH levels can cause brittleness.

9|qel.od



HI99161

Portable pH Meter

foryogurt, cheese, and semi-solids

» For HACCP compliant testing

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Batterylife indicator
Battery percentage
displayed on startup

» Help feature
Tutorial messages displayed on LCD Foodcare

TheHI99161isaportable pHandtemperature
meter is designed specifically for yogurt and
cheese applications. Monitoring pH in the
dairy process is critical to ensure the quality

of productis upheld. Hl 99161

pH meter 3
The FC202D pH electrode features a rugged, — | g
easy to clean PVDF body with a conical tip — J

making it ideal for measurements in semi-
solids such as meats and cheeses. The FC202D

uses a free diffusion sleeve type reference *

junction which helps prevent clogging.

» Specialized electrode
- TheFC202D is the ideal electrode
to measure the pH of yogurt,

= meats, cheeses, fruit, sushi, rice, Specifications HIS9161
B jams, jellies, dough, ice cream. Range -2.00t016.00 pH
‘5 Resolution 0.01pH
a Accuracy +0.02 pH
pH* Calibration one or two-point calibration, two sets of standard buffers
available (4.01,7.01,10.01 or NIST 4.01, 6.86, 9.18)
Temperature automatic from -5.0t0 105.0°C (23 to 221°F)
Compensation
Range -5.0t0105.0°C; 23.0to 221.0°F
Resolution 0.1°C; 0.1°F
Temperature*
Accurac +0.5°C (up to 60°C), +1.0°C (outside);
Y +1.0°F (up to 140°F), +2.0°F (outside)
FC202D PVDF body, pre-amplified pH electrode with
Electrode conical tip, internal temperature sensor, DIN connector
and 1 m(3.3") cable (included)
Additional Battery Type/ Life 1.5V AAA (3) / approximately 1200 hours of continuous use
Specifications ;
Auto-off after 8 minutes of non-use
Environment 0to50°C(32t0122°F); RH max.100%

» Optional shockproof rubber boot . : .
- Specially designed to protect your Dimensions / Weight

instrument from damage orimpact HI99161 is supplied with FC202D pH and temperature probe, HI70004 pH 4.01 buffer
solution sachet, HI70007 pH 7.01 buffer solution sachet, HI700642 electrode cleaning
solution sachets (2), batteries, instructions and hard carrying case.

152x58x30mm (6.0x2.3x1.2")/205g(7.20z)

Ordering

HI1710023 Orange Information
HI710024 Blue

*Limits will be reduced to actual sensor limits

- JumE N

insfruments | www.hannainst.com pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156
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Meat pH meter

ON | OFF SET
MODE HOLD

HI 99163 '

pH mater

- —"

| —— |

Specifications HI99163
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.02 pH
pH* Calibration one or two-point calibration, two sets of standard buffers
available (4.01,7.01,10.01 or NIST 4.01, 6.86, 9.18)
Temperature automatic from -5.0 10 105.0°C (23 to 221°F)
Compensation
Range -5.0t0105.0°C; 23.0 to 221.0°F
Resolution 0.1°C; 0.1°F
Temperature*
Accurac +0.5°C (up to 60°C), £1.0°C (outside);
y +1.0°F (up to 140°F), +2.0°F (outside)
Electrode FC232D pre-amplified pH probe with internal temperature
sensor, DIN connectorand 1 m (3.3' cable)
Additional Battery Type/ Life 1.5V AAA (3)/ approximately 1200 hours of continuous use
Specifications Auto-off after 8 minutes of non-use

Environment

01050°C (32 to 122°F); RH max. 100%

Dimensions / Weight

152x58x30mm (6.0x2.3x1.2")/205g (7.2 0z)

Ordering
Information

HI99163 is supplied with FC232D pH and temperature probe with FCO99 stainless steel
blade tip, HI70004 pH 4.01 buffer solution sachet, HI70007 pH 7.01 buffer solution
sachet, HI700630 electrode acid cleaning solution sachets for meat, grease and fats (2),
batteries, instructions and hard carrying case.

* Limits will be reduced to actual sensor limits

pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156

HIS9163

Portable pH Meter

and Sensor for Meat

* For HACCP compliant testing
+ Automatic Temperature Compensation (ATC)
» Two-point calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

+ Battery lifeindicator
Battery percentage
displayed on startup

* Help feature
Tutorial messages displayed on LCD

HIS9163 is a portable pH and temperature
meter specially designed for the meat
processing industry.

The FC232D pre-amplified pH electrode and
removable stainless steel blade enables users
to perform non-intrusive measurements
of meat products inside and out. The free
diffusion junction helps to avoid a clogged
reference, where the external body material
is non-toxic and food compatible.

» Two blade lengths available
+ Use the optional FCO98 (20 mm)
or the included FCO99 (35 mm)
stainless steel penetration blades
for meat processing applications

e

» Optional shockproof rubber boot
- Specially designed to protect your
instrument from damage or impact

HI710023 Orange
HI1710024 Blue
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HI9919¢2

Portable pH Meter

for Drinking Water

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

Waterproof
Compact, heavy-duty, and
waterproof protected casing

Battery life indicator
Battery percentage
displayed on startup

» Help feature
Tutorial messages displayed on LCD

The Hanna HIS9192 is a waterproof
portable pH and temperature meter
designed specifically for measuring the pH
of drinking water.

The HI99192 measures pH from -2.00 to
16.00 pH and temperature from -5.0 to 105.0
°C (23.0 to 221.0 °F). Automatic calibration
is performed at one or two points and all
readings are automatically compensated.
Indicators for stability, battery percentage,
and calibration instructions are viewed on
the LCD display. The HI99192 uses three 1.5V
AAA batteries for an exceptional battery life
of 1200 hours of continuous use.

B
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Drinking water pH meter

CL)

ON / OFF
MODE HDLD

HI 99132




Triple ceramicjunction

FC215D Amplified
pH Electrode

* Built-in temperature sensor
For automatic compensation

The DH of Drinking Water of temperature variations
+ Refillable pH electrode

The pH of drinking water is a vital measurement. If the pH is too low, or acidic, the water will be
corrosive to the distribution system and water pipes in homes. The pH of water also influences * Amplified electrode

other properties including taste, odor, clarity, and efficiency of disinfection efficiency. In the - Forfast, stableresponse
United States, the pH of water is determined by a pH meter according to EPA method 150.1 and thatisimmuneto electrical
Standard Methods 4500-H. noise due to humidity

Most drinking water plants use surface water (lakes, rivers, and streams) or groundwater as » Triple ceramic junction design

their point source. Surface water is typically lower in mineral content, which results in lower

EC/TDS readings. Groundwater that has percolated through limestone, dolomite or gypsum

will have a relatively higher mineral content. Depending on location, there are sources of ~ The HI9913¢2 drinking water pH meter uses

groundwater that can be very low in mineral content. theglassbodyFC215Damplified pHelectrode.
Theamplified electrode provides a fast stable

Measuring the pH of water that is low in minerals can be difficult. The lower the mineral content  response that is immune to electrical noise

theless conductive the water will be. Low conductivity water presents a challenge since the pH due to humidity. The electrode contains

meterisan electrochemical system that relies on the solution being measured to be conductive. an internal temperature probe to allow for

The HISS192 uses the FC215D amplified pH electrode. The FC215D has three ceramicjunctions  automatic compensation for any variances in

in the outer reference cell that allows for pH measurement in low conductivity solutions. temperature. The electrolyte solution in the
electrode s refillable.

Specifications HI99192 ) .
P An integral part of any pH electrode is the -8
Range -2001016.00 pH reference junction. The reference junction ]
Resolution 0.01pH is a part of the electrode that allows for the %J_
Accuracy +0.02 pH flow of ions located in the reference cell o
pH* Calibrati one or two-point calibration, two sets of standard buffers into Ithe sample DEI.ng measure'd' The ions
alibration available (4.01, 7.01,10.01 or NIST 4.01, 6.86, 9.18) provide for an electrical connection between
T I the reference electrode and the indicating
emperature . N
Comgensation automatic from -5.0t0 105.0°C(23 to 221°F) electrode. A standard pH electrode will use a
Q 5010 105.0°C: 23010 221.0°F single ceramic junction thatallowsfor15to 20
ange -2.01to . ;C3. .
g pL/hourofelectrolytetoflow. The FC215D has
H o o . . . I T
Temperature* Resolution 0L°C0L%F three ceramic junctions providing for 40 to 50
A +0.5°C (up to 60°C), £1.0°C (outside); pL/hour of electrolyte to flow. This increased
couracy +10°F (up to 140°F), +2.0°F (outsid i i
+10°F (upto ). £2.0°F (outside) flow provides a greater continuity between
FC215D pre-amplified pH electrode with internal the reference electrode and the indicating
Electrode temperature sensor, DIN connector, 1 m (3.3') cable electrode, making it suitable for water of low
(included) ionic strength. To optimize the flow from the
Additional Battery Type/ Life 1.5V AAA (3) / approximately 1200 hours of continuous use electrode, the refill cap should be unscrewed;
Specifications Auto-off after 8 minutes of non-use this allows for positive head pressure to be
Environment 0t050°C (32 to 122°F); RH max. 100% created, allowing for the electrolyte to flow
more easily into the sample.
Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/205g(7.20z)
H199192 is supplied with FC215D pH and temperature probe, HI70004 pH 4.01 buffer
Ordering solution sachet, HI70007 pH 7.01 buffer solution sachet, HI700661 electrode cleaning
Information solution sachets (2), HI7082 3.5 KCl filling solution, batteries, instructions and hard
carrying case.

* Limits will be reduced to actual sensor limits

HANNN
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HI99151

Portable pH Meter

for Beer Analysis

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Batterylifeindicator
Battery percentage
displayed on startup

» Help feature
Tutorial messages displayed on LCD

The HI99151 is a rugged, waterproof, portable
pHandtemperaturemeterdesignedspecifically
for the brewing industry. The HIS9151 uses
the FC214D, a titanium bodied, gel filled pH
electrode that features high temperature glass
and an extendable cloth junction.

The HI99151 measures pH from -2.00 to
16.00 pH and temperature from -5.0 to 105.0
°C (23.0 to 221.0 °F). Automatic calibration
is done at one or two points with two sets
of buffers and all readings are automatically
compensated for temperature variations.
Indicators for stability, battery percentage,
and calibration instructions are viewed on
the primary display. The HI99151 uses three
1.5V AAA batteries for an exceptional battery
life of 1200 hours of continuous use.

B
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Beer pH meter

ON / OFF
MODE

HI 99151

SET
HOLD




The Effects of pH in Brewing

In the brewing process, the enzymes required to convert starch into sugar are pH-sensitive,
with an optimal pH of 5.2 to 5.6. Different compounds are used to adjust the pH including
phosphoric acid, lactic acid and gypsum.

Wortclarity and break formation are also affected by pH. Protein coagulation occurs during wort
boiling, where the optimum pH is around pH 4.9, though a common boil pH is pH 5.2. A pH that
is too high will not only inhibit coagulation, but also promote browning due to the interaction of
amino acids and reducing sugars.

Hop utilization during the wort boil is also affected by pH; as pH increases, the solubility of hop
resins increase. A high pHalso increases the release of tannins, resulting in a harsher taste, and
tends to favor elevated microbial activity.

Specifications HI99151
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.02 pH
pH* . . one or two-point calibration, two sets of standard buffers
Calibration

available (4.01,7.01,10.01 or NIST 4.01, 6.86, 9.18)

Temperature

Compensation automatic from -5.0 t0 105.0°C (23 to 221°F)

Range -5.0t0105.0°C; 23.0t0 221.0°F
Resolution 0.1°C; 0.1°F
Temperature*
Accurac +0.5°C (up to 60°C), £1.0°C (outside);
Y +1.0°F (up to 140°F), +2.0°F (outside)
FC214D pre-amplified pH electrode with internal
Electrode temperature sensor, DIN connector, 1 m (3.3") cable
(included)
Additional Battery Type/ Life 1.5V AAA (3) / approximately 1200 hours of continuous use
Specifications ;
Auto-off after 8 minutes of non-use
Environment 0to50°C(32t0122°F); RH max.100%
Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/205g(7.20z)
Ordering HI99151 is supplied with FC214D pH and temperature probe, HI70004 pH 4.01 buffer
. solution sachet, HI70007 pH 7.01 buffer solution sachet, HI700661 electrode cleaning
Information

solution sachets (2), batteries, instructions and hard carrying case.

* Limits will be reduced to actual sensor limits

pH solutions begin on page 2.142

High Temperature Glass Electrode

Extendable Cloth Junction

FC214D Amplified
pH Electrode

* Amplified electrode
Provides a fast, stable response
thatisimmune to electrical
noise due to static discharge

» Maintenance free gel filled electrode
No fill solution required

» Highly durable titanium body

» Extendable clothjunction
to prevent clogging

* High temperature glass

The HI99151 beer pH meter uses the titanium
bodied FC214D amplified pH electrode with
built-in temperature sensor. The amplified
electrode provides a fast, stable response
that is immune to electrical noise due to
static discharge. The body of the electrode
is made from titanium, which provides an
unbreakable structure that allows the
transfer of heat to the internal temperature
sensor for rapid temperature compensation.

An integral part of any pH electrode is the
reference junction. The reference junction
is a part of the electrode that allows for the
flow of ions located in the reference cell into
the sample being measured. Itis vital that this
flow occurs in order to complete an electrical
circuit. Any clogging of the reference junction
will prevent the circuit from being completed
andwillresultinreadings thatare erraticand/
or constantly drifting. A typical pH electrode
has a junction made of ceramic material.
This ceramic material can be easily clogged
by samples, such as mash with a high solids
content or wort thatis viscous. With the cloth
junction it is possible to clear the junction by
simply extracting 1/8" of the junction from
the electrode. This exposes a new portion,
resulting inarenewed junction.

HANNN
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HI99111

Portable pH Meter

for Wine Analysis

» Clogging prevention system (CPS™)

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

» Battery Error Prevention System (BEPS)
Alerts the user of low battery power
that could adversely affect readings

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Batterylife indicator
Battery percentage
displayed on startup

» Help feature
Tutorial messages displayed on LCD

The HI9S111 is a portable, waterproof pH
and temperature meter designed specifically
for the wine industry. The HI99111 uses the Wine pH meter ‘i
HI1048D glass bodied pH electrode. Hanna's

Clogging Prevention System (CPS™) utilizes ]1.
the electrodes PE sleeve, ] , |
HI99111 measures pH from -2.00 to 16.00 !l!
and temperature from -5.0 to 105.0 °C

(23.0 to 221.0 °F). Automatic calibration is ON / OFF

performed atone or two points with two sets | MODE HDLD
of buffers and all readings are automatically

temperature compensated. Indicators for all I |
stability, battery percentage, and calibration

instructions are viewed on the primary ‘

display. The HISS111 uses three 1.5V AAA nggl 11

batteries for an exceptional battery life of
1200 hours of continuous use.
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The Importance of pH in Wine Making

The pH of wine is important to determine because it will affect the quality of the final product
in terms of taste, color, oxidation, chemical stability and other factors. Generally in winemaking,
the higher the pH reading, the lower amount of acidity in the wine. Three important factors
in determining the pH of wine include the ratio of malic acid to tartaric acid, the amount of
potassium, and the total amount of acid present.

Most wines optimally have a pH between 2.9 and 4.0, with values differing based on the type of
wine. Values above pH 4.0 indicate that the wine may spoil quickly and be chemically unstable.
Lower pH values allow the wine to stay fresher for a longer period and retain its original color
and flavor. High pH wine is more likely to breed bacteria and become unsuitable to drink.

For finished white wines, the ideal pH is between pH 3.00 and pH 3.30, while the final pH for
red wine is ideally between pH 3.40 and pH 3.50. The optimal pH before the fermentation
process is between pH 2.9 and pH 4.0. The pH of wine therefore not only affects the color
of wine, but also the oxidation, yeast fermentation, protein stability, and bacterial growth
and fermentation.

Specifications HI99111
Range -2.00t016.00 pH
Resolution 0.01pH
Accuracy +0.02 pH
pH* Calibration one or two-point calibration, two sets of standard buffers
available (3.00, 7.01,10.01 or NIST 4.01, 6.86, 9.18)
Temperature automatic from -5.0t0 105.0°C (23 to 221°F)
Compensation
Range -5.0t0105.0°C; 23.0to 221.0°F
Resolution 0.1°C; 0.1°F
Temperature*
Accurac +0.5°C (up to 60°C), £1.0°C (outside);
Y +1.0°F (up to 140°F), +2.0°F (outside)
Electrode HI1048D pH/temperature probe with CPS™ technology,
DIN connector, 1 m (3.3") cable (included)
Additional Battery Type/ Life 1.5V AAA (3)/ approximately 1200 hours of continuous use
Specifications Auto-off after 8 minutes of non-use
Environment 0t050°C(32to 122°F); RH max.100%
Dimensions / Weight 152x58x30mm (6.0x2.3x1.2")/205g(7.20z)
HI99111 is supplied with HIL048D pH and temperature probe, pH 3.00 buffer solution
Ordering sachet, pH 7.01 buffer solution sachet, electrode cleaning solution sachet for wine
Information deposits and electrode cleaning solution sachet for wine stains, batteries, instructions
and hard carrying case.

* Limits will be reduced to actual sensor limits

pH solutions begin on page 2.142; electrode cleaning solutions begin on page 2.156

HI1048D pH electrode

* PEsleeve
» Refillable pH electrode
» (Clogging prevention system (CPS™)

The HI99111 portable pH meter for wine uses
the glass body HI1048D pH electrode with
Hanna's unique Clogging Prevention System
(CPS™), This electrode provides a fast stable
response and resists clogging. The electrolyte
solution in the electrode is refillable.

An integral part of any pH electrode is the
reference junction. The reference junction
is a part of the electrode that allows for the
flow of ions located in the reference cell
into the sample being measured. The ions
provide for an electrical connection between
the reference electrode and the indicating
electrode. A standard pH electrode will use
a single ceramic junction; however, the CPS™
(Clogging Prevention System)isaninnovation
in electrode technology. Conventional pH
electrodes use ceramic junctions that clog
quickly when used in wine. When the junction
is clogged, the electrode does not function.
CPS™ technology utilizes the porousness
of ground glass coupled with a PE sleeve to
prevent clogging of the junction. The ground
glass allows proper flow of the liquid, while
the PE sleeve repels dirt. As a result, pH
electrodes with CPS™ stay fresh up to 20
times longer than conventional electrodes.

To optimize the flow from the electrode the
refill cap should be unscrewed so that it is
open. This allows for positive head pressure to
be created allowing for the electrolyte to drain
more easily from the reference electrode.
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General Purpose
pH/mV Meter

» Automatic Temperature
Compensation (ATC)

» Waterproof
Compact, heavy-duty, and
waterproof protected casing

» Two-point calibration
Automatic one or two-point calibration

* Hold Hl 8424
HOLD function aH me
pH meter m
» Batteryindicator

Low battery indicator
The HIB424 is a highly accurate, portable D

TE
pH/mV meter. It is one of the most popular
pH meters on the market. This instrument
is able to perform pH, mV and temperature
measurements with a high degree of -
accuracy and fast response. e
|sELe

1

Calibration is automatic at one or two points,
with three memorized buffer values (pH 4.01,
pH 7.01 and pH 10.01). Once the instrument
has been calibrated, the buffer values used
during calibration are displayed with tags on
the LCD. This feature keeps users informed
of the current calibration and helps to avoid

taking measurements that are out of range. Specifications Hig424
Range -2.00t016.00 pH
Users can exchange the pH probe for an Resolution 0.01 pH
ORP probe to obtain ORP readings in the mV . 00101
+0.
range. The HIB424 also offers measurements - ey 0P
in °C and °F and has an auto-off feature to P Calibration one or two-point, three standard buffers available
i preserve battery life. (4.01,701,1001)
-% Temperature automatic from -20.0 t0120.0°C(-4.0 to 248.0°F) or
i Compensation manual without temperature probe
[
8- Range +699.9 mV; +1999 mV
mV Resolution 01lmV;1mV
Accuracy +0.2mV; £1mV
Range -20.0t0120.0°C; -4.0 t0 248.0°F
Temperature* Resolution 0.1°C; 0.1°F
Accuracy +0.4°C; £0.8°F
H Electrode HI1230B PEI body pH electrode with BNC connector
P and 1 m (3.3") cable (included)
HI7662 stainless steel temperatures probe
Temperature Probe with1m (3.3') cable (included)
Additional Slope / Offset Calibration from75t0110%/ +1 pH
Itiona
Specifications Input Impedance 1020hm
Battery Type/Life 9V / approximately 150 hours of continuous use
Auto-off after 20 minutes of non-use (can be disabled)
Environment 0to50°C(3210122°F); RH max 100%
Dimensions / Weight 164 x 76 x45mm (6.5x3.0x1.8") /1809 (6.3 0z.)
Ordering HI8424 is supplied with HI1230B pH electrode, HI7662 temperature probe, HI70004 pH
Inf . 4,01 buffer solution sachet, HI70007 pH 7.01 buffer solution sachet, HI700601 electrode
nformation cleaning solution sachets (2), battery, protective case and instructions.

* Limits will be reduced to actual sensor limits

B
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Analog pH/mV
Meters

» Automatic Temperature Compensation (ATC)
» Two-point Calibration

* Water-resistant
Compact, heavy-duty casing

+ Batteryindicator
Low battery indicator

» Auto shut-off

The HI83141 and HIB314 are portable pH/mV
meters designed to be accurate, reliable and
easy touse.

The HIB314 uses the HI1217D pre-
amplified pH electrode with built-in internal
temperature sensor.

The HIB3141 uses the HI1230B pH electrode
and HI7669AW temperature probe using
separate connections.

Manual calibration is performed at one or
two points by adjusting the trimmers on the
front panel. Capable of measuring pH/mV and
temperature, these meters are great for field
work, providing one meter for multiple uses.

|

Specifications HI83141 HI8314
Range 0.00t014.00 pH 0.00t014.00 pH This instrument is ideal for applications that
Resolution 0.01pH 0.01pH require a custom calibration point. Manual
pH* Accuracy +0.01pH +0.01pH calibration can be extremely useful in order
Calibration manual, two-point, via trimmers to achieve betteraccuracy.
Temperature Compensation automatic, 0to 70°C (32 to 158 °F)
Range +1999 mV. +1999 mV These instruments can also be used for ORP
mv Resolution 1mv 1mv measurements with the optional probes below: )
Accuracy +1mV +1mV 9‘
HI83141: HI3131B —
Range 0.0t0100.0°C; 32.0to 212.0°F Q
Temperature* Resolution 0.1°C; 0.1°F 0.1°C; 0.1°F HI8314: HI3618D or HI4619D o
Accuracy +0.4°C; £0.8F (excluding probe error) ('F

HI1217D PEl body, pre-
amplified pH electrode
with internal temperature
sensor, DIN connector and
1m cable (included)

HI1230B PEI body pH
electrode with BNC
connectorand1m(3.3)
cable (included)

pH Electrode

HI7669AW stainless steel

Temperature Probe temperature probe, BNC -
Additional connector (included)
Specifications - -
Slope / Offset Calibration fromB80t0110%/ +1 pH
Battery Type/ Life 9V /approximately 450 hours of continuous use
Auto Shut-Off after 8 minutes of non-use
Environment 0t050°C(32 to 122°F); RH max 95% non-condensing
Dimensions 145x80x36mm (5.7 x3.1x1.4")
Weight 230g(8.1oz)

HI83141 is supplied with HI1230B pH electrode and HI7669AW temperature probe,
HI70004 pH 4.01 buffer solution sachet, HI70007 pH 7.01 buffer solution sachet,
HI700601 electrode cleaning solution sachets (2), calibration screwdriver, battery,
protective case and instructions.

H18314 is supplied with HI 1217D pH electrode, HI70004 pH 4.01 buffer solution sachet,
HI70007 pH 7.01 buffer solution sachet, HI700601 electrode cleaning solution sachets
(2), calibration screwdriver, battery, protective case and instructions.

Ordering
Information

* Limits will be reduced to actual sensor limits

HANNN
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portable

Educational pH
Meters

» Automatic Temperature
Compensation (ATC)

» Two-point calibration

Hanna Instruments manufactures meters for
all levels of use, from education to research
grade. HI8B010 and HIBO14 are rugged,
handheld pH meters specifically designed
with ease of use in mind. These affordable
meters are ideal for education and field
applications.

HI8010 and HIB014  perform  pH
measurements with manual temperature
compensation. HIB014 also performs ORP
measurements using the mV range and
optional ORP electrode (HI3131B).

Two-point calibration can be performed with
trimmers on the front panel. Temperature is
manually compensated by using the trimmer.

These rugged, manual pH meters are perfect
for teaching students the fundamentals of
pH measurement.

HIBom
pHl Meter

€ M AP
® 06 ©

HANNA (edtrromssmiy

HI8o14
pH/ORP Meter

C
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HANNA instraments

Specifications HI8010 HI8014
Range 0.00to014.00 pH 0.00to0 14.00 pH
Resolution 0.01pH 0.01pH
Accuracy +0.01pH +0.01pH
pH* manual, two point, through  manual, two point, through
Calibration trimmers (offset +1 trimmers (offset +1
pH; slope: 85 t0 105%) pH; slope: 85 t0 105%)
Temperature manual from 0 to 100°C manual from 0 to 100°C
Compensation (32t0212°F) (32t0212°F)
Range - +1999 mV
mV Resolution - 1mv
Accuracy - +1mV
H Electrode HI1230B PEI body pH electrode with BNC connectorand 1
P m (3.3") cable (included)
Slope/Offset Calibration from 80 to 105%/+1 pH
Additional Input Impedance 10120hm

Specifications

Battery Type/ Life

9V /approximately 100 hours of continuous use

Environment

01050°C (32 to 122°F); RH max 95%

Dimensions / Weight

185x82x53mm(73x3.2x21")/265g (9.3 0z)

Ordering

HI8010 and HIB014 are supplied with HI1230B pH electrode, calibration screwdriver,

Information battery andinstructions.

* Limits will be reduced to actual sensor limits

B
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Specifications HI931001 HIB427
Range 0.00to14.00 pH 0.2,4,7,10,12,14 pH
pH* Resolution 0.01pH -
Accuracy +0.01pH +0.1pH
Range -1000to 1000 mV -1900, -350, 350,1900 mV
mV Resolution 1mVv -
Accuracy +1mV +5mV
Impedance Test - 1090hm
Temperature alloutputvalues are manual from 0 to 50°C
Compensation simulated at 25°C (32t0122°F)
Battery Type / Life EV/ ap[;roxlmately 500 EV/ app;roxmately 100
Additional ours of use ours of use
Specifications Weight 320g(11.30z) 2559(3.00z)
Environment 0t050°C(32t0122°F); 0t050°C(32t0122°F);
RH max 95% RH max 95%
Dimensions 185x82x53mm 185x82x53mm
(7.3x3.2x21") (73x3.2x21")

Ordering
Information

HI18427 and HI931001 are supplied with HI7858/1 BNC/BNC coaxial cable

*Limits will be reduced to actual sensor limits

HIB427 - HI931001

pH/mV Precision
Simulators

» Simulate pHor ORP sensors to
troubleshoot your meter

» Simulate temperature

* Provided with universal BNC connector

HIB427 is designed specifically to simulate
pH and ORP electrodes to confirm proper
functioning of your meter. Standard pH
and mV ranges are selectable with a dial on
the front panel and pH can simulate sensor
response at temperatures between 0to 50°C.

Provided with a universal BNC connector,
this unit is also a high impedance tester
for cable and connector inspection with a
leakage sensitivity of 109 ohm. This unigue
tester eliminates the need for very expensive
MQ meters.

Sometimes it is difficult to recognize whether
aparticular malfunctionis due to the meter or
theelectrode. By simply connectingHIS31001
to your meter’s input socket and turning the
dials, pH readings can be simulated from O
to 14 pH in 0.01 steps. The output signals all
correspond to pH values at 25°C.

For the mV range, HIS31001 can simulate
outputfrom-1000to +1000 mVin1mV steps.

IR
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pH Electrodes

Designed and Manufactured by Hanna

At the Forefront of Electrode
Technology

Hanna is the largest family-owned manufacturer of scientific
analytical instrumentation, and a major European producer of
electrodes. Hanna has helped propel the field of sensor technology
with it's innovative methodology. The Hanna line of pH electrodes is
produced in state of the art manufacturing facilities, and is available
with glass or thermal plastic bodies.

In 1981, Hanna developed its own formulation for sensing glass
with the help of the Experimental Institute for Glass in Murano Italy.
From that point forward, the company has continued to offer these
premium pH sensing glass electrodes that cannot be imitated. While
other companies have reduced their offerings, Hanna has continued
to expand their electrode line to support a multitude of specific
applications. An extensive variety of cleaning and maintenance
solutions are also available to keep electrodes at peak performance.

pH Electrode Manufacturing

Other electrode producers use the continuous fusion technique
in crucibles with induction furnaces. In this practice, the glass is
exposed to the fusion temperature for hours, where it is difficult to
retain the quality of the product due to the evaporation of some
of its components. Hanna uses glass blowing technology typical of
the Murano masters, with sensitive glass sticks fused in controlled
batches. Only this technique, which exposes the sensitive glass to the
high fusion temperature for a matter of seconds, can guarantee the
consistency and quality of the pH half-cell.

B
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pH Theory and Measurement

The most common pH measurement system utilizes glass pH
electrodes. The system consists of a pH sensor (whose voltage varies
proportionately to the hydrogen ion activity of the solution), a
reference electrode (which provides a stable and constant reference
voltage), a conductive measurement solution, and a special meter to
measure and display the pH.

The pH sensor incorporates a thin membrane of hydrogen-sensitive
glass blown on the end of an inert glass tube. This tube is filled with
a buffered electrolyte and an Ag/AgCl wire. This system is called a
pH half-cell.

A complementary system produces a constant voltage; it also contains
a Ag/AgCl wire and an electrolyte (often a KCl solution saturated with
AgCl). A small “filter", often a porous ceramic component, connects this
tube to the external sample. This systemis called a reference half-cell.

The meter measures the voltage difference between the pH half-cell
and the reference half cell in DC millivolts. The measurement is read by
the meter and displayed in either mV or pH units. The mV response by
a pH electrode follows the Nernst Equation:

Eobs = EC + In(10)(RT / nF)(log[a,+])

Eobs = Qbserved potential

Ec=  Reference potential including other stable and fixed potentials
ay+= Thehydrogenionactivity

T= Temperature in Kelvin (C° + 273.15)

n= Valence of the ion measured (1)

F= Faraday's constant (3.6485 x 10%)

= Gas constant (8.31432) / KMal)

From this equation one can see if the temperature T changes, the term
IN(LO)RT / nF known as the slope factor, will change also. The table
below illustrates the change in slope factor for changesin temperature.

Temperature (°C) Slope Factor (mV/pH)

05 5518
10 56.18
15 5718
20 58.17
25 59.16
30 60.15
35 61.14

How Temperature Affects Solution pH

Samples change pH as a function of temperature due to changes in
ion dissociation; as temperature increases, ion activity also increases.
An example of this is pH buffers, whose well-characterized values are
published on the buffer bottles. With very pure water, a change of
~1.3 pH is observed between 0 and 100°C. This example shows that
even a neutral solution can have a large temperature coefficient. All
samples have a temperature coefficient that is variable for actual
samples. Changes in pH due to the sample temperature coefficient are
not compensated for. There is, however, an exception to this; because
buffers are well-characterized, they are compensated for during
calibration on intelligent pH meters. The buffers will display a 25°C
value during calibration but will change after the calibration to read
their actual pH at the temperature of measurement.



pH Measuring System

pH Electrode

The sensor half-cell of an electrochemical cell that is typically
composed of a special glass membrane that responds to hydrogen ion
concentration.

Reference Electrode

The half-cell of an electrochemical cell that supplies a stable
voltage that is known, constant, and completely insensitive to the
measurement solution. Changes in voltages generated from the pH
sensor are measured versus this electrode’s voltage.

High Input Impedance Meter

The measurement device that processes the voltage from the
electrochemical cell and converts it into @ meaningful measurement
unit (pH). The measurement is done with virtually zero current flow
to prevent polarization of the electrodes. Modern pH meters also may
provide sensor diagnostics, automatic buffer recognition, calibration
reminders and user prompts.

Chemical pH Buffers

Stable, well-characterized standards used for calibration. Two or more
pH buffers that bracket the sample pH range are suggested for the
most accurate results.

Thermometer or Temperature Probe

A temperature measurement is desired during calibration and
measurement to make adjustments to the Nernst slope factor. An
auxiliary or built-in temperature probe ensures both calibration and
measurement are automatically temperature compensated, thus
eliminating error.

Magnetic Stirrer

Usedinalaboratory setting, amagnetic stirrer together with magnetic
stir bars continually agitate the buffer and/or samples to keep them
homogenous, eliminating temperature or sample gradients.

pH Electrodes
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Electrode Design

pH Half-cell Reference
Half-cell
‘ Ag/AgClInternal
- Wire
Internal Reference
<4— BufferedKCl Wwire
Solution

High Concentration
Electrolyte Solution
(i.e.3.5MKCland
AgCl Electrolyte)

Salt Bridge Junction

Connecting the

Reference to the
< External Solution

b pH Sensitive

Glass

Combination pH
Electrode

I Ag/AgCl
Reference Wire

Inner Tube Housing
the Membrane Sensing

Wire

CeramicJunction

o\

Electrolyte
Containing Silver

Half-cells vs. Combination pH electrodes

Until the 1970s, it was a common practice to offer two half cells
separately,aglasspHsensorandareferenceelectrode. Todayitis more
common to use asingle combined electrode that has both sensing and
reference components. Reference electrodes still enjoy use in other
electrochemical techniques and their use is often preferred with ion
selective electrodes (ISE) half-cells.

HANNN
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Single Junction vs. Double Junction

Conventional electrodes are normally single junction. As depicted
by the figure below, these electrodes have only a single junction,
which serves to put the reference electrode system in contact with
the sample. Under adverse conditions, such as high pressure, high
temperature, highly acidic or alkaline solutions etc., the positive flow
of the electrolyte through the junction is often reversed resulting in
the ingress of sample solution into the reference compartment. If this
is left unchecked, the reference electrode can become contaminated,
leading to complete electrode failure. Another potential problem with
single junction electrodes is the clogging of the junction due to AgCl
precipitation. AgCl is less soluble in the sample than the reference
electrolyte solution. Therefore, when the electrolyte solution makes
contact with the sample, some AgCl will precipitate on the external face
of the junction. The resultis drifty readings obtained from the sensor.

Hanna'sdouble junction system, as the nameimplies, hastwojunctions,
only one of which is in contact with the sample as shown in the figure
below Under adverse conditions, the same tendency of sample ingress
is evident. However, as the reference electrode system is separated
physically from the intermediate electrolyte area, the contamination of
the electrode is minimized. The likelihood of clogging of the junction is
alsoreduced withadouble junction electrode since the outer reference
cell uses a fill solution that is "silver-free.” Since there is no silver
present, there is no precipitate forming to clog the junction.

Single junction electrodes use a fill solution such as the HI7071
that contains 3.5M KCI + AgCl, while double junction electrodes
typically use HI7082 that contains 3.5M KCI.

Inner.Tube Electrglyte Ag/AgCl
Housing the [~ Containing ~ .
Membrane Silver Reference Wire
Sensing Wire )
Inner Ceramic

Silver-Free Junction
Electrolyte Quter Ceramic _Ceramic

U B Junction Junction

Double Junction Single Junction

Electrode Electrode

Types of Junctions:

Porous Ceramic

Normally used in electrodes with
glass bodies because ceramic with the
correct expansion coefficient is easily
welded to glass. Ceramic is available
with different porosities and diameters.
It may be referred to as adiaphragm.

B
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Porous PTFE
(Polytetrafluoroethylene)

Porous PTFE is ahydrophobic material
that is available with different |
porosities. Because of its chemical
resistance advantages, PTFE is widely
usedinindustrial applications.

Fiber Wick

This type of junction is often used on
plastic bodied electrodes with gelled
electrolytes. The advantage of this
junction is it is renewable; as the
cloth like material is pulled out from
its position, the junction is renewed
with a fresh, uncontaminated surface.

Open Junction

This type of junction is often found in
foodcare pH electrodes and is filled
with a special gel which comes into
directcontactwith the solutiontobe
measured. An advantage of an open
junctionis low contactresistance and
low clogging potential.

Cone Style

This style junction is also renewable.
Asthesleeveorcollarismoved, freshfill
solution cleans out the junction with
fresh electrolyte. This has a higher
flow rate than a ceramic type and is
often specified for ISE measurements.

¢

This type of junction can be made with smooth or frosted glass.
The advantage of a capillary junction is a fast flow rate and an open
channel. Itis typically used with thickened electrolytes.

Other types of junctions include:

Capillary Junction

Open Platinum

This style junction is made by partially sealing fine Pt wires through
the stem glass, creating a leakage path. These have high flow rates.

Fiberglass

Thisstylejunctionis very similarto a fiber wick. The junctionis typically
renewable and may have a high flow rate depending on strand number
in the bundle.



Four Different pH Sensitive Glass
Formulations

Application driven design has influenced our offering of pH glass
formulations. Hanna has selected the best glass compositions possible
for each sensor to ensure the most accurate measurements in a given
application. The characteristics of the sensitive glass used in the
manufactureof pHelectrodesareextremelyimportantindetermininghow
the electrode will respond. Characteristics of pH glass include workability
(what shapes can be made with a certain glass composition), impedance of
the glass (influenced by shape and thickness), pHrange, alkaline error, acid
error, hydrofluoric acid resistance and abrasion resistance.

Hanna utilizes four different types of pH sensitive glass to cover the
vast number of applications. For instance, some electrodes with low
impedance glass are particularly suited at performing measurements
in solutions with low conductivity or cold solutions. As a general rule,
the pH of glass impedance doubles for every 10°C (50°F) drop in
temperature. Very high impedance results in a very noisy, erratic signal
that is prone to errors in measurement. Hanna offers low temperature
(LT) glass, a low impedance glass for these applications. At elevated
temperatures, glass can dissolve readily, shortening the life and
performance of the sensor. Hanna offers high temperature (HT) glass
for these applications.

GP Glass

Hanna's general purpose (GP) hydrogen sensitive glass provides
the best response over the entire pH range and can be used for a
wide range of applications. Great results are obtained with a sphere
geometry with a diameter of 9.5 mm (0.37"), achieving a system
with 100 MQ impedance. The GP glass is also used on smaller diameter
spheres. As the diameter of the sphere is reduced, the system
impedance increases. The response time can then increase from the
usual 2 seconds for the 9.5 mm (0.37") sphere to about 6 seconds with
a3mm (0.12") sphere. The color of the GP glass is green.

LT Glass

Due to low impedance, LT glass is used on flat and conical shaped
membranes, as well as sensors used at cold temperatures. If an
electrode has very high impedance, the measurement response will be
sluggish, and a voltage drop causing error can occur. At temperatures
below -8°C (17°F) the internal buffer may freeze and expand, causing
the mechanical destruction of the sensor. This glass has a more limited
pHrange, andis colored dark green.

HT Glass

Designed for extended use at elevated temperature, the impedance
of HT glass has a temperature coefficient of about 14.3% per
degree Celsius. HT sensitive glass has an impedance of 400 MQ at
approximately 25°C (77°F). At extremely high temperatures the
impedance drops significantly; HT glass makes it possible to obtain
accurate, high temperature pH measurements for extended periods of
time at 90°C (194°F) and for several weeks at 100°C (212°F). At room
temperature, the response time may increase so additional time for
equilibration in buffers should be allowed. The color of HT glass is clear.

pH Electrodes
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HF Glass

Hydrofluoric acid can dissolve glass rapidly. Hanna uses HF resistant
glass for aggressive applications that have fluoride ions. Electrodes
manufactured with this glass live ten times longer than electrodes
made with standard pH glass formulations (from 10 days to 100 days).
The alkaline error is very high for this glass, so it is not suited for pH
measurements above pH 10. The recommended pH range with this
glassis from 2 to 10 pH and for samples with less than 2 g/L fluoride.

Different Shaped
Membranes (Tips)

The pH membranes used as the
sensor on pH electrodes can be
fabricated with different shaped
membranes; spherical, conical,
and flat tips are used in Hanna's : '
products. For analysis of small

samples, microelectrodes are also
available.

Spherical

A spherical tip is recommended
for general use in agueous or A J
liquid solutions and provides a - — e
wide surface of contact with the A

sample.

A conical tip is recommended for
semi-solid products, emulsions,

cheese, meat and food in general. )
Conical

A flat tip is recommended for T
direct surface measurement on
skin, leather, paper, etc.

I
Body Material !
!

Combination pH electrodes are
often made entirely of glass. The
bodies of these electrodes are
lead free glass, which is not pH
sensitive, All glass electrodes are | Flat
ideal for routine laboratory work
because they respond quickly to temperature changes, are easily
cleaned, and are compatible with organic solvents. However, in the
hands of some, glass can be very breakable.

The electrode body can be made less fragile by incorporating an outer
body made from a thermoplastic. Hanna uses PEI resin, PVDF and PP
as examples of materials utilized for outer body construction. Some
industrial sensors utilize additional materials such as PVC and/or
titanium, the space age metal. A titanium body increases immunity
to electrostatic and magnetic fields and features strong corrosion
resistance, even in seawater. Our titanium bodied electrodes’ outer
casing also serves as a matching pin.

HANNN

www.hannainst.com | HHHHWHHHHinsrruments

S9p0.J1I3|9




electrodes

pH Electrodes

Designed and Manufactured by Hanna

Matching Pin

A matching pin is a differential measurement technique used to
eliminate ground loops and common mode perturbations for the
measurement system. In a system without a matching pin, electrical
currents in the sample can affect the reference half cell voltage that
is connected via the liguid junction with the sample. In this case,
the reference electrode picks up the electromagnetic fields and
the measurement of the pH is altered. The matching pin isolates
these current/magnetic fields from the reference electrode. Hanna
manufactures a number of models with the matching pin design for
safe precise pH measurements.

Types of Connectors

Most Hanna meters accept pH electrodes with one of the connectors
listed below.

The BNC connector is the most versatile since it can be used with
any meter that utilizes BNC, regardless of brand.

DIN, 3.5 mm, Screw and T-type connections are generally proprietary
to the meters they are supplied with. Screw and T-Type connectors
attachdirectly to the meter.

Even though both Screw and T-type connectors attach directly to the
meter, they can also be made interchangeable with other meters by
using a Hanna BNC extension cables.

Quick Connect DIN

BNC BNC+PIN

T-Type Screw 3.5mmdigital

Water Conductivity and
pH Measurement

pH is the measurement of hydrogen ion activity. Ultrapure water is
the perfect solvent and readily dissolves many things. The pH glass
surface can actually become dehydrated if stored or used in deionized
or distilled water as ions are leached from the sensing surface. pH
electrodes require ions in a solution, preferably with a conductivity of
or exceeding 200 pS/cm to function properly.

In the case of low conductivity samples that are below
200 pS/cm, we suggest the use of specific electrodes, such as
the HI1053 which has LT glass suitable for low temperatures.
This pH electrode has a triple ceramic junction that allows
a higher flow rate of reference electrolyte to help provide
electrical conductivity.

Alkaline Error

Alkaline error exists in high pH solutions when the hydrogen ions in
the gellayer are partially or completely substituted with alkaliions; the
resulting pH displayed is lower than it actually should be.

The difference between the theoretical and measured pH is called the
alkaline error. Sodium ions are typically the ions that are responsible,
but potassium and lithium ions can also contribute to this error. In
earlier glass compositions, the alkaline error was seen to start at 9 pH.
Newer glass formulations and ones especially formulated to minimize
this error now exhibit an error startingat 12 or 13 pH.

To solve the problem of alkaline error, Hanna's high temperature (HT)
glass minimizes alkali error in highly alkaline solutions. The tables
below show the alkaline error that exists with Hanna glass types at
ambient temperatures:

Alkaline Error with 0.1 M Sodium

pH GP HT LT HF
100

10.5 0.06
11.0 0.15
115 0.05 0.22
120 0.01 018 0.30
125 011 0.05 0.28

13.0 0.23 011 0.35

135 035 0.16 045

14.0 0.48 0.20 0.54

Alkaline Error with 1.0 M Sodium

pH GP HT LT HF
10.0 0.01 0.25
10.5 014 0.25
11.0 0.02 0.30 048
115 011 0.01 0.46 071
12.0 0.21 0.06 0.62

125 032 011 079

13.0 043 015

135 0.45 0.21

14.0 0.65 0.27

B
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Calibration
pH Electrode Preparation Procedure

A clean, conditioned Hanna pH electrode will provide the best
measurements possible. When using a new electrode, remove the
protective bulb cap and inspect the electrode.

As water may have evaporated during shipping or storage, salt
crystals may be found in and around the protective cap or on the
pH bulb, this is normal.

Rinse off with water. During transport, air bubbles may have formed
inside the glass bulb. Shake down the electrode as you would with a
spirit filled thermometer. Condition the sensing tip; soak the pH bulb
andjunctionin HI70300 storage solution for atleast one hourorlonger.
If possible, an overnight soak is best. This will hydrate a dehydrated
glass sensor and thoroughly wet a dried reference junction.

Junction pH Bulb

— g

[ ]

——
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Rinse Electrode with Purified Water

Prior to placing the electrode in calibration solution, it should
be thoroughly rinsed with clean, purified water to prevent any
contamination to the pH buffer. The electrode should always be rinsed
with purified water after placingitin any solution.

Use Fresh pH Buffer for Calibration

The calibration of the pH electrode is only as good as the buffer used.
Once a bottle of bufferis open, it should be discarded after six months
of use. To prevent cross-contamination, never pour buffer back into
the bottle. If the same buffer is to be used for multiple calibrations, it is
betterto pourasmallamount of bufferin aseparate containerthatcan
be sealed. If using a separate container, the buffer should be changed
frequently (i.e. daily, weekly).

It is important to note that pH buffers at higher values (i.e. pH
10.01) are less stable than lower values, this is due to atmospheric
CO-diffusing into the buffer, forming carbonic acid. If the buffer
is old, the actual value might be less than stated on the bottle,
resulting alow slope.

Open Reference Fill Cap on Refillable Electrodes

If using a refillable pH electrode, the fill cap should be removed prior
to calibration and measurement. Removing the cap creates positive
head pressure in the reference cell allowing for higher flow rate of
electrolyte through the outer junction. A higher flow rate will result in
afaster and more stable reading.

Designed and Manufactured by Hanna

Submerse Electrode Past
Junction

It is critical that the junction of the
electrode be completely submersed
in the pH buffer or sample. Failure to
dosowillresultin erratic readings.

Use a Magnetic Stirrer

For benchtop meters, it is beneficial
to use a magnetic stirrer. A magnetic
stirrer will ensure that the pH buffer
or sample is homogenous. The
movement of the solution will also
increase the response time of the
electrode in the solution.

One-point Calibration

For one-point calibration it s
important to calibrate the pH
electrode in pH 7.0. This calibration
determines the offset value. The mV
value at pH 7.00 ideally should be 0.0.

Multiple-point Calibration

For improved accuracy it s
recommend to calibrate a minimum
of two points. The second point
determines the slope of the line. Itis
important to use buffers that bracket
the expected value of the sample
to be tested. For example, if the
expectedvalueis pH 8, theelectrode
should be calibrated using pH 7.01
and pH10.01 buffer.

Electrode Fill Solutions

The electrolyte level in refillable
electrodes should be checked before
performing any calibration. If the level
islow (<1 cmor ¥2" below fill hole), refill
with the proper electrolyte solution
to ensure the optimum electrode
performance. This simple maintenance
step helps guarantee adequate head
pressure to promote efficient and
precise reading.

use the

Always appropriate

fill solution for your pH electrode. Typically single junction pH
electrodes use the HI7071 electrolyte solution (3.5M KCI + AgCl)
while double junction pH electrodes use HI7082 electrolyte

solution (3.5M KCl).
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Maintenance and Storage

General Maintenance Tips
Periodically check the offset and slope characteristic of the
pH electrode.

If your meter does not have GLP (Good Laboratory Practice) capability
to display this information, see below on how to use the mV function
of a pH meter to determine offset and slope characteristics. A probe
should have an offset (pH 7.01) voltage of £ 30 mV. Values outside
this range could indicate that an electrode needs to be cleaned or the
reference fill solution is contaminated. A probe should have a slope
greater than 85% (50 mV/pH @ 25°C). Many Hanna meters will alert
the userif the offset exceeds +8.0 mV or if the slope is less than 94%.

If it is not possible to check offset and slope of the electrode with
your meter, it is recommended to change the pH electrode yearly
to ensure that accurate readings are obtained.

How to calculate offset and slope
» Must have a pH meter that can be placed in mV mode
» Mustuse fresh buffers

The procedure below is based on calibration buffers at 25°C. At this
temperature the theoretical 100% slope is 59.16 mV/pH change from
pH7.0.ApHelectrodein calibration bufferat 50°Cwill generate 64 mV/
pH, while at 0°C the response will be 54 mV/pH.

Step 1 Measure mV of pH 7.01 buffer and record value

Step 2 Measure mV value of pH 4.01 buffer and record value
Step 3 Calculate the absolute mV difference

(pH 4.01 value - pH 7.01 value)

Examples:

Electrodel pH701=-15mV
pH4.01 = +160 mV
Absolute mV differenceis +160 mV - (+15mV) = +175mV

Electrode2 pH701=+15mV
pH4.01 = +160 mV
Absolute mV difference is +160 mV - (-15 mV) = +145mV

At 25°C pH 7.01 (offset) = +30 mV.
The absolute mV difference should be 150 mV
(85% slope) to 186 mV (105% slope).

Conclusion: Electrode 1 is working properly while electrode 2 has an
unacceptable slope. Try cleaning and if possible replace fill solution. If
slope is still low then replace the pH electrode.

Important note: A pH 701 mV value outside +30 mV is an indicator of
a build up/coating on the pH bulb. The electrode should be cleaned.

NN

Electrode Storage Solutions

To minimize junction clogging and ensure fast response time, always
keep the glass bulband the junction of your pH electrode hydrated. For
benchtop meters used in the lab pour a small amount of the HI70300
storage solution in a small beaker and lower the electrode into it
making sure that the junction is covered. For portable meters, store
the electrode with a few drops of HI70300 storage solution in the
protective cap.

Storage solutions are designed to keep the pH electrode hydrated
while minimizing growth on the electrode from bacteria and algae.
Placing a probe in water will result in a growth on the electrode that
might not be visible to the naked eye. This growth will affect the
performance and accuracy. To minimize growth it is recommended
to use pH 4 buffer if storage solution is not available. Solutions with
lower pH values can inhibit growth. If pH 4 buffer is not available, it is
advisable to use pH 7 buffer.

Never store a pH electrode in purified water as it will
dehydrate the bulb. The concentration of the fill solution is
3.5M KCI. The reference cell with this concentration generates
a specific voltage. Placing a probe in purified water will have an
osmotic effect causing water to move into the reference cell.
There will also be a higher rate of diffusion of electrolyte from
the reference cell into the water due to a concentration gradient.
Both will result in a different reference electrolyte concentration,
which will result in a change in the reference potential. If using a
non-refillable probe in which the reference electrolyte cannot be
changed, storage in purified water may resultin premature failure
and ultimately replacement of the electrode.

Inspect the electrode for any scratches or cracks on the bulb or stem.
If any are present, replace the electrode.

B
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Electrode Cleaning

Cleaning Procedure

The most common cause for pH measurement inaccuracies is an
unclean or improperly cleaned electrode. This is very important to
note, because during calibration, the instrument assumes that the
electrode is clean and that the standardization curve created during
the calibration process will remain a valid reference until the next
calibration. pH meters on the market today will allow an offset voltage
of approximately £60 mV. The deviation from O mV is not unusual but
ideally should be no greater than £30 mV. The calibration process
compensates for the change in offset voltage.

Calibratingameterwithadirtyelectrode willresultininaccuratereadings.
If the mV offset continues to deviate with a properly cleaned electrode, it
isagood indication that the electrode may need to be replaced.
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In time, particles during
routine measurement
can contaminate the
sensor tip. Mishandled
and aged solutions can
also be affected.

Your meter can still be
calibrated evenif the
electrode sensortip is

not properly cleaned
before calibration. If the
contamination dissapates,

A proper cleaning and
fresh solution ensures
the whole surface of
the sensor tip is reading
correctly, ensuring an
accurate calibration.

the calibrationis nolonger
valid and the readings are
inaccurate.

General Cleaning

Soak in Hanna HI7061 General Cleaning Solution for approximately 30
minutes to dissolve mineral deposits and other general coatings.

Protein Coating

Soak in Hanna HI7073 Protein Cleaning Solution for 15 minutes to
enzymatically dissolve deposits from protein sources.

Inorganic Soak

Soak in Hanna HI7074 Inorganic Cleaning Solution for 15 minutes.
This cleaner is especially effective at removal of precipitates caused
by reaction with the silver in the filling solution that may form on a
ceramicjunction.

Oil and Grease Rinse

Oil and grease removal require the correct chemicals to solubilize the
coating, but are mild enough to leave the electrode unaffected. Use
Hanna HI7077 Qil and Fat Cleaning Solution.

After performing any of the cleaning procedures, rinse the
electrode thoroughly with purified water and then soak the
electrode in HI70300 or HIB0300 storage solution for at least 1
hour before taking measurements.

pH Electrodes
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Troubleshooting

Drifting/Erratic Readings

Potential problems include:
Build up on glass electrode - Clean electrode

Clogged junction - Depending on the material clogging the electrode,
use application specific cleaning solutions. It may be possible to dissolve
in high purity water or place in an acid such as 0.1M HCl or 0.1IM HNO; at
elevated temperature (50°C) for about an hour to clear the clog.

If the junction is constantly clogging due to measuring in semi
solids or viscous samples, use a pH electrode that has an open
junction design or cloth junction. The open junction design of the
FC200 resists clogging, while those with a cloth junction can have
the junction extracted, effectively renewing the junction.

Low conductivity solution - Use an electrode that has a high flow
rate or add high purity KCl to sample to increase EC.

Electrode is not properly hydrated - Soak in storage solution for at
least 1 hour, if notlonger.

Frozen pH Reading

Broken electrode - Possible short between internal pHelectrode and
reference. pH meter displays the same value when placed in different
buffers. The electrode should then be replaced.

Inaccurate Reading:

Improper calibration - Make sure that pH electrode was rinsed with
purified water between buffers to prevent cross-contamination and
the electrode is at thermal equilibrium with the buffer.

Check offset and slope of electrode. Offset mV value in pH 7.0 should
be +30 mV; if outside of this range, try cleaning the electrode. Slope
(difference in mV from pH 7.0 to pH 4.0) must be greater than 150 mV
(85%). If the slope is less than 85% then use fresh buffers, change fill
solution, and clean electrode. If the slope cannot be increased to an
acceptable value, replace electrode.

S9p0.J1I3|9

Important note: A low slope can be due to a bad buffer. If
calibrating to pH 7 and 10, it is possible that pH 10 buffer is no
longer valid. pH 10 buffer is susceptible to diffusion of CO, from
the air. When this happens, the pH 10 buffer will have a lower pH
value and result in a low slope percentage value. Tracking the
mV values of the buffer by writing the value on the bottle when
opened is a way to have a reference point of a good buffer.

85% slope is the absolute threshold of an acceptable slope
percentage. There are industries that require a slope of 90%
or higher.

HANNN
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Calibrating and measuring at different temperatures-Either use
a meter that has automatic temperature compensation or calibrate
and measure at same temperature. Note that the buffer pH at various
temperatures is noted on the bottle.

Measuring at high pH (>pH 10.0) introduces alkaline error-
Use a pH electrode that has HT glass to minimize alkaline error.

Calibration with an electrode that was not clean-Any coating
that comes off the electrode during use will alter the electrode
characteristic, resulting in the calibration being no longer valid.

Electrical noise interference can interfere with obtaining
an accurate pH measurement-Noise from rectifiers in plating
baths, motors or pumps can interfere with the high impedance
measuring circuit.

pH Electrode has a Short Life Span (< 6 months)

Elevated temperatures reduce the life span of pH electrodes. At room
temperature (25°C) a pH electrode will typically last 1 to 2 years. A
general rule is that for every 25°C increase the electrode life will
decrease by ¥2. Temperature cycling has the most detrimental effect.

Operating Temperature Average Lifespan

25°C lto2years
50°C 6to12months
75°C 3to 6 months
100°C <1 month

If measuring samples at temperatures greater than 50 °C, use a pH
electrode with high temperature (HT) glass such as the HI1043.

Storing a pH electrode in purified water will shorten the life span
of pH electrode-If using arefillable pH electrode, replace fill solution;
if using a gel-filled electrode, the electrode will have to be replaced.
Store in storage solution.

Wiping a pH electrode with tissue will harm an electrode-It is
important to blot a pH electrode. Wiping the electrode can produce a
static charge on the sensor that will destabilize the measurement thus
requiring additional time before stable measurements can be obtained.

Solutions with hydrofluoric acid will dissolve the glass at a pH less
than pH 5. Use electrodes with HF resistant glass. The HI1143 will
resist HF up to 2 g/L @ pH 2 and temperatures less than 60°C.

B
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ORP Theory and Applications

ORP (Oxidation Reduction Potential)

Similarto the mannerinwhich acidic or alkaline solutions are quantified
by pH measurements, solutions can also be graded as oxidizing or
reducing based on measurements of ORP (sometimes called "redox").

When an oxidizing and/or reducing agent is dissolved into an aqueous
sample, they may react with materials present and produce a voltage,
or electromotive force (EMF), that is related to the ratio of oxidized
to reduce species in the sample. An electron exchange can develop
between this solution and an inert metal sensor immersed in the
solution, and the voltage can be measured (when compared to a
reference electrode) with a pH/mV meter. This type of measurement
is known as redox or ORP. The units of measurement are in mV. At a
glance, an ORP electrode may look very similar to a pH electrode. Like
a combination pH electrode, both the sensor and the reference are
housed in a common body.

The scale of measurement may be positive (indicating oxidizing
potential) or negative (indicating reducing). It should be noted that
when zero mV is observed, it is really an oxidizing situation because
the reference voltage (~200 mV for an Ag/AgCl with KCI electrolyte)
isincluded in the observed mV value. In some cases the user may wish
to offset the reading to remove the reference contribution. The mV is
then said to be approaching the absolute mV scale that references a
SHE (standard hydrogen electrode). This type of calibration is called
relative mV calibration.

An ORP sensor must be chemically inert; it cannot be oxidized or
reduced itself. It must also have the proper surface characteristics to
promote rapid electron exchange, a property known as high exchange
current density. Two noble metals have proven to work well for this
purpose: pure platinumand pure gold are both usedinthe construction
of ORP sensors.

The platinum sensor is often preferred because it is mechanically
simpler and safer to produce. Platinum can be welded to glass and
has the same thermal coefficient. Sensors made of gold cannot be
welded to the glass and are often placed in plastic supports applied to
the glass or plastic tube by means of tiny elastomeric bungs. The gold
or platinum sensor signal is carried through the electrode body, and
together with the reference signal is conducted to the measurement
meter via a coaxial cable with BNC connector.

An ORP system does not have a high impedance source (like a pH bulb),
but is a potentiometric device that produces a voltage. It also uses
similar cables, connectors and calibration solutions. For this reason, a
highimpedance electronic meter (pH) with many user friendly features
are a benefit for this measurement also.

Because of the close relationship between pH and ORP, there is a
scale that takes into account the ratio (mV) ORP/pH, the rH scale. The
rH range varies from O to 42, where the extreme values represent
the reducing effect of an atmosphere of pure hydrogen (rH=0) and
to the oxidizing effect of an atmosphere of pure oxygen (rH=42),
respectively.



The formula for obtaining the rH value is as follows:

mV

H= B
' 00992(27315+7)  °PH

In this equation, where T is the temperature (°C) of the sample, mV is
the ORP (mV) reading, and pH is the pH value of the sample.

The rH scale is not used in the instruments available on the market.
A direct mV reading from the electrode is preferred, within the
+2000 mV range, without compensation/correlation with the pH/
temperature value.

ORP Applications

ORP measurements are based on the potential difference measured
between the platinum or gold electrode and a reference electrode.
The identical reference system utilized for the pH electrode (Ag/AgCl)
is also used for redox measurements.

Redox electrodes are used to monitor many chemical processes
particularly those involving reversible reactions. Common applications
include the following:

Industrial Wastewater Treatment

The redox systems used in water treatment are the reduction of
chromates and oxidation of cyanides. Waste hexavalent chromium is
reduced to trivalent chromium by the addition of sodium bisulfite or
sulphur dioxide. In the case of cyanide, chlorine or sodium hypochlorite
is used to oxidize the cyanide, followed by the hydrolysis of cyanate to
ammonia and carbon dioxide.

Water Sanitation

ORP measurements are being increasingly used as an effective
measure of the sanitizing activity in pool, spa and potable water. The
kill time of E. coli bacteria in water depends on the ORP value. ORP is
a reliable indicator of bacteriological water quality. Water having an
ORP value equal to or higher than 650 mV are well within accepted
sanitization levels for pool and spa waters.

pH Electrodes

Designed and Manufactured by Hanna

Electrode Feature Guide:
A Quick Glance

CAL Check™ System

When used in tandem with a Hanna CAL Check meter, our
CAL Check equipped electrodes allow users to be informed if they
have performed a proper calibration. In the event of a dirty or broken
electrode or contaminated buffer solution, the system alerts the
user to either check the electrode, replace the buffer solution, or
both. The system also reminds users when the instrument should
be recalibrated.

Smart Electrodes

With models that feature our SMART circuitry, an exclusive microchip
embedded inside the electrode retains the calibration data and
assigns an identity code to the host unit. As soon as the electrode
is connected to a pH meter in the SMART series, it is recognized and
its characteristics retrieved. The meter then uses the accessed
calibration data as a reference for future measurements. Once
each SMART electrode is calibrated, these electrodes can be used
in succession without requiring new calibration. Hanna's SMART
electrodes help eliminate errors and save time when working
with more than one electrode.

Pre-amplified Electrodes

Integral pre-amplifiers are encapsulated in this series of Hanna's pH
electrodes. The pre-amplifier converts the highimpedance signal from
the pH glass to a low impedance signal; this allows the user to use
long runs of sensor cable with ordinary connectors without noise or
voltage drops that result in erroneous measurements.

Clogging Prevention System (CPS™)

Conventional pH electrodes use ceramic junctions that may clog
quickly when used in biological samples, such as wine or must. When
the junction is blocked, the entire electrode will not function properly.
Electrodes that feature CPS technology utilize a ground glass/
PE sleeve junction which controls a steady, predictable flow of fill
solution, thus keeping the junction open. The hydrophobic property
of PE sleeve repels wetness and coatings.

Sensor Check™ for edge® Meters

When used with Hanna's electrodes equipped with a matching pin,
edge constantly checks the impedance of the pH measuring electrode
to notify the user, in real-time, in the event of glass breakage. During
calibration, Sensor Check also verifies the state of the junction.

Titanium Casings

Our electrodes that feature titanium bodies offer durability and
shielding that is required in many industrial applications.

HANNN
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pH Electrode Application Guides
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Application Recommended Electrodes Page
HI1043B/P S G Q Q Q Q 01 2122
Acids, Strong
HI10430* S G . . . . . . « 01 2129
Alkaline, Strong HI2111B (half-cell) + HI5311 S G . . . 01 21392140
Aquariums HI1332B/P S P . . . . 01 2127
HI1043B/P S G a a a o 01 2.122
Bases, Strong
HI10430* S G . . . . . . « 01 2129
HI1131B/P/D S G g g o o 01 2123
HI11310* S G . . . . . . « 01 2129
Beer
HI11311* S G . . . . . . < 01 2129
FC214D S M . . . . . 3 2134
Biotechnology (< 100 pl) HI1083B/P S G . . . 01 2122
Boilers and Cooling Towers ~ HI72911D F M . PTFE Polymer . . 3 2138
FC200B/D C P . . o 01 2132
FC242D, FC2423 C M . . . . <« 01 2135
Cheese
FC240B c M - . . 01 2133
FC202D, FC2023, FC2053 C P . . . . . « 01 2134
Chemicals HI1332B/P/D S P . . . ° 01 2128
HI10430* S G . . . . . . « 01 2129
HI1053B/P C G o o o ° 0.1 2122
Conductivity, Low
HI10530* c G . . . . . . < 01 2.129
HI10533 c G . . . . . . - 01 2122
Conductivity, High HI1043B/P S G . . . . 01 2122
FC210B C G O . . 01 2132
Creams FC220B S G . . . . 01 2133
FC911B S P . . . . « 01 2134
HI2031B C G . . . . 01 2125
Dairy (general use) FC100B S P . . . . 01 2132
FC101D, FC1013 S P . . . . . « 01 2132
HI1053B/P C G . . . . 01 2122
HI10530* C G . . . . . . « 01 2129
HI10533 cC G . . . . . . « 01 2122
Emulsions
HI1612D C G . . . . . « 01 2127
HI1413B F G 0 o o 01 2136
HI1414D F G - . . . « 01 2136
HI1053B/P C G . . . . 01 2122
Fats and Creams HI10530* C G . . . . . . « 01 2.129
HI10533 C G . . . . . . « 01 2122
Flasks HI1331B S G . . . . 01 2124
Fluoride, Samples with HI1143B S G . . . . 01 2124
Food Industry FC1008B s P . . . . 01 2132
(General Use) FCO11B s P . . . . . 01 2134

AR
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*edge® specific electrode



pH Electrode Application Guides

Abbreviation Guide
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Application Recommended Electrodes Page
FC202D, FC2023, FC2053 c P . . . . . - 01 2134
Food, Semi-solid
FC200B/D C P . . . 01 2132
FC200B/D C P . . . 01 2132
Fruits
FC202D, FC2023, FC2053 C P . . . . « 01 2134
FC220B S G - . . . 01 2133
Fruituices, Organic
FC911B S P . . . . « 01 2134
Frozen, Semi FC230B C P . . . 01 2133
FC200B/D C P . . . 01 2132
Ham and Sausages FC202D, FC2023, FC2053 C P © o e . « 01 2134
FC230B C P . . . 01 2133
Humidity, High FC911B S P . . . . - 01 2134
HI1043B/P S G . . . . 01 2122
Hydrocarbons
HI10430* S G 0 0 J 0 o o « 01 2129
HI1131B/P/D S G . . . . 01 2123
HI1230B/D S P . . . 2 2124
HI1217D S P . . . . . 2 2126
HI1610D S G . . . . . « 01 2127
Laboratory (General Use)
HI11310* S G . . . . . . « 01 2129
HI11311* S G . . . . . . < 01 2129
HI12300* S P . . . . . . 2 2131
HI12301* S P . . . . . . 2 2131
HI1413B F G . . . 01 2136
Leather
HI1414D F G o © © o ¢ 01 2136
FC230B C P - . 01 2133 D
FC400B C P . . . 01 2133 g
—
Meats FC232D, FC2323 C P . . . . « 01 2135 8
FC202D, FC2023, FC2053 C P . . . . . <« 01 2134 Q.
FC2320* C P . . . . . <« 01 2130 a
FC1008B S P . . . . 0.1 2132
Milk FC101D, FC1013 S P . . . . . « 01 2132
FC260B (half-cell) S G 2139
HI1135B S G . . . . 3 2123
Monitoring, Continuous
HI1611D S G - . . . . 2 2127
HI1048B/P, HI1048B/50 S G . . . . 01 2134
Must in Winemaking HI1048D S G . . . . . « 01 2134
HI10480* S G . . . . . . < 01 2.130
NMR Tubes HI1093B S G . . . 0.1 2123
HI1043B/P S G . . . . 01 2122
Paints
HI10430* S G . . . . . . « 01 2129
HI1413B F G . . . 01 2136
Paper
HI1414D F G © o o o « 01 2136
Photographic Chemicals HI1230B/D S P . . . 2124
Plating Baths HI62911D F M . PTFE Polymer . . 3 2138
HI1332B/P/D S P . . . . 01 2127
Quality Control
FC240B C M . . . 01 2133
*edge® specific electrode
Unsure about which electrode to choose? Give your local Hanna office a call for assistance. www.hannainst.com | HHHHWHHHHinsrrumenrs
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Application Recommended Electrodes Page
FC220B S G . . . . 01 2133
Sauces
FCO11B S P . . . . 01 2134
HI1043B/P S G . . . . 01 2122
Seawater
HI10430* S G . . . . . . « 01 2129
HI1053B/P C G . . . . 01 2122
HI10530* C G . . . . . . « 01 2129
HI10533 C G . . . . . . <« 01 2122
Semi-solid Products
HI1612D C G . . . . . <« 01 2127
FC200B/D C P . . . 01 2132
HI2031B C G . . . . 01 2125
HI1413B F G . . . 01 2136
Skin, Scalp
HI1414D/50 F G . . . . <« 01 2136
HI1292D C G . . . . . <« 01 2136
Soil, Direct
HI1294D** C G . . . . . « 01 2137
HI1053B/P C G e o o © 01 2122
HI10530* C G . . . . . . 01 2129
HI10533 cC G . . . . . . < 01 2122
Soil Solution
HI1230B/D S P . . . 2 2124
HI1292D C G . . . . . « 01 2136
HI1294D** C G . . . . . -« 01 2137
HI1043B/P S G © © © © 0.1 2122
Solvents
HI10430* S G . . . . . . « 01 2129
HI1413B F G . . . 01 2136
Surface Measurements
HI1414D F G . . . . « 01 2136
Swimming Pools HI1297D c M - . . . . 3 2137
Titrations, Non Aqueous HI1151B S G . . . . 01 2123
wn
Q HI1043B/P S G o o © o 0.1 2122
= HIL0430* s G . . . .+« .« 01 2129
9 Tris Buffer
- HI1144B/D S G 0 0 0 g 01 2125
5 HI1343B S P . . . . 01 2125
@ Vials and Test Tubes HI13308/P S G - . .. 01 2125
HI1296D/HI12963 S M . . . . . 3 2137
Wastewater
HI1297D C M . . . . . 3 2137
HI1053B/P C G . . . . 01 2122
Water, High Purity HI10530* C G 0 0 0 0 . 0 01 2129
HI10533 C G . . . . . . < 01 2122
Water, Municipal HI1297D C M . . . . . 3 2137
HI1053B/P C G . . . . 01 2122
HI10530* C G . . . . . . 0.1 2.129
Water, Potable
HI10533 C G . . . . . . « 01 2122
FC215D S G - . . . . - 01 2137
Water Treatment HI1297D C M . . . . . 3 2137
FC200B/D C P . . . 01 2132
FC210B C G . . . 01 2132
FC213D, FC2133 c G . . . . < 01 2.135
Yogurt
FC202D, FC2023, FC2053 c P . . . . . « 01 2134
FC2100* cC G . . . . . < 01 2.130
FC2020* C P . . . . . « 01 2130
*edge® specific electrode; **HISB14 GroLine portable meter specific electrode
HHMHHHHinsrrumenrs | www.hannainst.com Unsure about which electrode to choose? Give your local Hanna office a call for assistance.
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Application Recommended Electrodes Page
HI3131B/P Pt G . . . 01 2126
HI3618D, HI36183 Pt G . . . . . . 01 2126
Laboratory (General Use)
HI36180* Pt G . . . . . . . 01 2131
HI36200* Pt P . . . . . . 2 2131
Oxidants HI4430B Au P . . . 2 2128
Ozone HI4430B Au P . . . 2 2128
Quality Control HI3230B Pt P . . o 2 2128
Titrations, ORP HI3131B/P Pt G . . . . 01 2126
Water, Municipal HI3230B Pt P . . . 2 2128
Mustin Winemaking HI3148B Pt G . . . . 01 2135
*edge® specificelectrode
Half-Cell and Reference Electrode Application Guides
Abbreviation Guide
()
Spheric (S) Glass (G) g 2 é c 2
Cylindric (C) Plastic (P) _ = 5 ¢ B £ B 3
Platinum (Pt) = 3 o o E g & % s 2 o I90)
Gold (Au) g 5 & g2 = & < = T = ¢ D
© T [ c E o 2 ] E n 2 g
(7] %] ) ivat m
% & T a 3 g‘ 3 ﬁ g (=] § —
a o @ = o0 n (=} o o ~ [an —
(@)
Application Recommended Electrodes Page %
HI2111B . G 2139 wn
HI2112B . S P 2139
Laboratory (General Use) HI3133B . Pt G 2139
HI5412 . G . . . 01 2140
HI5311 . G . . . 01 2140
Milk FC260B . S G 2139
HI5314 . G . . . 3 2140
Remote Filling
HI5414 . G . . . 3 2140
Strong Alkaline Solutions HI2111B . S G 2139
HI5413 . G . . . 01 2141
Suspended Solids HI5312 . G . . . 01 2141
HI5313 . P . . 01 2141
Titration, Argentometric HI5110B . C G 2139
HI5412 . G . . . 01 2140
HI5311 . G . . . 01 2140
Titrations, General
HI5312 . G . . . 01 2141
HI5313 . P . . 01 2141
Titration, Potentiometric HI3133B . Pt G 2139
Unsure about which electrode to choose? Give your local Hanna office a call for assistance. www.hannainst.com | HHHHWHHHHinsrrumenrs
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Combination Electrodes
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Code HI1043[ ] HI1053( | HI10533 HI1083[ |
Description refillable, combination refillable, combination refillable, combination combination pH electrode w/micro
P pH electrode w/ double junction pH electrode w/ conical tip pH electrode w/ conical tip bulb for small samples
Reference double, Ag/AgCl double, Ag/AgCl double, Ag/AgCl double, Ag/AgCl
Junction/Flow Rate ceramic, double /30-40 pL/h ceramic, triple /40-50 pL/h ceramic, triple / 40-50 uL/h open
Electrolyte KCI3.5M KCI3.5M KCI3.5M viscolene
Max Pressure 0.1bar 0.1bar 0.1bar 0.1bar
Range pH:0to14 pH:0to12 pH:0to13 pH:0to13
Recommended 0to100°C -5t070°C -5t0100°C 0to50°C

Operating Temp.

(320 212°F) - HT

(23t0158°F) - LT

(2310 212°F) - LT

(3210 122°F) - GP

Tip/Shape spheric (dia: 9.5 mm) conic (12x12mm) conic (12x12mm) spheric (dia: 3 mm)
Temperature Sensor no no yes no

Amplifier no no yes no

Body Material glass-HT glass - LT glass-LT glass - GP

Cable coaxial;1m(3.3) coaxial;1m(3.3") coaxial;1m(3.3) coaxial; 1m(3.3)

Recommended Use

hydrocarbons, paints, solvents, sea

water, strong acids and bases, high
conductivity samples, tris buffer

fatsand creams, high purity water,
soil samples, potable water,

semi-solid products, low conductivity

solutions, emulsions

fatsand creams, high purity water,
soil samples, potable water,

semi-solid products, low conductivity

solutions, emulsions

biotechnology, samples < 100 pL

Connection

HI11043B BNC
HI1043P BNC+ pin*

HI1053B BNC
HI1053P BNC+ pin*

HI10533 Quick Connect DIN

HI1083B BNC
HI1083P BNC + pin*

AR

instruments

* For pH meters with CAL Check™ system

www.hannainst.com

*For pH meters with CAL Check system

*For pH meters with CAL Check system

Unsure about which electrode to choose? Give your local Hanna office a call for assistance.
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Code HI1093B HI1131[ | HI1151B HI1135B
L combination pH electrode w/ refillable, combination refillable, combination refll!able, comb|nat|on. pHelectrode
Description ) w/ side arm construction and fast
extended length and micro bulb pH electrode pHelectrode
flow rate
Reference single, Ag/AgCl double, Ag/AgCl double, Ag/AgCl double, Ag/AgC!

ceramic, double /30-40 pL/h

Junction/Flow Rate open ceramic, single /15-20 pL/h ceramic, single /15-20 uL/h

Electrolyte viscolene KCI3.5M - KCI3.5M

Max Pressure 0.1bar 0.1bar 0.1bar 3 bar with back pressure
Range pH:0to13 pH:0to13 pH:0to13 pH:0to14
Recommended 0to50°C 0to100°C 0t0100°C 0to100°C
Operating Temp. (32t0122°F) - GP (32t0212°F) - HT (32t0212°F) - HT (32t0212°F) - HT
Tip /Shape spheric (dia: 3 mm) spheric (dia: 9.5 mm) spheric (dia: 9.5 mm) spheric (dia: 9.5 mm)
Temperature Sensor no no no no

Amplifier no no no no

Body Material glass - GP glass glass glass

Cable coaxial; 1m(3.3") coaxial; 1m(3.3") coaxial;1m(3.3) coaxial;1m(3.3")

Recommended Use NMR tubes laboratory general non-aqueous titration cqntmuous mgrl1|tor|ng
purpose, beer with remote filling
Connection HI1093B BNC HI1131B BNC HI1151B BNC HI1135B BNC

HI1131P BNC+pin*

*For pH meters with CAL Check™ system

HANNN
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Combination Electrodes
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Code HI1143B HI1331B HI1230[ ]
Description refillable, combma.t'on pH N combination pH electrode combination pH electrode
electrode for fluoride applications
Reference double, Ag/AgCl single, Ag/AgCl double, Ag/AgCl

Junction/ Flow Rate

ceramic, single /15-20 pL/h

ceramic, single /15-20 uL/h

ceramic, single /15-20 pyL/h

Electrolyte KCI3.5M KCI3.5M + AgCl gel

Max Pressure 0.1bar 0.1 bar 2bar
Range pH:0to10 pH:0to13 pH:0to12
Recommended -5t060°C 0to70°C -5t070°C

Operating Temp.

(23t0140°F) - HF

(32t0158°F) - GP

(2310158°F) - LT

Tip/Shape spheric (dia: 9.5 mm) spheric (dia: 7.5 mm) spheric (dia: 7.5 mm)
Temperature Sensor no no no

Amplifier no no no

Body Material glass glass PEI

Cable coaxial;1m(3.3) coaxial;1m(3.3) coaxial;1m(3.3)

Recommended Use

samples with fluoride (max2 g/L @ pH 2

and temperature < 60°C)

specific for flasks

field applications, soil solution, photographic

chemicals, laboratory (general use)

Connection

HI1143B BNC

HI1331B BNC

HI1230B BNC

- JumE N
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Code HI1144B HI1330[ ] HI1343B HI2031B —
=
Description refulable,combmanon pHelectrode refillable, combination pHelectrode combination pH electrode refillable, conical tip combination Q.
with calomel references pHelectrode o)
Reference single, Hg/Hg,Cl, single, Ag/AgCl single, Hg/Hg,Cl, single, Ag/AgCl Y

Junction/ Flow Rate

ceramic/15-20 uL/h

ceramic, single /15-20 pL/h

ceramic, single /15-20 uL/h

ceramic, single /15-20 pL/h

Electrolyte KCI3.5M KCI'3.5M + AgCl KCl 3.5M KCI'3.5M + AgCl
Max Pressure 0.1bar 0.1bar 0.1 bar 0.1bar

Range pH:0to14 pH:0to12 pH:0to14 pH:0to12
Recommended 0to60°C -5t070°C 0to60°C -5t070°C
Operating Temp. (32t0140°F) —HT (23t0158°F) - LT (32t0140°F) - HT (23t0158°F) - LT
Tip/Shape spheric (dia: 9.5 mm) spheric (dia: 5mm) spheric (dia: 7.5 mm) conic (6 x 10 mm)
Temperature Sensor no no no no

Amplifier no no no no

Body Material glass glass PEI glass

Cable coaxial;1m(3.3) coaxial;1m(3.3) coaxial;1m(3.3) coaxial; 1m(3.3)
Recommended Use tris buffer specific for vials and test tubes specific for Tris buffer dairy and semi-solid products
Connection HI1144B BNC HI1330B BNC HI1343B BNC HI2031B BNC

HI1330P BNC+ pin*

*For pH meters with CAL Check™ system

HANNN
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Code HI3131B HI3618D/HI36183 HI1217D
I refillable combination o
Description ORP electrode ORP combination electrode pH electrode
Reference single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl

Junction/ Flow Rate

ceramic, single /15-20 pyL/h

ceramic, single /15-20 pyL/h

ceramic, single

Electrolyte KCI'3.5M + AgCl KCI'3.5M + AgCl gel

Max Pressure 0.1bar O.1bar 2bar

Range ORP: £2000 mV ORP: £2000 mV pH:0to13
Recommended -5t070°C -5t070°C 0to70°C
Operating Temp. (23t0158°F) (23t0158°F) (32to158°F) - GP
Tip/Shape platinum pin platinum pin spheric (dia: 5.0 mm)
Temperature Sensor no yes yes

Amplifier no yes yes

Body Material glass glass PEI

Cable coaxial;1m(3.3) 5-pole;1m(3.3) coaxial;1m(3.3)

Recommended Use

laboratory general use,
ORP titrations

laboratory

general purpose

Connection

HI3131B BNC

HI36183 Quick ConnectDIN
HI3618D DIN**

HI1217D  DIN**

B

instruments

www.hannainst.com

** Recommended for use with HIB314
pH meter

**Recommended for use with
HIB314 pH meter

Tips for the Most
Accurate Measurements

Keep Electrode Hydrated

Ideally, pHelectrodes should be kept in a
storage solution when not in use. Placing the
electrode in a small glass filled with storage
solution is suitable. An option for pocket
metersis to place a small piece of sponge into
the meter's cap and pour storage solution
into the cap to wet the sponge. Pouring off
any excess solution beforehand, the cap can
then be placed on the meter.

If a storage solution is not available the next
best optionis to use pH 4.01 buffer (pH 7.01 is
alsosuitable to alesser extent).

Clean Electrodes Before Use

Clean the junction of your electrodes once
a day or at least once a week to prevent
junction clogging and to maintain accuracy.
Immerse the electrode in the proper cleaning
solution for at least 15 to 20 minutes. Hanna
offers a wide range of cleaning solutions for
general purpose and specific applications.

Replace Electrodes Once a Year

If your electrode takes too long to stabilize
a reading, or readings fluctuate wildly, it is
most likely time to replace the electrode. The
typical life span of any pH electrode is from 6
months to 1.5 years.

Additional Tips

+ Calibration and storage solutions should
be changed regularly (i.e. monthly).

+ Calibrate the meter often if a high degree
of accuracy isrequired.

* Remember that the calibration is as only
as good the buffer being used (i.e. old or
contaminated buffer may not have the
same value on the label).

+ Single-use calibration sachets, as opposed
tobottles, ensure that your buffer solution
is always fresh.

« If the meter takes an unusually long time
to get a stable reading, the junction may
be clogged.

* Rinse the probe with purified water after
eachuse.



pH Electrodes with Temperature Sensor
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Code HI1610D HI1611D HI1612D
Description pH electrode pH electrode pH electrode
Reference single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl

Junction/ Flow Rate

ceramic, single /15-20 pL/h

ceramic, single

ceramic, triple/ 40-50 pL/h

Electrolyte KCI3.5M + AgCl gel KCI3.5M + AgCl
Max Pressure 0.1bar 2 bar 0.1bar

Range pH:0to13 pH:0to14 pH:0to12
Recommended 0to70°C 0to80°C -5t070°C

Operating Temp.

(32t0158°F) - GP

(32t0176°F) - HT

(23t0158°F)- LT

Tip/Shape spheric (dia: 9.5 mm) spheric (dia: 9.5 mm) conic (12 x12 mm)
Temperature Sensor | yes yes yes

Amplifier yes yes yes

Body Material glass glass glass

Cable 5-pole;1m(3.3) 5-pole;1m(3.3) 5-pole;1m(3.3)

Recommended Use

laboratory general use

continuous monitoring

emulsions, semi-solid samples

Connection

HI1610D DIN*

HI1611D DIN*

HI1612D DIN*

*Recommended for use with HI8314 pH meter

*Recommended for use with HI8314 pH meter

*Recommended for use with HI8314 pH meter
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Rugged pH and ORP Electrodes
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Code HI1332[ | HI3230B H14430B
Description Helectrode gel-filled, combination ORP electrode gel-filled, combination
P P w/ platinum contact ORP electrode w/ gold contact
Reference double, Ag/AgCl single, Ag/AgCl single, Ag/AgCl

Junction/ Flow Rate

ceramic, single/15-20 pL/h

ceramic, single

ceramic, single

Electrolyte KCI3.5M gel gel

Max Pressure 0.1 bar 2 bar 2bar

Range pH:0to13 ORP: 2000 mV ORP: £2000 mV
Recommended 0to70°C -5t070°C -5t070°C
Operating Temp. (32t0158°F) - GP (23t0158°F) (23t0158°F)
Tip/Shape spheric (dia: 7.5 mm) platinum pin gold pin
Temperature Sensor no no no

Amplifier no no no

Body Material PEI PEI PEI

Cable coaxial;1m(3.3) coaxial;1m(3.3) coaxial;1m(3.3)

Recommended Use

aquariums

chemicals, field applications, quality control,

municipal water, quality control

oxidants, ozone

Connection

HI1332B BNC
HI1332P BNC+ pin*
HI1332D DIN

HI3230B BNC

H14430B BNC

- JumE N

instruments

* For pH meters with CAL Check™ system
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Digital Electrodes
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Code HI11310 HI11311 HI10530 HI10430
Descrintion refillable, combination, refillable, combination, digital refillable, combination, digital refillable, combination, digital
P digital pH electrode pH electrode w/ Sensor Check™ pH electrode with conical tip pH electrode with double junction
Reference double, Ag/AgCl double, Ag/AgCl double, Ag/AgCl double, Ag/AgCl
Junction ceramic, single /15-20 pyL/h ceramic, single /15-20 pL/h ceramic, triple /40-50 pL/h ceramic, triple /40-50 pL/h
Electrolyte KCI3.5M KCI3.5M KCI3.5M KCI3.5M
Max Pressure 0.1bar 0.1bar 0.1bar 0.1bar
Range pH:0to13 pH:0to13 pH:0to13 pH:0to13
Recommended -5t0100°C -5t0100°C -5t0100°C -5t0100°C
Operating Temp. (23t0212°F)-HT (23t0212°F) - HT (23t0212°F) - LT (23t0212°F) - HT
Tip /Shape spheric (dia: 9.5 mm) spheric (dia: 9.5 mm) conic (12 x12 mm) spheric (dia: 9.5 mm)
Temperature Sensor | yes yes yes yes
Matching Pin no yes no no
Amplifier yes yes yes yes
Body Material glass glass glass glass
Cable 1m(3.3) 1m(3.3) 1m(3.3) 1m(3.3)
fanand creams, high purity water, hydrocarbons, paints, solvents, sea
laboratory general laboratory general soil samples, potable water,

Recommended Use

purpose, beer

purpose, beer

semi-solid products, low conductivity
solutions, emulsions

water, strong acids and bases, high
conductivity samples, tris buffer

Connection

HI11310 3.5mmconnector

HI11311 3.5mmconnector

HI10530 3.5mm connector

HI10430 3.5mm connector

HANNN
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Digital Electrodes
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Code HI10480 FC2320 FC2100 FC2020
. refillable, digital pH electrode w/ . L -
Description CPS™ (clogging prevention system) digital pH electrode digital pH electrode digital pH Electrode
Reference double, Ag/AgCl double, Ag/AgCl double, Ag/AgCl double, Ag/AgCl
Junction Cps™ open open open
Electrolyte KCI3.5M viscolene viscolene viscolene
Max Pressure 0.1bar 0.1bar 0.1bar 0.1bar
Range pH:0to12 pH:0to12 pH:0to12 pH:0to12
Recommended -5t060°C 0to60°C 0to60°C 0to60°C

Operating Temp.

(23t0140°F) - LT

(32t0140°F) - LT

(32t0140°F) - LT

(32t0140°F) - LT

Tip/Shape dome (dia: 8 mm) conic (6 x10 mm) conic (12x12 mm) conic (6 x 10 mm)
Temperature Sensor | yes yes yes yes

Matching Pin no no no no

Amplifier yes yes yes yes

Body Material glass PVDF glass PVDF

Cable 1m(33) 1m(33) 1m(33) 1m(3.3)

Recommended Use

application specific
purpose, must in winemaking

application specific
purpose, meat

application specific
purpose, yogurt

application specific
purpose, yogurt, cheese

Connection

HI10480 3.5mm connector

FC2320 3.5mmconnector

FC2100 3.5mmconnector

FC2020 3.5mmconnector

- JumE N
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Digital Electrodes
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Code HI12300 HI12301 HI36180 HI36200 —
=
Description combination, digital pH electrode combination, digital pH electrode refillable, ORP digital probe ORP digital probe 8_
Reference double, Ag/AgCl double, Ag/AgCl double, Ag/AgC! single, Ag/AgCl D
(V]
Junction/Flow Rate ceramic, single /15-20 uL/h ceramic, single /15-20 pL/h ceramic, single/15-20 pL/h ceramic, single
Electrolyte gel gel KCI3.5M + AgCl gel
Max Pressure 2 bar 2 bar 0.1bar 2 bar
Range pH:0to12 pH:0to12 ORP: 2000 mV ORP: 2000 mV
Recommended -5to70°C -5to70°C -5t0100°C -5to70°C
Operating Temp. (23t0158°F) - LT (23t0158°F) - LT (23t0212°F) (23t0158°F)
Tip /Shape spheric (dia: 7.5 mm) spheric (dia: 7.5 mm) platinum pin platinum pin
Temperature Sensor yes yes yes yes
Matching Pin no yes no no
Amplifier yes yes yes yes
Body Material PEI PEI glass PEI
Cable** 1m(3.3) 1m(3.3) 1m(3.3) 1m(3.3)
Recommended Use field applications field applications laboratory general purpose field applications
Connection HI12300 3.5mm connector HI12301 3.5mm connector HI36180 3.5mm connector HI36200 3.5mm connector

HANNN
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Electrodes for the Food Industry
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9 Code FC100B FC101D/FC1013 FC200[ ] FC210B
-{j preamplified pH/
Q Description pH electrode temperature probe pH electrode pHelectrode
@ Reference double, Ag/AgCl double, Ag/AgCl single, Ag/AgCl double, Ag/AgCl
Junction/ Flow Rate ceramic, single /15-20 pL/h ceramic, single /15-20 pL/h open open
Electrolyte KCI3.5M KCI3.5M viscolene viscolene
Max Pressure 0.1bar 0.1bar 0.1bar 0.1bar
Range pH:0to13 pH:0to13 pH:0to12 pH:0to12
Recommended 0to80°C 0to80°C 0to50°C 0to50°C
Operating Temp. (32t0176°F) - GP (32t0176°F) - GP (32t0122°F) - LT (32t0122°F) - LT
Tip/Shape spheric (dia: 7.5 mm) spheric (dia: 7.5 mm) conic (6 x10 mm) conic (12x12 mm)
Temperature Sensor no yes no no
Amplifier no yes no no
Body Material PVDF PVDF PVDF glass
Cable coaxial;1m(3.3) coaxial;1m(3.3) coaxial;1m(3.3) coaxial; 1m(3.3")

penetration, yogurt, cheese, semi-

solid foods, fruits, ham and sausages yogurt, creams

Recommended Use food industry (general use), milk food industry (general use), milk

FC200B BNC
FC200D DIN

FC101D DIN*
FC1013 Quick Connect DIN** FC2108  BNC

Connection FC100B BNC

*Recommended for use with HI99162 pH meter
** Recommended for use with HI98162 pH meter
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instruments | www.hannainst.com




Electrodes for the Food Industry
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Code FC220B FC230B FC240B FC400B
- combination pH electrode combination pH electrode
Description pHelectrode with PVDF outer body with stainless steel sheath pHelectrode
Reference single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl double, Ag/AgCl
Junction/Flow Rate ceramic, triple/40-50 pL/h open open open
Electrolyte KCI3.5M + AgCl viscolene gel viscolene
Max Pressure 0.1bar 0.1bar 0.1bar 0.1bar
Range pH:0to12 pH:0to12 pH:0to13 pH:0to12
Recommended -5t070°C 0to50°C 0to50°C 0to50°C
Operating Temp. (23t0158°F) - LT (32t0122°F) - LT (32t0122°F) - GP (32t0122°F) - LT
Tip/Shape spheric (dia: 9.5 mm) conic (6 x 10 mm) conic (3x5mm) conic (6 x10 mm)
Temperature Sensor no no no no
Amplifier no no no no
Body Material glass PVDF AlSI 316 PVDF
Cable coaxial;1m(3.3) coaxial; 1m(3.3") coaxial; 1m(3.3) coaxial;1m(3.3)

Recommended Use

creams, fruitjuices, sauces

meat, semi frozen products

penetration, cheese,
quality control

penetration, meat

Connection

FC220B BNC

FC230B BNC

FC240B BNC

FC400B BNC

www.hannainst.com | MHHWHHHH
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Electrodes for the Food Industry
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a
) . pH electrode with CPS™
9 Description (Clogging Prevention System) pH electrode pH electrode pH electrode pHelectrode
'U Reference double, Ag/AgCl double, Ag/AgCl double, Ag/AgCl double, Ag/AgCl single, Ag/AgCl
< Junction/ Flow Rate CPS™ ceramic, single / open open cloth
a u 15-20 pL/H P P
Electrolyte KCI3.5M KCI3.5M viscolene gel gel
Max Pressure 0.1bar 0.1bar 0.1bar 0.1bar 3bar
Range pH:0tol2 pH:0to13 pH:0tol2 pH:0tol2 pH:0to13
Recommended -5t060°C -5t080°C 0to50°C 0to50°C 0to80°C
Operating Temp. (23t0140°F) - LT (230 176°F) - GP (32t0122°F) - LT (32t0122°F) - LT (32t0176°F) - HT
Tip/Shape dome (dia: 8 mm) spheric (dia:7Z5mm)  conic (6 x 10 mm) conic (6 x10 mm) spheric (dia: 5mm)
Temperature Sensor DIN model only no yes yes yes
Amplifier DIN model only yes yes yes yes
Body Material glass PVDF PVDF PVDF titanium with HT glass sensor
Cable coaxial;1m(3.3) coaxial;1m(3.3") 7-pole;1m(3.3") 7-pole;1m(3.3") 7-pole;1m(3.3")
- yogurt, cheese, meat, yogurt, cheese, meat,
- . creams, fruitjuices, s ) o .
Recommended Use must in winemaking . e semi-solid foods, fruits, semi-solid foods, fruits, beer
sauces, high humidity
ham and sausages ham and sausages
HI1048B  BNC
FC202D DIN*
. HI1048B/50 BNC (4 m(1.3") cable) . FC2053 Quick Connect
Connection HI1048P  BNC -+ pin* FC911B BNC FC2023 glL:\;chConnect DIN ** FC214D DINt
HI1048D DIN**
* For pH meters with CAL Check™ system * Recommended for use with ** Recommended for use with
** Recommended for use with HI39111 pH meter HI99161 pH meter HI9B161 pH meter

**Recommended for use with
HI9B161 pH meter
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Electrodes for the Food Industry
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Code FC232D/FC2323 HI3148B FC213D/FC2133 FC242D/FC2423 D
. . (@]
Description pH electrode ORP electrode pre-amplified pH/ pre-amplified pH/ =
temperature probe temperature probe o
Reference single, Ag/AgCl double, Ag/AgCl double single %
Junction open Ccps™ open open wn
Electrolyte viscolene KCI3.5M viscolene viscolene
Max Pressure 0.1 bar 0.1bar 0.1 bar 0.1bar
Range pH:0to12 ORP: £2000 mV pH:0to12 pH:0to12
Recommended 0to50°C -5t080°C 0to50°C 0to50°C
Operating Temp. (32t0122°F) - LT (23t0176°F) (32t0122°F) (32to122°F)
Tip/Shape conic (6 x10 mm) platinumring conic conic (6 x8 mm)
Temperature Sensor yes no yes yes
Amplifier yes no yes yes
Body Material PVDF glass glass AlSI 316 stainless steel
Cable 7-pole;1m(3.3") coaxial;1m(3.3) coaxial;1m(3.3) coaxial;1m(3.3)
Recommended Use meat mustin winemaking yogurt penetration, cheese
FC232D DIN* HI3148B BNC FC213D DIN* FC242D DIN*

Connection

FC2323 Quick Connect DIN**

HI3148B/50 BNC (4 m(1.3')cable)

FC2133 Quick Connect DIN**

FC2423 DIN**

* Recommended for use with HI99163 pH meter
** Recommended for use with HI98163 pH meter

* Recommended for use with HIS9164 pH meter
** Recommended for use with HI98164 pH meter

www.hannainst.com | HHHHWHHHHinsrruments

* Recommended for use with HI99165 pH meter
**Recommended for use with HI38165 pH meter
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Electrodes for Specific Analysis
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Code HI1413B HI1414D HI1414D/50 HI1292D
Description pHelectrode pHelectrode pH electrode pH electrode
Reference single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl
Junction open open open ceramic, triple / 40-50 uL/h
Electrolyte viscolene viscolene viscolene KCI3.5M + AgCl
Max Pressure 0.1bar 0.1bar 0.1bar 0.1bar
Range pH:0to12 pH:0to12 pH:0to12 pH:0to12
Recommended 0to50°C 0to50°C 0to50°C -5t070°C
Operating Temp. (32t0122°F) - LT (32t0122°F) (32to122°F) (23t0158°F) - LT
Tip /Shape flat flat flat conic (12x12 mm)
Temperature Sensor no yes yes yes
Amplifier no yes yes yes
Body Material glass glass glass glass
Cable coaxial; 1m(3.3") 7-pole;1m(3.3") 7-pole;1m(3.3") 7-pole;1m(3.3")

Recommended Use

surface, skin, leather,
paper, emulsions

surface, leather, paper,
emulsions

skin, scalp

direct soil pH measurement,
soil solution

Connection

HI1413B BNC

HI1414D 7-pin DIN*

HI11414D/50 DINt

HI1292D 7-pin DIN**

- JumE N
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*Recommended for use with HI99171 pH meter

t Recommended for use with HI99181
pH meter

** Recommended for use with HI99121
pH meter



Electrodes for Specific Analysis
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Code HI1294D FC215D HI1296/ ] HI1297D
Description pH electrode pH electrode pH electrode pH/ORP electrode
Reference single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl single, Ag/AgCl
Junction ceramic, triple / 40-50 pL/h ceramic, triple cloth cloth
Electrolyte KCI3.5M + AgCl KCI3.5M + AgCl gel gel
Max Pressure 0.1bar 0.1bar 3bar 3bar
Range pH:0to12 pH:0to12 pH:0to13 pH:0to13; ORP
Recommended -5t070°C 0to070°C 0to80°C 0to80°C

Operating Temp.

(23t0158°F) - LT

(32t0158°F) - LT

(32t0176°F) - GP

(32t0176°F) - GP

pH: conic (3 mm);

Tip /Shape conic (12x12 mm) spheric (dia: 9.5 mm) spheric (dia: 5 mm) ORP: platinum sensor
Temperature Sensor | yes yes yes yes

Amplifier yes yes yes yes

Body Material glass glass titanium titanium

Cable 7-pole;1m(3.3") coaxial;1m(3.3") 7-pole;1m(3.3) 7-pole;1m(3.3")

Recommended Use

direct soil pH measurement,
soil solution

drinking water

wastewater

wastewater, municipal water,
water treatment, swimming pools

Connection

HI1294D DIN**

FC215D DIN*

HI1296D DIN**

HI12963 Quick Connect DINt

HI1297D DIN{

**Recommended for use with HI9814
GroLine multiparameter meter

**Recommended for use with
HI991001 pH meter

tQuick connect DIN. For use with
HISB190 pH meter only

www.hannainst.com | MHHWHHHH

+ Recommended for use with HI991002 and

HI991003 pH meters
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Electrodes for Specific Analysis

Operating Temp.

(32t0176°F) - GP

(32t0176°F) - GP

Electrode
Extension Cables

£ £
= £
n 0
o o
B 4
£ £
= £
g S
- - Screw Type to BNC Cables / Connectors
(E————
Description
3.0mm (0.12") cable with screw type and BNC
connectors
QM mm ‘
=
L Part # Cable Length
@14 mm
= HI7855/1 1m(3.3)
HI7855/3 3m(9.9)
& HI7855/5 5m(16.5)
o HI7855/10 10m (33)
(@] Code H162911D HI72911[ |
_": HI7855/15 15m(49.5)
U Description pH electrode pHelectrode
% Reference double, Ag/AgCl double, Ag/AgCl
Junction PTFE PTFE
Electrolyte polymer polymer BNCto BNCCables/Connectors
Max Pressure 3bar 3bar
Range pH:0to13 pH:0to13 @éﬁj I[ﬂé@]
Recommended 0to80°C 0to80°C

Tip /Shape flat flat Description
3.0mm (0.12") cable with BNC connectors
Temperature Sensor yes yes
Amplifier yes yes
Body Material titanium body working as matching pin
Part # Cable Length
Cable 7-pole;1m(3.3") 7-pole;1m(3.3)
H17858/1 1m(3.3)
Recommended Use plating baths cooling towers, boilers HI7858/5 5m(16.5)
H17858/10 10m (33"

Connection

HI62911D DIN*

HI72911D DIN**

HI72911B BNC + phonot

** Recommended for use with HI99141 pH meter
t Recommended for use with HI98191 pH meter

* Recommended for use with HI99131 pH meter

AR
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Half-Cells

£ = £ £ =
£ £ £ £ E
0 \n 0 0 \n
m m m m m
5 s 5 S S
£ £ £ £ £
E E E E £
o o o o o
N N N N N
W
29 mm 29 mm T
@12mm EZ mm EZ mm
< > = =
Code HI2111B HI2112B FC260B HI3133B HI5110B
Description pH half-cell pH half-cell pH half-cell ORP half-cell ORP half-cell
Half Cell - - - platinum Ag
Range pH:0to14 pH:0to13 pH:0to12 mV mV
Recommended 0to100°C 0to70°C -5t0100°C -5t0100°C 0to70°C
Operating Temp. (3210 212°F) (32t0158°F) - GP (23t0212°F) - LT (2310 212°F) (32t0 158°F)
Tip/Shape spheric (dia: 9.5 mm) spheric (dia: 7.5 mm) spheric (dia: 9.5 mm) platinum pin cylindric (dia: 3 mm)
Body Material glass PEI glass glass glass
Cable coaxial coaxial coaxial coaxial coaxial
Recommended Use gengral purpcIJse, strong general purpose milk generall purpolse,l . argentometric titration
alkaline solutions potentiometric titration
Connection HI2111B BNC HI2112B BNC FC260B BNC HI3133B BNC HI5110B BNC

HANNN
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Reference Electrodes

| I
i l,| ] I
1 __-ll"'" r £
[ |
£ £ £ £
€ € £ £
\n n n n
mn mn m m
5 5 S S o
£ 4 £ £ € \ 1.
€ £ £ €
o o o o
N ' N N N .
l [ y
Eme Eme @12 mm Eme
= = S =
Code HI5412 HI5311 HI5314 HI5414
Description reference electrode reference electrode reference electrode reference electrode
Reference single, Hg/Hg,Cl> double, Ag/AgCl double, Ag/AgCl single, Hg/Hg.Cl>

Junction/ Flow Rate

ceramic, single /15-20 pL/h

ceramic, single /15-20 pL/h

ceramic, double

ceramic, double

Electrolyte KCI3.5M KCI3.5M KCI3.5M KCl3.5M

Max Pressure 0.1bar 0.1bar 3 bar with back pressure 3 bar with back pressure
Recommended -5t060°C -5t0100°C -5t0100°C -5to60°C

Operating Temp. (23t0140°F) (23t0212°F) (2310 212°F) (2310 140°F)

Body Material glass glass glass glass

Cable 1m(3.3) 1m(3.3) 1m(3.3) 1m(3.3)

Recommended Use

general purpose,
titrations

general purpose,
titrations

measurements with
remote filling

measurements with
remote filling

Connection

HI5412 4 mmbanana

HI5311 4 mmbanana

HI5314 4 mmbanana

HI5414 4 mmbanana

B

instruments

High pressure or high concentration of contaminants

Because of the special electrode recharge system of the HI5314 and HI5414, it is possible to connect an outside container.
This will increase the amount of electrolyte of the reference half cell and thus, the pressure inside the electrode. By so

doing, the junction has the ability to work in high pressure environments without the danger of implosion.

www.hannainst.com




Reference Electrodes

- = i ! __ G
£ £ £
£ £ £
N n n
n mn m
S S S
£ £ £
£ £ £
I I ]
i f
l 4 L i
|
LAl
L
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. i
EO mm| EO mm| @12 mm
> > < >
Code HI5413 HI5312 HI5313
Description reference electrode reference electrode reference electrode
Reference single, Hg/Hg.Cl; double, Ag/AgCl single, Ag/AgCl
Junction/Flow Rate PE sleeve PE sleeve ceramic
Electrolyte KCI3.5M KCI3.5M gel (KCI'1M + AgCl)
Max Pressure 0.1bar 0.1bar 0.1bar
Recommended -5to60°C -5to80°C -5to60°C
Operating Temp. (23t0140°F) (23t0176°F) (23t0140°F)
Body Material glass glass PEI
Cable 1m(3.3) 1m(3.3) 1m(3.3)

Recommended Use

samples with suspended solids

titrations, samples with suspended solids

titrations, samples with suspended solids

Connection

HI5413 4 mmbanana

HI5312 4 mmbanana

HI5313 4 mmbanana

HANNN
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solutions

pH and ORP Solutions

Hanna seal of freshness

Our air tight bottle with tamper-proof
seal of freshness ensures quality.

Hyron
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Table of Reference
Temperatures

All calibration solution bottles are provided
with a label presenting a reference table of
the relationship between pH or conductivity
values and temperature.

www.hannainst.com
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Ready-made Solutions

Buffer solutions that can be prepared in small
batches from capsules, tablets or powders,
are called “fresh” because they are prepared
at the time of use. They are considered to
be, but are not very precise. The gquality of
buffer solutions produced depends on many
factors including the quantity and quality
of the chemicals and distilled water used in
production. Other important factors are the
temperature and the instruments used to
prepare them.

Hanna buffer solutions are checked
carefully, in an aseptic environment
with the highest precision reference
instruments, and are calibrated to
NIST Standards.

Hanna solutions are more convenient than
the so-called “fresh” solutions. The main
standard buffer solutions produced by Hanna
are available in bottles or in sealed sachets,
complete with or without a certificate of
analysis.

The following pages show the series of
calibration solutions in the various types of
packages that will satisfy every application
need, while always guaranteeing a highly
accurate buffer,

Certified Solutions

For those operators who request it, we
provide standard solutions complete with
certificate of analysis. These certificates are
prepared in accordance with NIST standards
to avoid any possible error in determining
the actual pH value. The certificate shows
the date of production, batch number and
expiration date.

Safety Data Sheets

Download Safety Data Sheets (SDS) from our
website at: www.hannainst.com.



pH and ORP Solutions

Calibration and Cleaning
Solutions

The fundamental use of calibration and
cleaning solutions is to correctly maintain
electrode operation to assure accurate and
reproducible readings. Often, readings are
not correct because the sensors have not
been properly handled. Using Hanna's wide
range of solutions will help guarantee proper
cleaning and calibration of electrodes and
probes for maximum performance.

-~ ~
L vio
J < | “’Mir]

L

Sachets are Practical,

Safe and Ready-to-Use ML

Single-use sachets are quick and easy to use.

Each sealed, light-tight sachet holds just the p 4 0
right amount of solution. Every time your B, | . 1 T
instrument and probe is maintained using i g o, 0004

Hannasachets, itis like using a newly opened - "'-1:.,,m =
bottle of solution. et Souitg: p 4. 0 1
Buter Soiution

A wide range of pH, conductivity, TDS and -

— Wil 1T T
cleaning solutions are available. T i

d_-.’-ﬁ — ot sty oot e . g

— b L —

Table of Reference
Temperatures

A label presenting a reference table of the
relationship between pH or conductivity
values and temperature is printed on all
calibration solution sachets.

HANNN
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solutions

Electrode Cleaning, Calibration and Maintenance

Step 1. Cleaning

St

pH7 pH7 pH7

g -

‘ pH7

pH7 pH55

Average: pH 7 Average: pH 6.5

Fig. A: pH reading from
aproperly cleaned
electrodein pH 7 solution.

Fig. B: pHreading from
adirty electrodeinpH7
solution.

Just because you can't see contamination
doesnt meanitisn't there.

An electrode generates a voltage of the average hydrogen ion
concentration from the surface area outside the pH bulb tip. Fig. A
above shows that the clean electrode is submersed in pH 7 from all
areas of the bulb surface.

When an electrode becomes dirty from use or neglect, the
contaminated surface contributes to a voltage offset based on the
surface area exposed to buffer as seen in Fig. B. Now the pH meter is
mistakenly reading pH 6.5 instead of the actual pH 7.

Always clean your electrode before calibration. If a dirty electrode is
used for calibration, all subsequent measurements will be in error.

Adirty electrode can
contaminate solutions.

Fig.C

Always use fresh solutions with each
calibration. Buffer solutions can be
contaminated by dirty electrodes
as in Fig. C. Always clean your
electrode before each calibration
and measurement, and always use
fresh solutions.

Contamination can take time to work
its way around the beaker. If you
notice fluctuations in your readings,
it may be time to calibrate with fresh
solutions.

FigD.

Fresh Every Time

Hanna single-use sachets are a
great way to ensure your solution is

always fresh. Fig. D shows just how

easy itis to tear open the packet and

insert the electrode. These light-tight sachets are also the ideal size
for testers.

B
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pH Cleaning Procedure

Hanna manufactures a full complement of cleaning solutions
formulated to address general and specific cleaning needs.

1hour

FigE. FigF.

IMPORTANT: After performing any of the cleaning procedures,
rinse the electrode thoroughly with purified water (Fig. E) and
soak the electrode in HI70300 or HIB0300 Storage Solution for
at least 1 hour before taking measurements (Fig. F).

General Cleaning

Soak in Hanna HI7061 or HIBO61 General Cleaning Solution for
approximately 30 minutes to dissolve mineral deposits and other
general coatings.

Protein Coating

Soak in Hanna HI7073 or HIB073 Protein Cleaning Solution for 15
minutes to enzymatically dissolve deposits from protein sources.

Inorganic Soak

Soak in Hanna HI7074 Inorganic Cleaning Solution for 15 minutes. This
cleaner is especially effective at removal of precipitates caused by
reaction with the silverin the filling solution that may formin a ceramic
junction.

Oil and Grease Rinse

0Oil and grease removal require the correct chemicals to solubilize the
coating, but mild enough to leave the electrode unaffected. Use Hanna
HI7077 or HIBO77 Qil and Fat Cleaning Solution.

Step 2: Calibration

Calibration only counts
when using fresh
solutions and properly
cleaned electrodes.

A pH electrode that is properly
manufactured and kept clean will
retain its measuring integrity for a

C:%_A
©

long time. As aresult of many factors \.J

such as age, use, poor maintenance

or improper handling, any electrode Routine maintenance will ensure

will lose its integrity in time. accurate readings while extending
the life of your electrode.




pH and ORP Solutions

Apropercalibrationrestoresthe ability of anelectrode to take accurate
measurements. The most common cause for pH measurement
inaccuracies is an unclean or improperly cleaned electrode. This is
very important to note because during calibration, the instrument
assumes thatthe electrodeis cleanand that the standardization curve
created during the calibration process will remain a valid reference
until the next calibration. pH meters on the market today will allow
an offset of approximately £60 mV while Hanna only allows an offset
of approximately +30 mV. An offset voltage is the mV at 7.00 pH. The
deviation from O mV is not unusual, in fact it represents the true
characteristics of a normal pH electrode.

An offset can be compensated for by calibrating a pH meter with a
properly cleaned electrode. Calibrating a meter with a dirty electrode
will only compound the problem. An mV offset that continues to
deviate with a properly cleaned electrode is a good indication that the
electrode may need to be replaced.

103
10.25
102 """'fﬂ-
Z /,——""'r
=
2 1015 — Eloclrode 2 —|
= / — Elactrode 1
=
[~
10.1
10,08
10
Q 0.5 1 1.5 2 5 3
Tima [hours)
FigG.

Electrode 1 has been properly cleaned before calibration.
Electrode 2 has not been properly cleaned.

Electrode readings may vary with
insufficient cleanings.

Fig. G (above) shows that the pH measured by a dirty electrode
changes over a short period of time, resulting from the residue on the
pH electrode bulb. The resulting pH measurements, based upon the
calibration of a coated electrode, will then be incorrect.

Conventional pH meters do not warn the user when a pH electrode is
dirty or when a solution may be contaminated. A common example of
this occurs just after calibrating the instrument; the pH electrode is
immersed into the pH 7 buffer and the reading is lower than expected
(pH 6.8 or 6.9 instead of pH 7). Hanna meters that feature our exclusive
CAL Check™ electrode diagnostics automatically alert the user of any
potential electrode or solution problems during calibration.

Precision Solutions

Hanna's wide range of solutions will help guarantee correct cleaning
and calibration of electrodes and probes for maximum performance.
Our solutions have been manufactured with your application in mind.

Step 3: Maintenance

Measurement

Always calibrate the electrode and pH meter together before making
measurements. Rinse the pH electrode sensor tip with deionized or
distilled water. Forafasterresponse, and to avoid cross-contamination
of the samples, rinse the electrode tip with a few drops of the solution
to be tested. Before taking measurements submerse the pH sensor tip
and reference junction (~3 cm /1%") in the stirred sample.

=

FigH

N

Storage

To ensure an optimum response time, the glass sensor tip and the
reference junction of the pH electrode should be kept moist and not
be allowed todry out.

Replace the solutionin the protective cap with a few drops of HI70300
or HIB0300 Storage Solution or, inits absence, with pH 4 or pH 7 buffer
(Fig H).

NOTE: Never store the electrode in distilled or deionized water.

Inspect

Inspect and clean the electrode on a regular schedule to ensure the
electrode will be ready when you need it. Coatings and reactions from
samples resultin decreased efficiency and longer response times.

HANNN
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HI5000 Series

pH Technical Calibration Solutions

» Supplied with Certificate of Analysis
» Accuracy of £0.01 pH @ 25°C

» Safety Data Sheets
Safety data sheets for all Hanna solutions are
available at hannainst.com or upon request.

» Expiration date
The production batch number, expiration date, and temperature
correlation table are reported on all Hanna calibration solutions.

* NIST traceability
Standardized using a meter and specially designed
multi-reference probe. Reported values are traceable
to NIST Standard Reference Materials (SRMs).

+ Air-tight bottles
Air tight bottle with tamper-proof seal
of freshness to ensure quality.

» Single use sachets
Light block packaging prevents oxidation from
UV light that could alter the value. Every sachet
is as fresh as the day it was packaged.

B
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Technical Solutions (+0.01 pH) for
Each Point of the pH Scale

To obtain precise and valid pH measurements, the pH meter and
electrode must be calibrated at a minimum of two different points,
closetothevalue of thesample tobe tested. Forthistype of calibration,
Hanna offers technical solutions for each point of the pH scale.

This complete scale of buffer solutions offers a higher degree of
accuracy for pH measurements in specific areas of application, as
in monitoring the pH of must and wine. This line includes twenty
solutions starting from a value of pH 1.00 up to pH 13.00 with an
accuracy of £0.01 pH, thus covering every point of the pH scale.

These solutions are dedicated to applications that require extremely
accurate pH monitoring, and come with a certificate of analysis
prepared by comparison against NIST standards.

Also available are solution bottles that are colored according to a given
standard calibration value: HI5004-R (Red), HI5007-G (Green) and
HI5010-V (Violet).



Table of Reference

Temperatures
--,%- ; 7 | HI5000 calibration solutions
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Bottles Sachets
pH Value Certificate pH Value Certificate
@25°C Code Package of Analysis @25°C Code Package of Analysis
1.00 HI5001 500 mL . 1.00 HI50001-02 20mL (25) .
168 HI5016 500 mL . 168 HI50016-01 20mL (10) .
2.00 HI5002 500 mL . 168 HI50016-02 20 mL (25) .
2.00 HI5002-01 1L . 2.00 HI50002-02 20mL (25) .
3.00 HI5003 500 mL : 3.00 HI50003-02 20mL(25) .
401 HIS004 >00mt : 401 HI50004-01 20mL (10) .
401 HI5004-01 b : 401 HI50004-02 20 mL (25) .
500 mL
401 HI5004-R , . 5.00 HI50005-02 20mL (25) .
(color coded solution)
por 15004.R08 163781 @) . 6.86 HI50068-02 20mL (25) .
' (color coded solution) 7.01 HI50007-01 20mL (10) .
5.00 HI5005 500 mL . 701 HI50007-02 20mL (25) .
5.00 HI5005-01 1L . 9.00 HI50009-02 20mL (25) .
6.00 HI5006 500 mL . 9.18 HI50091-02 20 mL (25) .
6.86 HI5068 500 mL . 10.01 HI50010-01 20mL (10) .
701 HI5007 500 mL : 1001 HI50010-02 20mL (25) .
701 HI5007-01 1L : 11.00 HI50011-02 20mL (25) .
701 HI5007-G 500 mL . . 12.00 HI50012-01 20 mL (10) .
(color coded solution)
16780 @) 12.00 HI50012-02 20mL (25) .
701 HI5007-G08 (color coded solution) 12.45 HI50124-02 20mL (25) .
741 HI5074 500 mL . 13.00 HI50013-02 20mL (25) .
8.00 HI5008 500 mL .
8.00 HI5008-01 1L .
9.00 HI5009 500 mL .
918 HI5091 500 mL . . . .
1001 HI5010 oomL - Hanna Combination Kits in Bottles
10.01 HI5010-01 1L . Use our combination kits for easy ordering and reordering.
1001 HIS010-V (Sc(()J(I)oTcLoded solution) : e
Code Solutions (pH Value Bottle C?rtmlcate
o of Analysis
10.01 HI5010-V08 1G|(3‘78 dL)éz) Wt . @25°C) y
(color coded solution) HI54710 pH 4.01, pH 7.01, pH10.01 500mL(3) -
11.00 HI5011 500 mL . \isariode  PHAOLPH7OLPHIO0L oo
12.00 HI5012 500 mL . HI70300L @
12.45 HI5124 500 mL .
HIs471011  PH401 pH7OL pHIOOL 500mL(5) -
13.00 HI5013 500 mL . HI70300L, HI7061L

HANNN
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HI6000 Series

+0.002 pH Millesimal
Calibration Solutions

» Supplied with Certificate of Analysis
» Accuracy of £0.002 pH @ 25°C

» Safety Data Sheets
Safety data sheets for all Hanna
solutions are available at hannainst.
com or upon request.

» Expiration date
The production batch number, expiration
date, and temperature correlation table are
reported on all Hanna calibration solutions.

» NIST traceability
Standardized using a meter and specially
designed multi-reference probe.
Reported values are traceable to NIST
Standard Reference Materials (SRMs).

 Air-tight bottles
Air tight bottle with tamper-proof
seal of freshness to ensure quality.

» Single use sachets
+ Light block packaging prevents
oxidation from UV light that could
alter the value. Every sachet is as
fresh as the day it was packaged.

+ Light-tight Bottles
Prevents any oxidation from UV light that
could alter the buffer value.

Bottles Sachets
pH Value Certificate pH Value Certificate
@25°C Code Package of Analysis @25°C Code Package of Analysis
1.000 HI6001 500 mL . 1.000 HI60001-02 20 mL (25)
1679 HI6016 500 mL . 1679 HI60016-02 20 mL (25)
2.000 HI6002 500 mL . 2.000 HI60002-02 20 mL (25)
3.000 HI6003 500 mL . 4,010 HI60004-02 20 mL (25)
4,010 HI6004 500 mL . 7.010 HI60007-02 20 mL (25)
4,010 HI6004-01 1L . 10.010 HI60010-02 20 mL (25)
6.000 HI6006 500 mL
6.862 HI6068 500 mL
7010 HIB007 500mL PR Toble of Reference
7.010 HI6007-01 1L L b Temperatures
7.413 HI6074 500 mL '-1' © 007
; m B A r HIE o H6000 calibration solutions
L . ;
8.000 HI6008 500 mL A Fe
- & 77 b pH 7010 Pt are proIV|ded with a label
9.000 HI6009 500 mL 088§ oo I'H” ’ presenting a reference table
95 g0 cr ) )
9177 HI6091 500 mL % m L —— - of the relat|op§h|p between
el E Tk pHor conductivity valuesand
10.010 HI6010 500 mL 3 g el
e temperature.
10.010 HI6010-01 1L =gy
12,000 HI6012 500 mL -
12.450 HI6124 500 mL =
13.000 HI6013 500 mL

B
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Quick Cal

pH/EC Quick Cal Calibration
Solution

Quick Cal is for use with Hanna's GroLine pH
and/or EC/TDS meters. Using the Quick Cal
function found in compatible meters allows
for single-point calibration for pH and/or
conductivity sensors.

« (alibration solution for Gro line
pHand EC/TDS meters
» pHcalibration buffer value of pH 6.86

» ECcalibration standard value of
5,000 pS/cm (5.00 mS/cm)

Safety Data Sheets
Safety data sheets for all
Hanna solutions are available at
hannainst.com or upon request.

» Expiration date
- The production batch number,
expiration date, and temperature
correlation table are reported on
allHanna calibration solutions.

NIST traceability

- Standardized using a pH meter
calibrated by means of two standard
solutions prepared from NIST standard
reference materials. A conductivity
meter and probe calibrated against
NIST primary standard solutions or
primary standard solutions prepared
following NIST guidelines.

BTy
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» Air-tight bottles
Air tight bottle with tamper-proof
seal of freshness to ensure quality.

» Single use sachets
- Light block packaging prevents
oxidation from UV light that could
alter the value. Every sachetis as
fresh as the day it was packaged.
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Quick Cal pH/EC Bottles Quick Cal pH/EC Sachets
Certificate Certificate
Code Size of Analysis Code Size of Analysis
HI5036-050 500 mL (GroLine) . HI50036P 50 mL saGcheLtls,
HI5036-023 230mL (GroLine)  + > pes. (Grotine)

HI5036-012 120 mL (GroLine)

HANNN

www.hannainst.com | HHHHWHHHHinsrruments

wn
o
c
=2
(@)
-
v




pH Buffer Solutions

» Safety Data Sheets
Safety data sheets for all
Hanna solutions are available at
hannainst.com or upon request.

» Expiration date
- The production batch number,
expiration date, and temperature
correlation table are reported on
allHanna calibration solutions.

* NIST traceability
- Standardized using a pH meter
calibrated by means of two standard
solutions prepared from NIST
standard reference materials.

e
esen. I

PSR

» Air-tight bottles
Air tight bottle with tamper-proof
seal of freshness to ensure quality.

» Singleusesachets
Light block packaging prevents
oxidation from UV light that could
alter the value. Every sachetis as
fresh as the day it was packaged.

* FDA compliant bottles (HIBOxx)
Hanna solutions are offered in
light-tight bottles that meet FDA
requirements.

4.01 pH Buffer Solution

This buffer value is widely used in water
purification plants, in the food industry, and
wherever the pH is expected to be slightly
acidic.

® Hi NN
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4,01 pH @ 25°C - Bottles

Code Size FDA Bottle Certificate of Analysis
HI7004/1G 1G(3.78L) (color coded solution) onrequest
HI7004/1L 1L (color coded solution) onrequest
HI7004L 500 mL onrequest
HI17004L/C 500 mL

HI7004C 500 mL (color coded solution) onrequest
HI7004M 230 mL onrequest
HI7004-050 500 mL (GroLine)

HI17004-023 230 mL (GroLine)

HI7004-012 120 mL (GroLine)

HIB004L 500 mL

HIB004L/C 500 mL

4,01 pH @ 25°C - Sachets

Code Size Package Certificate of Analysis
HI70004C 20mL 25pcs.

HI70004G 20mL (GroLIne) 25pcs.

HI70004P 20mL 25pcs.

HI7004P/5 20mL 500 pcs.

4,01 and 7.01 pH @ 25°C - Sachets

Code Size Package Certificate of Analysis
HI77400C 20mL 10pcs., 5ea
HI77400P 20mL 10pcs., 5ea

- JumE N
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7.01 pH @ 25°C - Bottles

Code Size

FDA Bottle

Certificate of Analysis

HI7007/1G 1G(3.78L) (color coded solution) onrequest
HI7007/1L 1L (color coded solution) onrequest
HI7007C 500 mL (color coded solution) onrequest
HI7007L 500 mL onrequest
HI7007L/C 500 mL .
HI7007M 230 mL onrequest
HI7007-050 500 mL (GroLine) .
HI7007-023 230 mL (GroLine) .
HI7007-012 120 mL (GroLine) .
HIB007L 500 mL . .

HI8007L/C 500 mL

7.01 pH @ 25°C, and Combination Packs - Sachets

Code Value Size  Package Certificate of Analysis
HI70007C 7.01pH 20mL  25pcs. .
HI70007G 7.01pH 20mL  25pcs. .
HI70007P 7.01pH 20mL  25pcs.

HI77700P 7.01pH 20mL  10pcs.
HI770710C 10.01 &7.01 pH 20mL  10pcs., Sea .
HI770710P 10.01 &7.01 pH 20mL  10pcs., Sea
HI77100C 1413 pS/cm & 7.01 pH 20mL  20pcs,l0ea
HI77100P 1413 pS/cm & 7.01 pH 20mL  20pcs., 10ea
HI77200P 1500 mg/L (ppm) & 701pH 20mL 20pcs., 10ea
HI77400P 4.01&7.01pH 20mL  10pcs., 5ea

pH Buffer Solutions

» Safety Data Sheets
Safety data sheets forall
Hanna solutions are available at
hannainst.com or upon request.

» Expiration date
The production batch number,
expiration date, and temperature
correlation table are reported on
all Hanna calibration solutions.

» NIST traceability
Standardized using a pH meter
calibrated by means of two standard
solutions prepared from NIST
standard reference materials.

e
: L I
camm umnEE

 Air-tight bottles
Air tight bottle with tamper-proof
seal of freshness to ensure quality.

» Singleusesachets
Light block packaging prevents
oxidation from UV light that could
alter the value. Every sachetis as
fresh as the day it was packaged.

» FDA compliant bottles (HIBOxx)
Hanna solutions are offered in
light-tight bottles that meet FDA
requirements.

7.01 pH Buffer Solution

pH 7.01 is the most widely used among all
buffer solutions. For this reason we have
prepared it in a wider variety of sizes to meet
application demand.
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pH Buffer Solutions T

» Safety Data Sheets
Safety data sheets for all

Hanna solutions are available at HiNINE
: B T

hannainst.com or upon request.

» Expiration date iy

+ The production batch number, :: ._'“'I'Hq.
expiration date, and temperature — E.“"'"m
correlation table are reported on "-::- E
allHanna calibration solutions. e, T
"'-_:a'

* NIST traceability
- Standardized using a pH meter
calibrated by means of two standard
solutions prepared from NIST
standard reference materials.

1
7
l'l'

—

e
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» Air-tight bottles
Air tight bottle with tamper-proof
seal of freshness to ensure quality.

» Singleusesachets
Light block packaging prevents
oxidation from UV light that could

alter the value. Every sachetis as 10.01 pH @ 25°C - Bottles

fresh as the day it was packaged.

* FDA compliant bottles (HIBOxx)

. ) Code Size FDA Bottle Certificate of Analysis
Hanna solutions are offeredin y
|ight—tight bottles that meet FDA HI7010/1G 1G(3.78L) (color coded bottle) onrequest
requirements. HI7010/1L 1L (color coded bottle) onrequest
q
HI7010L 500 mL onrequest
10 Ol DH Buﬂ:er SOlUtiOﬂ HI7010C 500 mL (color coded solution) onrequest
' . . HI7010L/C 500 mL
pH. 10.01 sqlutlon is commonly }Jsed t.o HI7010M 530 mL onrequest
calibrate equipment used for analyzing basic
samples. pH 10.01 buffer solution is available HI5100-12 120 mL onrequest
in various sizes to best fit your needs. HI7010-023 230 mL (GroLine)
HI7010-012 120 mL (GroLine)
HI8010L 500 mL
HI8010L/C 500 mL

10.01 pH @ 25°C, and Combination Packs - Sachets

Code pH Value Size Package Certificate of Analysis
HI70010C 10.01 20mL 25pcs.

HI70010P 10.01 20mL 25 pcs.

HI70010P/5 10.01 20mL 500 pcs.

HI770710C 10.01&701 20mL 10pcs., 5ea

HI770710P 10.01&701 20mL 10pcs., 5ea

- JumE N
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1.68 pH @ 25°C - Bottles

Code Size Certificate of Analysis
HI7001L 500mL onrequest
HI7001M 230 mL onrequest

6.86 pH @ 25°C - Bottles

Code Size FDA Bottle Certificate of Analysis
HI7006/1G 1G(3.78L) onrequest
HI7006/1L 1L onrequest
HI7006L 500 mL onrequest
HI7006L/C 500 mL
HI7006M 230 mL onrequest
HI8006L 500 mL
HIB006L/C 500 mL
6.86 pH @ 25°C - Sachets
Code Size Package Certificate of Analysis
HI70006C 20mL 25pcs.
HI70006P 20mL 25pcs.
8.20 pH @ 25°C - Bottle
Code Size Package
HI70082M 230 mL bottle
8.30 pH @ 25°C - Bottle
Code Size Package
HI70083M 230mL bottle
9.18 pH @ 25°C - Bottles
Code Size FDA Bottle Certificate of Analysis
HI7009/1G 1G(3.78L) onrequest
HI7009/1L 1L onrequest
HI7009L 500 mL onrequest
HI7009L/C 500mL .
HI7009M 230 mL onrequest
HI8009L/C 500mL . .
HI8009L 500mL
9.18 pH @ 25°C - Sachets
Code Size Package Certificate of Analysis
HI70009C 20mL 25pcs.
HI70009P 20mL 25 pes.

pH Buffer Solutions

» Safety Data Sheets
Safety data sheets forall
Hanna solutions are available at
hannainst.com or upon request.

» Expiration date
The production batch number,
expiration date, and temperature
correlation table are reported on
allHanna calibration solutions.

NIST traceability
Standardized using a pH meter
calibrated by means of two standard
solutions prepared from NIST
standard reference materials.

 Air-tight bottles
Air tight bottle with tamper-proof
seal of freshness to ensure quality.

+ Single use sachets
Light block packaging prevents
oxidation from UV light that could
alter the value. Every sachetis as
fresh as the day it was packaged.

» FDA compliant bottles (HIB0xx)
Hanna solutions are offered in
light-tight bottles that meet FDA
requirements.

1.68 pH Buffer Solution

Plating bath samples, food samples and waste
samples are often acidicin nature. Toincrease
accuracy of your measurement at lower
pH values, it is important to calibrate your
electrode and meter at the appropriate pH.
pH 1.68 buffer solution allows you to calibrate
your measurement system in the acidic pH
range and bracket your samples by using a
second value at 4.01 pH or near 7.01 pH.

6.86 pH Buffer Solution

Many of our portable and benchtop
instruments may now be calibrated with both
pH 6.86 or pH 7.01 buffers.

8.20 and 8.30 pH Buffer
Solution

To increase accuracy of your measurement,
8.20 and 8.30 pH buffer solution is available.

9.18 pH Buffer Solution

To increase accuracy of your measurement
in an alkaline environment, it is important to
calibrate your electrode and meter in that pH
range and to preferably bracket your sample
values. Hanna offers both pH 9.18 buffer and
pH 10.01 buffer to fufill this requirement.
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ORP and Sample
Preparation
Solutions

» Safety Data Sheets
Safety data sheets forall
Hanna solutions are available at
hannainst.com or upon request.

+ Expiration date
The production batch number and
expiration date are reported on
all Hanna calibration solutions.

» Air-tight bottles
Air tight bottle with tamper-proof
seal of freshness to ensure quality.

ORP Test and
Pretreatment Solutions

ORP standard solutions allows users to test
the precision of ORP electrodes. For example,
by immersing the electrode in HI7021
solution, the reading should be at 240 mV
(@25°C/77°F).

Ifthe readingisoutside theindicatedinterval,
clean and condition your ORP electrode in
Hanna pretreatment solution.

Use HI7092 for oxidizing or HI7091 for
reducing pretreatment.

Soil Sample Preparation
Solution

HI7051 Soil Sample Preparation Solution
is an electrolyte solution used in the
measurement of soil pH. The pH of sail is
most commonly measured as either a water
slurry or electrolyte slurry, where a set ratio
of soil:solvent (solvent is water or electrolyte
solution) is chosen; common ratios used
for soil pH are 1.1, 1.2 or 1.5, where more
solvent than soil is used when soils-to-be-
analyzed contain high amounts of organic
matter or clay. Use of an electrolyte solution
is usually preferred as it is less affected by
soil electrolyte concentration and provides
a more consistent measurement for soils
whose salt content may fluctuate as a result
of seasonal conditions or crop residues.

Using the HI7051 solution prior to taking a
measurement provides for a more accurate
pH reading of soil samples

AR
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ORP Test and Pretreatment Solution Bottles

Certificate

Code Description Size of Analysis
HI7021L 240 mV ORP solution for platinum and gold electrodes 500 mL onrequest
HI7021M 240 mV ORP solution for platinum and gold electrodes 230 mL onrequest
HI17022L 470 mV ORP solution for platinum and gold electrodes 500 mL onrequest
HI7022M 470 mV ORP solution for platinum and gold electrodes 230 mL onrequest

. . 500mL +
HI7091L reducing pretreatment solution (2 components) 149 (set)
HI7092L oxidizing pretreatment solution for ORP electrodes 500 mL i
HI7092M oxidizing pretreatment solution for ORP electrodes 230mL

Sample Preparation Solution Bottles

Code Description Size —— e
HI7051M soil sample preparation solution 230mL
HI7051L soil sample preparation solution 500 mL
HI70960 preparation solution for solid or semi-solid samples 30mL -




Electrode Storage
Solutions

» Designed for storing any

pH or ORP electrode.
» Special formulation
otz : Speuallformulahon to minimize
“hhﬁ microbial growth and osmotic/
E:.; E.'.L"'- diffusion effects between the solution
e — and inner reference electrolyte
Ve
:‘_';-__-;., + Expiration date
R ;
el i Y. Thelprolduc‘uon batch number and
. expiration date arereportedon
mHkNNF all Hanna calibration solutions.
NEnETis

.
frea. er

Y

Blarage Benian tnr il 4 one:

S - Air-tight bottles
(OLY Air tight bottle with tamper-proof

seal of freshness to ensure quality.

+ Single use sachets
- Lightblock packaging prevents
oxidation from UV light that could
alter the value. Every sachetis as
fresh as the day it was packaged.

» FDA compliant bottles (HIB03xx)
Hanna solutions are offered in
light-tight bottles that meet FDA
requirements.

HI70300 is a storage solution prepared with
reagent grade chemicals that can be used to
ensure optimum performance of your pH and
ORP electrodes.
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To ensure an optimum response time, the
) glass sensor tip and the reference junction
Electrode Storage Solutions of the pH electrode should be kept moist and

not be allowed to dry out when notin use.

Code Description Package ) ) )
P _ g Placing the pH electrode in a small glass filled
HI70300L storage solution for pH and ORP electrodes 500 mL bottle with storage solution or replacing the solution
HIZ0300M storage solution for pH and ORP electrodes 230 mL bottle inthe protective capis a suitable way to store
HI70300G storage solution for pH and ORP electrodes 20 mL sachet (25) the electrode. Storage solution should also
HI70300-050 storage solution for pHand ORP electrodes (GroLine) 500 mL bottle be used to rehydrate the electrode after a
cleaning procedure by soaking for at least
HI70300-023 storage solution for pHand ORP electrodes (GroLine) 230 mL bottle gp . Y g
one hour before taking measurements
HI70300-012 storage solution for pHand ORP electrodes (GroLine) 120 mL bottle
HI80300L storage solution for pH and ORP electrodes 500 mL FDA bottle
HIB0300M storage solution for pH and ORP electrodes 230 mL FDA bottle
HI5300-12 storage solution for pH and ORP electrodes 120 mL bottle

HANNN
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Cleaning Cleaning
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Electrode Cleaning Solutions for a Top Performing Sensor

wn
o
O
'5' » Expiration date 103
e The production batch number and expiration date
2 are reported on allHanna calibration solutions. Bk
- Air-tight bottles aiaire o
Air tight bottle with tamper-proof seal it L 102 ’,____--
of freshness to ensure quality. % /_.-
« Single use sachets - & W i} e —
. . I - == Ehectrode 1
Light block packaging prevents oxidation from £ /
UV light that could alter the value. Every sachet e
is as fresh as the day it was packaged.
. 10,05
* FDA compliant bottles (HIBOxx)
Hanna solutions are offered in light-tight -
bottles that meet FDA requirements. 0 0.5 s 1.5 pe 25
Time [hours)

Electrodes can become dirty from use and will produce inaccurate
results even as they read correctly in a pH buffer. Hanna's cleaning
solutions eliminate impurities and residues that are left on electrode
surfaces when immersed in samples during measurement and stored
incorrectly. Hanna suggests cleaning the bulb and junction of your
electrode on a regular basis to ensure that the probe is always clean
and prevent any clogging of the junction.

Electrode 1 has been properly cleaned before calibration.”
Electrode 2 has not been properly cleaned.

NN
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General Use Electrode Cleaning
Solutions - Bottles

Code Application Package
HI7061L general purpose 500 mL bottle
HI7061-050 general purpose (GroLine) 500 mL bottle
HI7061-023 general purpose (GroLine) 230 mL bottle
HI7061-012 general purpose (GroLine) 120 mL bottle
HI7073L proteins 500 mL bottle
HI7073M proteins 230 mL bottle
HI7074L inorganic substances 500 mL bottle
HI7074M inorganic substances 230 mL bottle
HI7077L oiland fats 500 mL bottle
HI7077M oiland fats 230 mL bottle
HI8061L general purpose 500 mL FDA bottle
HI8073L proteins 500 mL FDA bottle
HIBO77L oiland fats 500 mL FDA bottle

Specific Electrode Cleaning Solutions - Bottles

Code Description Size

acid cleaning solution for meat grease and fats

C B3
=Cif !

m "““*hhlnnmmm*#ﬁ""

HI70630L (food industry) 500 mL

HI70631L alkaline cleaning solution for meat grease 500 mL
and fats (food industry)

HI70632L cleaning and disinfection solution for 500 mL
blood products

HI70635L cleaning solution for wine deposits (winemaking) ~ 500 mL

HI70636L cleaning solution for wine stains (winemaking) 500 mL

HI70640L cleaning solution for milk deposits (food industry) 500 mL

HI70641L cleaning and d|§|nfect|on solution for dairy 500 mL
products (food industry)

HI70642L cleam.ng solution for cheese deposits 500 mL
(foodindustry)

HI70643L cleaningand d|§|nfect|on solution foryogurt 500 mL
products (food industry)

HI70663L cleaning solution for soil deposits (agriculture) 500 mL

HI70664L cleaning solution for humus deposits (agriculture) 500 mL

HI70670L clleamng. solution for salt deposits 500 mL
(industrial processes)

HI70671L clean.mg and d|5|.nfe.ct|on splut|on foralgae, 500 mL
fungi and bacteria (industrial processes)

HI70681L cleaning solution for ink stains 500 mL

TN
L
i [ ST0
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Cleaning Cleaning
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. Cleaning
P
General Use Electrode Cleaning
Solutions - Sachets
Code Application Package
HI70000P rinsing 20 mL sachet (25)
HI70061G general purpose (GroLine) 20 mL sachet (25) 8
c
g
Specific Electrode Cleaning Solutions - Sachets S
(V]
Code Description Qty/Size
HI700630P acid cleaning solution for meat grease and fats 20mL (25)

(food industry)

HI700635P cleaning solution for wine deposits (winemaking) 20 mL (25)

HI700636P cleaning solution for wine stains (winemaking) 20mL (25)

HI700640P cleaning solution for milk deposits (food industry) 20 mL (25)

cleaning and disinfection solution for dairy

HI700641P products (food industry) comL (e3)

HI700642P cleam.ng solution for cheese deposits 20mL (25)
(food industry)

HI700643P cleaning and disinfection solution for yogurt 20mL (25)

products (food industry)

HI700661P general purpose cleaning solution for agriculture 20 mL (25)

HI700663P cleaning solution for soil deposits (agriculture) 20mL (25)

HI700664P cleaning solution for humus deposits (agriculture) 20 mL (25)

cleaning solution for salt deposits

HI700670P (industrial processes)

20mL (25)
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Electrode Fill
Solutions B

» Expiration date
The production batch number and
expiration date arereportedon
allHanna calibration solutions. |

frea. er

Y

L
» Air-tight bottles

Air tight bottle with tamper-proof L] T TP——
seal of freshness to ensure quality.

:'L""T—u i — 'L'-
» FDA compliant bottles (HIB0xx) T e
Hanna solutions are offered in opaque, e
light-tight bottles that meet FDA :::f_""""

requirements.

The electrolyte level in refillable electrodes

should be checked before performing any bt PP -
measurements. If the level is low, refill -

with the proper electrolyte solution to

ensure optimum performance. This simple

maintenance helps guarantee adequate head

pressure to promote the flow of reference

electrolyte into the sample being measured.

Electrode Fill Solutions

Code Description Package

HI7071 3.5M KClwith AgClreference electrolyte 30 mL bottle (4)
HI7071M 3.5M KClwith AgCl reference electrolyte 230 mL bottle
HI7071L 3.5M KClwith AgCl reference electrolyte 500 mL bottle
HI7072 1M potassium nitrate electrode fill solution 30 mL bottle (4)
HI7072L 1M potassium nitrate electrode fill solution 500 mL bottle
HI7075 1M potassium nitrate, 0.7M potassium chloride electrode fill solution 30 mL bottle (4)
HI7076 1M sodium chloride electrode fill solution 30 mL bottle (4)
HI7078 0.5M ammonium sulfate electrode fill solution 30 mL bottle (4)
HI7082 3.5MKClreference electrolyte for double junction electrodes 30 mL bottle (4)
HI7082M 3.5MKClreference electrolyte for double junction electrodes 230 mL bottle
HI7082L 3.5MKClreference electrolyte for double junction electrodes 460 mL bottle
HI8071 3.5M KClwith AgClreference electrolyte 30 mL FDA bottle (4)
HI8082 3.5MKClreference electrolyte for double junction 30 mL FDA bottle (4)
HI8093 1IMKCl with AgClreference electrolyte 30 mLFDA bottle (4)
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Introduction to ISE

Three Methods of
Analysis

Potentiometric ion analyses with ion-
selective electrodes (ISEs) are performed by
use of one of three methods, each entailing
its own advantages: direct potentiometry,
incremental methods, and potentiometric
titration. Hanna offers a solution for each of
these methods.

Direct Potentiometry

Direct potentiometry is a widely used
method of performing ion analysis with ISEs.
This method is highly effective when the
user must quickly measure large batches
of samples at varying concentrations. Our
direct reading meters, such as the HIS8191,
display concentration of the unknown
sample by adirect reading after calibration of
the instrument with two or more standards;
ionic strength adjustments are made to both
samples and standards. In some applications,
quick and reliable measurements can be
made on-site without taking samples back to
the laboratory.

Incremental Methods

Incremental methods are useful techniques
used to determine ion concentration in
samples whose constituents are variable
or concentrated. Incremental methods
have some inherent advantages over direct
potentiometry. The techniques can reduce
errors from variables such as temperature,
viscosity, pHorionic strength. The electrodes
remain immersed throughout the process,
thus reducing sample carry over and possible
liquid junction changes in the reference.
Known addition, known subtraction, analyte
addition, and analyte subtraction methods
are four of these incremental technigues. All
four techniques involve adding a standard to
the sample, or sample to the standard; the
meter then calculates the ion concentration
of the sample.

B
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Potentiometric Titration

A potentiometric titration can increase
the precision of ISE measurements and
also the number of ionic species that can
be determined. ISEs are commonly used as
indicators for the titrant or sample species
to follow the progress of a precipitation or
complexometric titration. A small change
in reactant addition corresponds to a
large change in electrode potential at the
stoichiometric endpoint. An example of a
precipitation titration is the determination of
chloride usingsilver nitrate. A silver ISE can be
usedtofollowthistitration.Acomplexometric
titration is used for the determination of
calcium. A calcium solutionis titrated with the
complexing agent, EDTA. During the titration
there is a gradual decrease in the free Ca2*
ion concentration as more EDTA is added. The
endpoint corresponds to the point at which all
of the Ca2* is complexed. The progress of this
titration can be monitored usinga calciumISE.

lon Selective Electrode
Types

Hanna's ISEs can be grouped into three
general categories based upon construction.

Theory: A solid-state electrode develops
a voltage due to ion-exchange occurring
between the sample and the inorganic
membrane. An equilibrium mechanism occurs
due to the very limited solubility of the
membrane material in the sample.

Solid-state

Solid-state electrodes are available as both
single half-cells or as combination electrodes
complete with reference electrode. These
electrodes incorporate a solid sensing
surface made of compressed silver halides
or solid crystalline material. Hanna's offering
includes sensors for the determination of
bromide, cadmium, chloride, cupric, cyanide,
fluoride, iodide, lead and silver ions. Rugged,
solid body construction ensures along life.

Liquid Membrane

Liquid membrane electrodes are available as
single half-cells or as combination electrodes
complete with reference electrode. The sensing
surfaces of these electrodes are comprised
of a homogeneous polymer matrix containing
organic ion exchangers that are selective for
the determined ion. These sensors incorporate
easily replaceable membrane modules and
are available for measurements of nitrate,
potassium and calcium.

Theory: The potassium electrode was one
of the earliest liquid membrane sensors
developed. The membrane is usually in the
form of a thin disc of PVC impregnated with
the antibiotic valinomycin. The exchanger,
also known as an ionophore, is a ring
structure that fits potassium ions inside,
functioning as a lock and key mechanism.
This type of membrane is not as rugged as
the solid-state type so they are designed for
easy replacement of the sensing module.




Gas Membrane

Gas sensors are combination electrodes
that detect dissolved gases in a solution.
No external reference is required for these
electrodes. The sensing element is separated
from the sample solution by a gas permeable
membrane.Hanna's offeringof gasmembrane
ISEs include ammonia and carbon dioxide.

Theory: A gas sensor works due to the partial
pressure of the measured gasinsolution. The
dissolved gas in the sample diffuses into the
membrane and changes the pH in a thin film
of unbuffered electrolyte on the surface of
the internal pH sensor. Diffusion continues
until the partial pressure of the sample and
the thin film of electrolyte are the same. The
pH change is proportional to the dissolved gas
inthe sample.

Reference and
Combination Electrodes

Hanna's reference electrode is used with
our half-cell ISE sensors to provide accurate
and repeatable measurements. Hanna's
combination electrodes incorporate the
measuring electrode with the reference,
making them ideal for field measurements.

Reference

Reference electrodes are used to provide
a stable voltage and electrolytic contact
to measure a voltage gradient across
a measurement membrane. Hanna has
designed an easy to use, durable, double
junction, quick-fill, sleeve-style reference
electrode with a cone style junction to
work with the ISE family of sensors. The
design forms the liquid junction with the
test solution at the tip of the junction cone,
producing a highly stable reference electrode
with reasonable, low flow rates. The model
HI5315 is a silver/silver chloride half-cell with
a permanent gel-filled internal cell. The outer
fill solution is easily replaceable and serves as
a buffer zone between the internal chloride
jon-containing gel and the sample solution.
Hanna offers a complete line of silver-free fill
solutions to optimize your ion measurement.
A fast responding liguid junction, excellent
reproducibility, and ease of use will mark this
reference as your “best”in the lab.

Combination

Combination electrodes include a sensor and
reference electrode within one electrode
body. Our combination ISEs provide the same
selectivity and response as our ISE half-cells,
but include our superior double junction
reference in the same electrode body.
Combination solid-state electrodes have a
built-in solid-state sensor and quick refillable
reference electrode. Our liqguid membrane
and fluoride combination electrodes have
replaceable module construction and the
Hanna double junction reference stability.
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Comparison Guides
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lon Selective Sensors and Accessories Reference Chart

Silver Free
lonic Strength Reference
Adjusters (ISA) Fill Solutions ISEStandards1, ISEStandards2, ISEStandards3,
Electrode Type Half-Cell Combination 500 mLbottle (4)30mLbottles 500 mLbottle 500 mLbottle 500 mL bottle Other
H14000-52 replacement cap
HI4001-51 membrane kit
H14000-51 replacement pH internal
. HI14001-01 HI14001-02 HI4001-03 and cap forammonia
Ammonia gas - HI4101 HI4001-00 HI4001-40 o ,
01M 100 mg/L (ppm) 1000 mg/L (ppm) HI14001-45 conditioning solution
H14000-47 4 and 7 pH buffers with
chloride ions background
HI1740159 plastic tweezers
HI17072, H14002-01,
Bromide solid HI4002 HI4102 HI4000-00 HI14000-70 polishing strip
1MKNO; 01M
. . HI7072, HI14003-01 . .
Cadmium solid HI4003 HI4103 HI4000-00 HI4000-70 polishing strip
1MKNO, 01M
HI4004-51 module
) polymer HI7082, HI4004-01, o
Calcium HI4004 HI4104 HI4004-00 HI4104-51 module for combination
membrane 3.5MKCl 01M
H14004-45 conditioning solution
HI4000-54 replacement pH internal and
cap for CO,
BR00T00 HI4005-03, HI4005-53 CO, membrane kit (3 pack)
Carbon Dioxide gas - HI4105 HI4005-00 H14005-40 - ‘ 1000 mg/L (ppm) H14000-47 4 and 7 pH buffers with chloride
' €0, as CaC0, background
HI14005-45 conditioning solution
HI740159 plastic tweezers
HI7072, H14007-01, HI4007-02, H14007-03, .
Chloride solid HI4007 HI4107 HI4000-00 HI4000-70 polishing strip
1MKNO; 01M 100 mg/L (ppm) 1000 mg/L (ppm)
HI7072, H14008-01,
Cupric solid HI4008 HI4108 HI4000-00 HI14000-70 polishing strip
1MKNO; 01M
HI7072,
Cyanide solid HI4009 HI4109 HI4001-00 HI4000-70 polishing strip
1MKNO,
HI4010-00
HI4010-05 HI14010-11 1 ppm with TISABII
HI7075, H14010-12 2 ppm with TISABII
, , HI4010-06 HI4010-01, HI4010-02, HI4010-03, )
Fluoride solid HI4010 HI4110 1MKNO;, HI14010-10 10 ppm with TISABI
0.1M 100 mg/L (ppm) 1000 mg/L (ppm) —
HI4010-30, TISABII, 0.7 MKCl HI4110-51 module for combination
1ppmTISABII, HI4010-30 fluoride measurement kit
10 ppm TISABII
. . HI7072, HI4011-01, .
lodide solid HI4011 HI4111 HI4000-00 HI4000-70 polishing strip
1MKNO; 01M
H14012-01,
Lead/ , HI7072, lead, 0.1M o .
solid HI4012 HI4112 HI4012-00 HI4000-70 polishing strip
Sulfate 1MKNO; HI4012-21
sulfate, 0.1M
HI7078, HI4013-02, HI4013-03, H14013-53 module (3 pack)
. polymer HI14013-01, o
Nitrate b HI4013 HI4113 HI4013-00 (NH,),S0, 01M 100 mg/L (ppm) 1000 mg/L (ppm) HI14113-53 module for combination (3 pack)
membrane L.
0.5M nitrate-nitrogen nitrate-nitrogen HI14013-06 interferent suppressant ISA
) polymer HI7076, HI14014-01, HI14014-51 module
Potassium HI4014 Hi4114 HI4014-00
membrane 1MNaCl 01M HI4114-51 module for combination
Silver/ , HI4000-00 (Ag")  Hi7072, HI4015-01, o )
) solid HI4015 HI4115 N H14000-70 polishing strip
Sulfide HI4015-00 () 1MKNOs 01MAg
HI7079, HI4016-10, 10 mg/L (ppm)
: H14016-01, HI4016-02, H14016-03, X
Sodium = FC300 HI14016-00 2MNH,CI HI4016-45 storage solution
01M 100 mg/L (ppm) 1000 mg/L (ppm) N .
+AgCl HI14016-46 conditioning solution
HI17072, 1MKNO3
HI17076,1 M NaCl
HI7078, (NH,),S0.
Reference HI5315 (NH.):50,

HI7082, 3.5 MKCl

HI7075,1.7MKNO;,

0.7MKCI
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HI5522

Research Grade Meter

pH/ORP/ISE and EC/TDS/Resistivity/Salinity
and Temperature

The HI5522 is an advanced research grade benchtop pH/ORP/ISE
and EC/TDS/Salinity/Resistivity meter that is completely
customizable with a large color LCD, capacitive touch keys, and
USB port for computer connectivity.

The HI5522 is a two-channel meter that allows for simultaneous
measure of pH, ORP, or ISE on one channel and EC, TDS, Salinity, or
Resistivity on the other. Channel one has a BNC connection for use
with the expansive line of pH, ORP, and ISE electrodes that Hanna
Instruments offers. The meteris supplied with the HI1131B glass body,
double junction, combination pH electrode that operates over a wide
temperature range from O to 100°C. All readings are automatically
compensated for temperature variations with the separate HI7662-T
temperature probe or from the built-in temperature sensor of the
conductivity probe on Channel two. The HI5522 is supplied with the
HI76312 four-ring conductivity probe that operates over a wide range

B
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from 0.000 pS/cm to 1000.0 mS/cm*. The meter can be set to auto-
ranging in which the meter chooses the appropriate conductivity
range from seven ranges or fixed range in which the meter will only
display reading in pS/cm or mS/cm. All readings are automatically
compensated for temperature variations with a built in temperature
sensor. The temperature correction coefficient is adjustable from 0.00
1010.00 %/°C.

As a pH meter the HI5522 can be calibrated up to five points with a
choice of eight pre-programmed buffers or five custom buffers. The
HI5522 features Hanna's exclusive CAL Check™ to alert the user
of potential problems during the pH calibration process. Indicators
displayed during calibration include “Electrode Dirty/Broken” and
"Buffer Contaminated.” The overall probe condition based on the offset
and slope characteristic of the electrode is displayed as a percentage
after calibrationis complete.



In ISE mode the HI5522 can be calibrated up to five points with a choice
of five fixed standards or five user defined in any concentration unit.
The calibration data including date, time, standards used and slope can
be viewed at any time along with the current measurement by selecting
the Good Laboratory Practice (GLP) display option.

As an EC/TDS/Salinity/Resistivity meter the HI5522 can be calibrated
up to four points with a choice of six pre-programmed conductivity
standards or user defined custom standards. Resistivity, TDS, Practical
Salinity (PSU) and Natural Seawater Scale are calibrated through
conductivity. The % NaCl is calibrated to single point with the HI7037
salinity standard. The calibration data including date, time, and
standards used, offset and cell factor can be accessed at any time

along with the current measurement by selecting the Good Laboratory
Practice (GLP) display option.

For the measurement of high purity water used in pharmaceutical
manufacturing, the HI5522 is programmed with the three stages of
the USP <645> method. Once a stage is met a report is generated
and can be saved. Up to 200 reports can be stored and transferred to
a Windows® compatible computer using the supplied USB cable and
software.

Three selectable logging modes are available: automatic, manual and
AutoHold logging. Up to 100,000 data points can be recorded in 100
lots with 50,000 records max/lot on each channel and exported to a
computer for data review and storage.

Customizable User Interface

The user interface of the HI5522 allows
the user to show measurements in various
modes: basic measurement with or without
GLP information, real-time graphing, and
logging data. Calibration stability criteria
can be adjusted from fast, moderate, and
accurate. Programmable alarm limits can be
set toinside or outside allowable limits.

Color Graphic LCD

The HI5522 features a color graphic LCD with
on-screen help, graphic, and custom color
configurations. The display allows for real-
time graphing and the use of virtual keys
provide for anintuitive userinterface.

Capacitive Touch

The HI5522 features sensitive capacitive
touch buttons for accurate keystrokes
when navigating menus and screens. There
are four dedicated keys that are used for
routine operations including calibration and
switching measurement modes and four
virtual keys that change based upon use.
The capacitive touch technology ensures
the buttons never get clogged with sample
residue.

Four Ring Conductivity Probe

All readings are performed with the HI76312
four-ring conductivity probe that has a
built in temperature sensor for automatic
temperature correction. The four rings
are made with platinum and the body of
the electrode is made of Polyetherimide
(PEI) plastic that is resistant to many harsh
chemicals. The four-ring design allows for
this probe to be used over a wide range of
measurements.

Choice of Calibration

Automatic bufferrecognition, semiautomatic,
and direct manual entry pH calibration
options are available for calibrating up to five
points, from a selection of eight standard
buffersand up to five custom buffers. For the
conductivity channel the calibration can be
set to automatic standard recognition or user
entry along with a choice of single or multi-
point. Calibration can be performed up to four
points when multi-point is selected.

CAL Check™

CAL Check alerts users to potential problems
during the calibration of the pH electrode.
Indicators include “Electrode Dirty/Broken,”
"Buffer Contaminated,” electrode response
time and the overall probe condition as a
percentage that is based on the offset and
slope characteristics.

GLP Data

HI5522 includes a GLP feature that allows
users to view calibration data and calibration
expiration information at the touch of a key.
Calibration datainclude date, time, standards
used for calibration.

ISE Measurement with Choice of
Concentration Units

The HI5522 allows for calibration and
readings in choice of concentration units.
The choices of concentration units include
ppt, g/L, mg/mL, ppm, mg/L, ug/L, ppb, pg/L,
ma/mL, M, mol/L, mmol/L, %w/v and a user-
defined unit.

ISE Measurement with
Incremental Methods

The known addition, known subtraction,
analyte addition, and analyte subtraction
incremental methods are pre-programmed
into the HI5522. Simply follow the on screen
guided procedure and the meter will perform
the calculation automatically allowing for
a higher level of accuracy to be obtained as
compared to adirect ISE measurement.

Data Logging

Three selectable logging modes are available
on the HI5522: automatic, manual, and
AutoHold logging. Automatic and manual
logs up to 100 lots with 50,000 records max/
lot, with up to 100,000 total data points.
Automatic logging features the option to
save data according to sampling period and
interval.

Data Transfer

Data canbe transferred to a PCwith USB cable
and HI92000 software (both sold separately).

Contextual Help

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

HANNN
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pH CAL Check™

pH and EC Features

Proper calibration of the pH electrode system is critical in order to achieve reliable results. Hanna's exclusive CAL Check system includes several

features to help users reach that goal.

Each time a pH calibration is performed, the instrument compares the new calibration with the previous one. When this comparison
indicates a significant difference, the message alerts the user to either clean the electrode, check the buffer or both.
When measurements are taken too far from the calibration points, the instrument will warn the user with a message on the LCD.
The condition of the pH electrode after calibration is shown on the display, as well as the date and time.
To avoid taking readings with old calibrations, the instrument automatically reminds the user when the calibration has expired.
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Hanna's HI5522 and HI5521 together with EC probes can be used for conductivity measurements required to prepare water for injection (WFI)

according to USP <645>.

The instruments give clear instructions on how to perform each stage and automatically check that the temperature, conductivity

and stability are within USP limits.

Comprehensive results are shown on a single screen at the end of the test. Up to 200 reports can be saved for future recall.
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ISE Incremental Methods

ISE Features

lon concentration determinations with ISEs can be made faster and easier using the streamlined incremental methods.

Incremental methods involve adding a standard to a sample or sample to a standard and detecting the mV change that occurs due to the addition,
and this difference determines the concentration. Historically the user would use mathematical equations to determine the ion concentration of
the sample; the HI5522, sample concentrations are calculated automatically and then logged into an ISE method report; up to 200 reports can
be saved for futurerecall. The entire process can be repeated on multiple samples without reentering sets of parameters. Reports can be printed

using HI92000 PC software.

Incremental method techniques can reduce errors from variables such as temperature, viscosity, pH or ionic strength. The electrodes remain
immersed throughout the process, thus reducing measurement time as well as eliminating sample carry over and its associated errors.

Known Addition, Known Subtraction, Analyte Addition, and Analyte Subtraction methods are standard method choices provided by the HI5522.
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(& Press <Readr to memoize the cumment Press <Duect Measurel 1o retun in main
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First Step Sequence of Readings Results

The first step in performing an incremental
method analysis is to enter the required
parametersincluding sample, ISA and standard
volumes, as well as standard concentration
and stoichiometric factor.

When repeating the analysis on another
sample, the parameters do not need to
be reentered.

Once the variables are entered, the
user is guided step-by-step through the
measurement process.

The initial mV measurement is made before
the addition; next is the addition, followed by
the second mV measurement.

The results are automatically calculated and
shown togetherwith all the parameters used.

At this time, results can be saved into an
ISE Methods Report and printed using the
HIS2000 PC software.

+ Low Profile
HI5522 features a low profile with
an ideal viewing angle
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Additional Features by Screen
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Dual Channels

The twomeasurement channels of the HI5522 are galvanically isolated
to eliminate noise and instability.

In ISE mode, this instrument provides a choice of several incremental

methods. Communication is via opto-isolated USB.
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Specifications HI5522
Range -2.0t020.0 pH; -2.00 t0 20.00; -2.000 to 20.000 pH
Resolution 0.1 pH; 0.01 pH; 0.001 pH
oH Accuracy +0.1 pH; £0.01 pH; £0.002 pH +1LSD
Calibration automatic, up to five-point calibration, eight standard buffers available (1.68, 3.00, 4.01, 6.86, 7.01, 9.18,
10.01,12.45), and five custom buffers
Temperature Compensation automatic or manual from -20.0 t0 120.0°C/-4.0 to 248.0°F/253.15 to 393.15K
Range +2000mV
mvV Resolution 01mvV
Accuracy +0.2mV +1LSD
Range 1x10-6t09.99 x 1010 concentration
Resolution 1,0.1;,0.01; 0.001 concentration
ISE Accuracy +0.5% (monovalentions); +1% (divalent ions)
Calibration automatic, upto five-point calibration, five fixed standard solutions available for each measurement unit,
and five user defined standards
Range -20.0t0120°C; -4.0 to 248.0°F; 253.15 t0 393.15K
Temperature** Resolution 0.1°C; 0.1°F; 0.1K
Accuracy +0.2°C; +0.4°F; £0.2K (without probe)
Range 0.000 t09.999 pS/cm; 10.00 to 99.99 pS/cm; 100.0 to 999.9 uS/cm; 1.000 to 9.999 mS/cm;
10.00t0 99.99 mS/cm; 100.0 to 1000.0 mS/cm absolute EC*
Resolution 0.001 pS/cm; 0.01 pS/cm; 0.1 uS/cm; 0.001 mS/cm; 0.01 mS/cm; 0.1 mS/cm
Accuracy +1% of reading (+0.01 pS/cm)
Cell Constant 0.0500 to 200.00
Cell Type 4-pole cell
EC Calibration automatic standard recognition, user standard single point / multi-point calibration
Calibration Reminder yes
Temperature Coefficient 0.00t010.00 %/°C
Temperature Compensation disabled, linear and non-linear (natural water)
Reference Temperature 5.0t030.0°C
Profiles upto10, 5 each channel
USP Compliant yes
Range 0.000 t0 9.999 ppm; 10.00 to 99'9.9 ppm; 100.0 t0 999.9 ppm; 1.000 to 9.999 ppt; 10.00 to 99.99 ppt;
100.0t0 400.0 ppt actual TDS* (with 1.00 factor)
05 Resolution 0.001 ppm; 0.01 ppm; 0.1 ppm; 0.001 ppt; 0.01 ppt; 0.1 ppt
Accuracy +1% of reading (+0.01 ppm)
Range 1.0t099.9Q+cm; 100 to 999 Q+cm; 1.00 to 9.99 kQ+cm; 10.0 to 99.9 kQ+cm; 100 to 999 kQ+cm;
1.00t09.99 MQ+cm; 10.0 t0 100.0 MQ+cm
Resistivity Resolution 0.10+cm; 1 Q+cm; 0.01 kQ+cm; 0.1 kQ+cm; 1 kQ+cm; 0.01 M+cm; 0.1 MQ+cm
Accuracy +2% of reading (1 Q+cm)
Range practical scale: 0.00 to 42.00 psu; natural sea water scale: 0.00 to 80.00 ppt; percent scale: 0.0 to 400.0%
Salinity Resolution 0.01 for practical scale/natural sea water scale; 0.1% for percent scale
Accuracy +1% of reading
Calibration percent scale-one-point (with HI7037 standard); all others through EC
pHElectrode HI1131B glass body pH electrode with BNC connectorand 1 m (3.3') cable (included)
ECProbe HI76312 platinum, four-ring EC/TDS probe with and 1 m (3.3") cable (included)
Temperature Probe HI7662-W stainless steel temperature probe with 1 m (3.3') cable (included)
Input Channel(s) 1pH/ORP/ISE + 1 EC
GLP cell constant, reference temperature/coefficient, calibration points, cal time stamp, probe offset for conductivity
Additional record : Up to 100 lots, 50,000 records max/lot / maximum 100,000 data points/channel;
Specifications Logging interval: 14 selectable between 1 second and 180 minutes; type: automatic, manual, AutoHOLD;
additional: 200 records USP; 200 records incremental methods
PCConnection usB
Power Supply 12 VDC adapter (included)
Environment 01t050°C (32 to 122°F; 273 to 323K) RH max 95% non-condensing
Dimensions / Weight 160x231x94 mm (6.3x9.1x3.7")/1.2kg (2.64 Ibs.)
HI5522-01 (115V) and HI5522-02 (230V) are supplied with HI1131B pH electrode, HI76312 EC/TDS probe, HI7662-W temperature probe,
Ordering pH 4.01 buffer solution sachet (2), pH 7.01 buffer solution sachet (2), pH 10.01 buffer solution sachet (2), 1413 uS/cm conductivity standard sachet
Information (2),12880 pS/cm conductivity standard sachet (2), HI700601 electrode cleaning solution sachet (2), HI7082 3.5M KCl electrolyte solution (30 mL),
HI76404W electrode holder, 12 VDC adapter, capillary dropper pipette, quality certificate, quick start guide and instruction manual.

(*) Uncompensated conductivity (or TDS) is the conductivity

(or TDS) value without temperature compensation.

(**)Reduced to actual probe limits

pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142;

ISE electrodes and solutions begin on page 3.22; EC, TDS and salinity solutions begin on page 5.39
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HI5222

Research Grade Meter

pH/ORP/ISE and Temperature

The HI5222 is an advanced research grade benchtop pH/mV/ISE dual
channel meter that is completely customizable with a large color LCD,
capacitive touch keys, and USB port for computer connectivity.

The HI5222 features two galvanically isolated BNC connections for
use with the expansive line of pH, ISE and ORP electrodes that Hanna
Instruments offers. The meter is supplied with the HI1131B glass body,
double junction, combination pH electrode that operates over a wide
range of temperature from O to 100°C. All readings are automatically
compensated for temperature variations with the separate HI7662-T
temperature probe thatis included.

As a pH meter the HI5222 can be calibrated up to five points with
eight pre-programmed buffers or five custom buffers. The HI5222
features Hanna's exclusive CAL Check™ to alert the user of potential
problems during the pH calibration process. Indicators displayed

B
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during calibration include “Electrode Dirty/Broken” and "Buffer
Contaminated.” The overall probe condition based on the offset and
slope characteristic of the electrode is displayed as a percentage after
calibration is complete.

As an ISE meter the HI5222 can be calibrated up to five points with a
choiceofsevenfixedstandardsorfiveuserdefinedinany concentration
unit. The calibration data including date, time, standards used and
slope can be viewed at any time along with the current measurement
by selecting the Good Laboratory Practice (GLP) display option.

Three selectable logging modes are available: automatic, manual
and AutoHold logging. Up to 100,000 data points per channel can
be recorded in 100 lots, 50,000 records max/lot and exported to a
computer for data review and storage.



Customizable User Interface

The user interface of the HI5222 allows
the user to show measurements in various
modes: basic measurement with or without
GLP information, real-time graphing, and
logging data. Calibration stability criteria
can be adjusted from fast, moderate, and
accurate. Programmable alarm limits can be
set toinside or outside allowable limits.

Color Graphic LCD

The HI5222 features a color graphic LCD with
on-screen help, graphic, and custom color
configurations. The display allows for real-
time graphing and the use of virtual keys
provide for anintuitive userinterface.

Capacitive Touch

The HI5222 features sensitive capacitive
touch buttons for accurate keystrokes
when navigating menus and screens. There
are four dedicated keys that are used for
routine operations including calibration and
switching measurement modes and four
virtual keys that change based upon use.
The capacitive touch technology ensures
the buttons never get clogged with sample
residue.

Two Galvanically Isolated pH/
ORP/ISE Channels

The HI5222 has two input channels that can
be used for pH, ORP and ISE electrodes. Each
input channel has connectors for BNC probes,
reference probes and a temperature sensor.
Each channel is galvanically isolated which

means that two measurement probes can
be in the same solution at the same time and
the voltages produced will not interfere with
each other.

Choice of Calibration

Automaticbufferrecognition, semiautomatic,
and direct manual entry pH calibration
options are available for calibrating up to five
points, from a selection of eight standard
buffers and up to five custom buffers.

GLP Data

HI5222 includes a GLP Feature that allows
users to view calibration data and calibration
expiration information at the touch of a key.
Calibration data include date, time, buffers
used for calibration, and electrode offset and
slope characteristics.

CAL Check™

CAL Check alerts users to potential problems
during the calibration of the pH electrode.
Indicators include “Electrode Dirty/Broken,”
"Buffer Contaminated,” electrode response
time and the overall probe condition as a
percentage that is based on the offset and
slope characteristics.

ISE Measurement with Choice of
Concentration Units

The HI5222 allows for calibration and readings
in choice of concentration units. The choices
of concentration units include ppt, g/L, mg/
mL, ppm, mg/L, pg/mL, ppb, pg/L, mg/mL, M,
mol/L, mmol/L, %w/v and a user-defined unit.

CAL Check Screens

ISE Measurement with
Incremental Methods

The known addition, known subtraction,
analyte addition, and analyte subtraction
incremental methods are pre-programmed
into the HI5222. Simply follow the on screen
guided procedure and the meter will perform
the calculation automatically allowing for
a higher level of accuracy to be obtained as
compared to adirect ISE measurement,

Data Logging

Three selectable logging modes are available
on the HI5222: automatic, manual, and
AutoHold logging. Automatic and manual
logs up to 100 lots with 50,000 records max/
lot with up to 100,000 total data points per
channel. Automatic logging features the
option to save data according to sampling
period and interval.

Data Transfer

Data can be transferred to a PC with USB
cable and HI92000 software (both sold
separately).

Contextual Help

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.
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Additional Features by Screen
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I Dual Channels

Thetwomeasurement channels of the HI5222 are galvanically isolated

to eliminate noise and instability.
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In ISE mode, this instrument provides a choice of several incremental
methods. Communication is via opto-isolated USB.
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Specifications

HI5222

Range -2.0t020.0 pH; -2.00 to 20.00; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
Accuracy +0.1 pH; £0.01 pH; +0.002 pH +1LSD
pH Calibration automatic, up to five point calibration, eight standard buffers available (1.68, 3.00, 4.01, 6.86, 7.01,9.18,10.01,
12.45), and five custom buffers
Temperature automatic or manual from -20.0 t0 120.0°C/-4.0 to 248.0°/253.15 t0 393.15K
Compensation
Range +2000mV
Resolution 0.1mV
mV
Accuracy +0.2mV +1LSD
Relative mV Offset Range +2000mV
Range 1x10%t09.99 x 10%° concentration
Resolution 1;0.1;0.01; 0.001 concentration
ISE Accuracy +0.5% (monovalentions); 1% (divalent ions)
. . automatic, up to five-point calibration, seven fixed standard solutions available for each measurement unit,
Calibration ) )
and five user defined standards
Range -20.0t0120°C; -4.0 to 248.0°F; 253.15 t0 393.15K
Temperature* Resolution 0.1°C; 0.1°F; 0.1K
Accuracy +0.2°C; £0.4°F; £0.2K
pH Electrode HI1131B glass body pH electrode with BNC connector and 1 m (3.3') cable (included)
Temperature Probe HI7662-W stainless steel temperature probe with 1 m (3.3") cable (included)
Input Channel(s) 2 pH/ORP/ISE
GLP calibration points, calibration time stamp, probe offset, slope, date, time and buffers/standards used
Loaain record: Up to 100 lots, 50,000 records max/lot/ maximum 100,000 data points/channel;
Additional 9ging interval: 14 selectable between 1 second and 180 minutes; type: automatic, manual, AutoHOLD;
Specifications Display color graphic LCD 240x340 pixels

PCConnection

UsB

Power Supply

12 VDC adapter (included)

Environment

01t050°C (32 to122°F; 273 to 323K) RH max 95% non-condensing

Dimensions

160x231x94 mm (6.3x9.1x3.7")

Weight

1.2kg (2,64 Ibs.)

Ordering
Information

HI5222-01 (115V) and HI5222-02 (230V) are supplied with HI1131B pH electrode, HI7662-W temperature probe, pH 4.01 buffer solution sachet
(2), pH 7.01 buffer solution sachet (2), HI700601 electrode cleaning solution sachet (2), HI7082 3.5M KCl electrolyte solution (30 mL), HI76404W
electrode holder, 12 VDC adapter, capillary dropper pipette, quality certificate, quick start guide and instruction manual.

(*) Reduced to actual probe limits

pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142;
ISE electrodes and solutions begin on page 3.22
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HI98191

Professional
Waterproof Meters

pH/ORP/ISE

» ISEmeasurementunits
Extensive choice of units to display
readings (ppm, ppt, g/L, pg/L, mg/L,
M, mol/L, mmol/L, %, w/v, user)

» Waterproof
IP67 rated waterproof,
rugged enclosure

* CALCheck™
Alerts users to problems during pH
calibration including dirty/broken
electrode, contaminated buffer
and overall probe condition

08:17:09 pH

W 78357
100% MTC

Cal points: #25.0°C
297073100124

» Automatic or manual
temperature compensation
pH sensorsincorporate a built-

in temperature sensor
» (Calibration HI gﬁlgl
Up to a five-point pH calibration ! pH/ORP/ISE

with seven standard buffersand
five custom buffers available

» Approximately 200 hour battery life
Powered by (4) 1.5V AA batteries

» Cleardisplay
Dot matrix display with
multifunction virtual keys

» AutoHold
Automatically holds the first
stable reading on the display

» Calibration timeout
Alerts when calibration is due
ataspecified interval

» Connectivity
PC connectivity via opto-isolated
micro-USB with HIS2000 software

« GLP
GLP data provides data from
previous calibration to ensure Good
Laboratory Practices are met

portable

* Intuitive keypad
Most of the available options
suchas GLP information, help,
range, calibration and backlight
have a dedicated button

. Supplled complete
Each meteris supplied complete
with sensor, calibration solution,
beakers, PC software and connection Designed for professionals
cable, instruction manual, quick
startquide and batteries in a
rugged, custom carrying case.

The HIS8191 is a rugged, portable pH/ORP/ISE meter with the performance and features of
a benchtop meter. Exchange out the pH probe for an ORP probe to obtain mV readings in the
+2000 mV range. This professional, waterproof meter can easily be operated with one hand
and complies with IP67 standards. The HIS8191 is supplied with all necessary accessories to
perform a pH/temperature measurement packaged into a durable carrying case.

B
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Backlit Graphic LCD Display

The HI98191 features a backlit graphic LCD
with on-screen help. The graphic display
allows for the use of virtual keys to provide
foranintuitive user interface.

Waterproof Protection

The meter is enclosed in an IP67 rated
waterproof casing and can withstand
immersion in water at a depth of 1 m for up
to 30 minutes. The probe features an IP68
rating for continuous immersion in water.

15:08:19ISE p—
10.00....

£25.0°C
ISE: Fluoride

HutoEnd

ISE Sensors and Calibration

HI98191 has 17 different standard ISE sensors
pre-programmed in the meter. Selecting the
appropriate sensor will automatically update
the ion charge for slope calibration and can be
calibrated up to five points with the choice of
seven standards and five custom standards
(choice of units). This meter allows an
extensive choice of measurement units (ppm,
ppt, g/L, ppb. pg/L, mg/mL, M, mol/L, mmol/L,
% w/v, user) and has an expanded measuring
range of 1.00x 107 t0 9.99 x 10%°.

Calibration pH

& B 829 HTE |

"'r'Il i UPH

Clean Electrode
Burfer- i

pH Calibration

Choose from seven standard pH buffers and
five custom pH buffers to obtain up to five
point calibration and achieve high precision
readings with a pHaccuracy of +0.002 and up
to £0.001 pH resolution.

Enhanced Calibration

An "Out of Calibration Range” warning can
be engaged to keep the user informed of the
current calibration and help to avoid performing
measurements that are out of range.

CAL Check™

Hanna's CAL Check maintains a history of past
calibrations and monitors the pH electrode
and buffers during subsequent calibrations
for any signs of wide variances due to a
dirty or broken electrode or contaminated
pH buffers. During calibration, users are
alerted to problems should they occur. After
calibration, the electrode’s overall condition
is displayed as a percentage.

Date: Z006/02/02
Time: 16:08:25

Cal Expire: Disabled
Offset: =1.4mY
Average Slope: 99.3%4

GLP

Comprehensive GLP functions are directly
accessible by pressing the GLP key. Calibration
data, including date, time and calibration
values are stored for retrieval at a later time.

B0 2014711,
E.08 2014»‘11!13
2014:11718
EUH."HHB

E.06

Data Logging

The log-on-demand feature allows users
to store up to 300 samples that can be later
transferred to a PC with the HIS20015 USB
cable and HIS2000 software.

Intuitive Keypad

The fitted rubber keypad has dedicated keys
for power, backlight, up/down arrows, help
and alphanumeric characters. The meter also
features two virtual soft keys that navigate
the user through the configuration of each
parameter, meter setup, and logging of data.
The interface is intuitive for any user's level
of experience.

AutoHold

Pressing AutoHold during measurement will
automatically hold the first stable reading on
the display.

Dedicated Help Key

Contextual help is always available through a
dedicated "HELP"key. Clear tutorial messages
and directions are available on-screen to
quickly and easily guide users through
setup and calibration. The help information
displayed is relative to the setting/option
being viewed.

SetupipH]
Wiew Calibration Points k4
Qut of Cal. Range Warning b

Temparature Unit I

Setup screen

Our extensive setup screen features a host
of configurable options such as time, date,
temperature units and language for help
screens and guides.

PC Connectivity

Logged data can be transferred to a Windows
compatible PC with the included HIS20015
micro USB cable and HIS2000 software.

Long Battery Life

The display of the meter has a battery icon
indicator to show the remaining power.
The meter uses four 1.5V AA batteries that
provide up to 200 hours of battery life.

Rugged Custom Carrying Case

The HI98191 meter, probe, and all accessories
are supplied in the HI720191 rugged carrying
case designed to provide years of use. The
inside compartment of the carrying case is
thermoformed to securely hold and protect
all of the components.

IR
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HI72911B pH Electrode

+ Titanium body

- Titanium construction provides an unbreakable structure
and allows the transfer of heat to the internal temperature

Calibrateright in the case
with custom beaker holders

Our custom carrying case features beaker holders for calibration out
in the field.

sensor for rapid temperature compensation

+ Maintenance free, gel-filled electrode
No fill solution required

Specifications HI98191
Range -2.0t020.0 pH; -2.00 to0 20.00 pH; -2.000 to 20.000 pH
Resolution 0.1pH; 0.01 pH; 0.001 pH
Accuracy +0.1 pH; £0.01 pH; +0.002 pH
pH* Calibration up to five-point calibration, seven standard buffers available
(1.68,4.01,6.86,7.01,9.18,10.01, 12.45) and five custom buffers
szgz;ast;rign automatic or manual from -20.0t0 120.0°C(-4.0 to 248.0°F)
Range +2000 mV
a Resolution 01mv
% v Accuracy +0.2mV
": Relative mV OffsetRange 2000 mV
8_ Range from 1.00 E7 to 9.99 E*° concentration
Resolution 3digits 0.01;0.1; 1,10 concentration
o Accuracy +0.5% of reading (monovalentions), +1% of reading (divalentions)
Calibration up to five point calibration, six standard solutions available (0.1, 1, 10, 100, 1000, 10000 ppm)
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature* Resolution 0.1°C(0.1°F)
Accuracy +0.4°C(+0.8°F) (excluding probe error)
pH Probe HI72911B titanium body, pH electrode with internal temperature sensor, BNC connectorand 1 m (3.3 cable)
Slope Calibration from80t0110%
Log-on-demand 300 samples (100 each pH/mV/ISE range)
PCConnection opto-isolated USB with HIS2000 software and micro USB cable
éggictiif(i)cnaatlions Input Impedance 102Q
Battery Type/ Life 1.5V AA batteries (4) / approximately 200 hours of continuous use without backlight (50 hours with backlight)
Auto-off user selectable: 5,10, 30, 60 min, disabled
Environment 0to50°C(32t0122°F); RH100% IP67
Dimensions / Weight 185x93x35.2mm (7.3x3.6x1.4")/400g(14.20z.)
Ordering HI98.191 is su.pplied with HI72911B pH elgctrode, HI7004M pH 4.01 buffer solution (230 mL), HI7007M pH 7.01 buffer sglution (230 mL), elecltrode .
Information clear\|.ng solutlgn sache.t (2),100 va. plastic beaker (2), HISZOOQ PC softw?lre, HI920Q15 micro USB cable, 1.5V AA batteries (4), quick start guide, quality
certificate and instruction manualin an HI720191 rugged carrying case with custom insert.
* Wil be reduced to actual sensor limits
HHWHHHHHP\NNK . pHand ORP electrodes begin on page 2.122; pH and ORP solutions begin on page 2.142;
3.18 instruments |  www.hannainst.com ISE electrodes and solutions begin on page 3.22



HIS8402

Fluoride Meter

* ATC
Automatic Temperature Compensation

* Waterproof
Waterproof, rugged housing for both
indoor and outdoor applications

* Help features
Tutorial messages on LCD display

The HI98402 measures fluoride from
0.05 mg/L to 1.9 g/L in five distinct ranges.
TheHI98402 utilizesanauto-ranging feature
which automatically selects the range that
provides the best resolution.

The HI9B402 automatically compensates
for temperature from -5 to 55°C using the
optional HI7662 stainless steel temperature
probe. Both the temperature and fluoride
concentrations are displayed on the large LCD.

Calibration is automatic at one or two points.
The calibration points can be chosen among
1 mg/L, 2 mg/L, 10 mg/L, 100 mg/L and
1000 mg/L.

The HIS8402 is supplied in a rugged carrying
case complete with batteries that provide
up to 200 hours of continuous operation.

HI98402

Specifications

Range 0.050 to 0.500 mg/L (ppm); 0.50 to 5.00 mg/L (ppt)
4 5.0t050.0 mg/L; 50 to 500 mg/L; 0.50 to 1.90 g/L (ppt)
Fluoride Resolution 0.001 mg/L (ppm); 0.01 mg/L; 0.1 mg/L; 1 mg/L; 0.01 g/L o
Accurac +5% of reading or +0.02 mg/L (ppm) fluoride 9‘
y (with £3°C from calibration temperature) SJ"
Range* -20.0t0120.0°C (-4.0 to 248.0°F) S
Temperature Resolution 0.1°C(0.1°F) ™
Accuracy +0.2°C(+0.4°F) excluding probe error
Calibration automatic fromone or two pointat 1 mg/L, 2 mg/L, 10
mg/L, 100 mg/L and 1000 mg/L
Temperaturle automatic, -5 to 55°C (with temperature probe)
Compensation
HI4010 fluoride electrode with BNC connector and
1m(3.3") cable (notincluded)
Blectrodes HI5313 reference electrode with 1 m (3.3') cable
Additional (notincluded)
Specifications HI7662 stainless steel temperature probe with 1 m (3.3")
Temperature Probe .
cable (notincluded)
Input Impedance 1012 ohm
Battery Type/ Life 1.5V AAA(3)/ approximately 200 hours of continuous use
Environment 0to50°C(321t0122°F); RH max 100%
Dimensions 185x72x36mm (7.3x2.8x1.4")
Weight 300g(10.60z)
rderin
Orde g, HI98402 is supplied with batteries, rugged carrying case and instructions.
Information

*Will be reduced to actual sensor limits.

ISE electrodes and solutions begin on page 3.22
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portable

HIS31100+ HIS31101

Sodium Chloride
and Sodium
Content Meters

» Helpfeatures
Tutorial messages on LCD

» Backlight
Dual-level LCD

HIS31100 is an ion-selective sodium
chloride meter that uses a sodium ion-
selective electrode to measure the salinity
(NaCl) content of a solution. This powerful
instrument has four ranges, capable of
measuring concentrations from 0.150 g/L
to 300 g/L NaCl. HIS31100 auto ranges from
sample to sample over an extremely broad
range without the need for recalibration.

The HI931101 measures sodium from ions
150mg/Lto60g/L.

Both the HI931100 and the HIS31101 use
the FC300B combination sodium electrode
(not included). The calibration process is
automatic at two points, the first at 2.3 g/L
while the second can be either at 0.23 g/L
(low range) orat 23.0 g/L (high range).

A separate temperature probe, HI7662
provides temperature readings from -20 to
120°C.

B
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Specifications

HI931100

HI931101

0.150t01.500g/L NaCl; 1.50 to

0.00to 3.00 pNa; 15.0 t0 150.0
mg/L (ppm)Na;0.150 t0 1.500

(notincluded)

Range higﬁlgs%t’\éaacgés'%aigﬁo 9L 4/Na; 150101500 g/L Na;
Nacl i g 15.0t060.0 g/L Na
Resolution 0.001g/L NaCl; 0.01 g/L NaCl; 0.01 pNa; 0.1 mg/L Na; 0.001 g/L
0.1g/L NaCl; 1 g/L NaCl Na;0.01g/LNa;0.1g/L Na
Accuracy (@25°C/77°F) +5% of reading (NaCl) +0.05 pNa; +5% of reading (Na)
Range -20.0t0120.0°C(-4.0to -20.0t0120.0°C(-4.0to
g 248.0°F) 248.0°F)
Temperature Resolution 0.1°C(0.1°F) 0.1°C(0.1°F)
+0.29C (+0 4° ; +029C (+0 49 ;
Accuracy (@25°C/77°F) +0.2°C (+0.4°F) (excluding +0.2°C (+0.4°F) (excluding
probe error) probe error)
automatic, one or two point at automatic, one or two point at
Calibration 0.30g/L (ppt)(HI7085); 3.00 g/L 0.23/L (HI7087/H1B087)
(HI7083); 30.0 g/L (HI7081) 230/L (HI7080/HIB0B0)
$3900 23.0g/L (HI7086/HIB086)
Temperature fixed at 25°C (77°F)
Compensation
FC300B glass body sodium ion selective electrode with BNC
Electrode connectorand1m (3.3") cable (notincluded)
Additional '
Specifications HI7662 stainless steel temperature probe with 1 m (3.3") cable
Temperature Probe

Input Impedance

1012 ohm

Battery Type/Life

1.5V AAA(3)/approx. 200 hours of continuous use

Environment

01050°C (32 to 122°F); RH max 100%

Dimensions

185x72x36mm (7.3x2.8x1.4")

Weight

300g(10.60z)

Ordering
Information

HI931100 and HI931101 and are supplied with batteries, instructions and

hard carrying case.

ISE electrodes and solutions begin on page 3.22
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HI931102

0.150t01.500 g/L NaCl; 1.50 t0 15.00 g/L NaCl; 15.0 to

Range 150.0 g/L NaCl; 150 to 300 g/L NaCl: 0.0 to 30.0 % NaCl
NaCl ) 0.001 g/L NaCl; 0.01 g/L NaCl; 0.1 g/L NaCl; 1 g/L NaCl;
Resolution 01 % NaCl
Accuracy (@25°C/77°F) +5% of reading
Range -20.0t0120.0°C(-4.0 to 248.0°F)
Temperature Resolution 0.1°C(0.1°F)
Accuracy (@25°C/77°F) +0.2°C(+0.4°F) (excluding probe error)
. . automatic, one or two-points at 3.00 g/L (HI7083) and
Calibration
0.30 g/L (HI7085) or 30.0 g/L (HI7081)
Temperature fixed at 25°C (77°F)
Compensation
Electrode FC300B glass body sodium ion selective electrode with
BNC connectorand1m(3.3') cable (notincluded)
Additiongl Temperature Probe HI7662 stainless steel temperature probe with1m (3.3")
Information P cable (notincluded)
Input Impedance 1012 ohm
Battery Type/ Life 1.5V AAA (3)/approx. 200 hours of continuous use
Environment 0to50°C(32t0122°F); RH max 100%
Dimensions 185x72x36mm (7.3x2.8x1.4")
Weight 300g(10.60z)
rderin
Orde g, HI931102 is supplied with batteries, instructions and hard carrying case.
Information

See FC300 specifications on page 3.27

www.hannainst.com

HIS31102

HACCP Compliant
Salinity Foodcare
Meter

» Helpfeatures
Tutorial messages on LCD

» Backlight
Dual-level LCD

Hanna has designed this waterproof salinity
meter for use in food production.

The HIS31102 is an ion selective meter that
uses a sodium ion selective electrode to
measure the sodium content of a solution
and report it as g/L NaCl or percent NaCl.
This powerful instrument has four ranges,
capable of measuring concentrations from
0.150 g/L to 300 g/L. This meter is able to
auto-range from sample to sample over an
extremely broad range without the need
forrecalibration.

The HI931102 uses the FC300B combination
sodium ISE to measure sodium readings from
0.150 g/L to 300 g/L. The calibration process
is automatic at two points, the firstis at 3.00
g/L while the second canbe eitherat 0.30 g/L
(lowrange) orat 30.0 g/L (high range).

A separate temperature probe,
HI7662 provides temperature readings
from -20 to 120°C.
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SEeNsors

HI4101 - HI4002 - HI4102 - HI4003 - HI4103

lon Selective Electrodes

Ammonia - Bromide - Cadmium

120 mm

HRNMNR

AMMOMNIA

120 mm

EZ mm
=

120 mm

EZ mm
=

120 mm

120 mm

Parameter Ammonia Bromide Cadmium

Code HI4101 HI4002 HI4102 HI4003 HI4103

Type gas-sensing; combination  solid-state; half-cell solid-state; combination solid-state; half-cell solid-state; combination

.10°6

e s o
14000t00.016 mg/LasN ' '

Optimum pHRange >11 2tol2.5 2to125 2tol2 2tole2

Temperature Range 0to40°C 0to80°C 0to80°C 0to80°C 0to80°C

Approximate Slope -56 -56 -56 +28 +28

Body 0.D. 12mm 12mm 12mm 12mm 12mm

Insertion Length 120 mm 120 mm 120 mm 120 mm 120 mm

Body Material Delrin® epoxy PEI epoxy PEI

Cable 1m coaxial 1m coaxial 1m coaxial 1m coaxial 1m coaxial

Possible Applications

determination of
ammonium, ammoniain
wine, beer, water, waste
water and soil

plants, soils, and as an indicator for titration

electroplating, battery construction, laboratory and as

anindicator for titrations

Connection

BNC

BNC

BNC

BNC

BNC

B
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120 mm

120 mm

120 mm

lon Selective Electrodes

LBON DHEKICE

120 mm

HI4004 - HI4104 - HI4105 - HI4007 - HI4107

Calcium - Carbon Dioxide - Chloride

120 mm

2mm g12mm EZ mm
< > S =

(V4]
D
3
(V4]
(@)
=
(V]

Parameter Calcium Carbon Dioxide Chloride

Code HI4004 HI4104 HI4105 HI4007 HI4107

Type polymer membrane; polymer membrane; gas-sensing; solid-state; solid-state;

P half-cell combination combination half-cell combination

Measurement Range 1Mt03+10°°M 1+102Mt0 110*M 1Mt0510°M

g 40080to00.12mg/L (ppm) 440to4.4 mg/L (ppm) 35500 t01.8 mg/L (ppm)

Optimum pHRange 4t010 41010 4.2t05.2 2toll 2toll

Temperature Range 0to40°C 0to40°C 0to40°C 0to80°C 0to80°C

Approximate Slope +28 +28 +54 -56 -56

Body 0.D. 12mm 12mm 12mm 12mm 12mm

Insertion Length 120 mm 120 mm 120 mm 120 mm 120 mm

Body Material epoxy/PVC PEI/PVC Delrin® epoxy PEI

Cable 1m coaxial 1m coaxial 1m coaxial 1m coaxial 1m coaxial

Possible Applications

determination of free calcium in beverages,
water, and seawater

determination of
carbonatesas CO,in
water, soft drinks and
wine samples

determination of free chloride ions in emulsified
food products, beverages, plants, soils and as an
indicator for titration

Connection

BNC BNC

BNC

BNC BNC

HANNN
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HI4008 - HI4108 - HI4009 - HI4109

lon Selective Electrodes

Cupric - Cyanide

120 mm
120 mm
120 mm
120 mm

g12mm g12mm

S < >

wnv

-

(@)

(2]

—

a

wn
Parameter Cupric Cyanide
Code HI4008 H14108 H14009 H14109
Type solid-state; solid-state; solid-state; solid-state;
» half-cell combination half-cell combination
Measurement Range 0.1Mt01-10°°M 0.0IMto1+10°°M

9 635510 0.06 mg/L (ppm) 260t00.02mg/L (ppm)
Optimum pH Range 3to7 3to7 >11 >11
Temperature Range 0to80°C 0to80°C 0to80°C 0to80°C
Approximate Slope +27 +27 -56 -56
Body O.D. 12mm 12mm 12mm 12mm
Insertion Length 120 mm 120 mm 120 mm 120 mm
Body Material epoxy PEI epoxy PEI
Cable 1m coaxial 1m coaxial 1m coaxial 1m coaxial
Possible Applications used as anindicator for titrations using chelates determination oflfree cyanldelqnsmplatlng baths,
waste water and in plant and soil samples

Connection BNC BNC BNC BNC

B
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120 mm

120 mm

120 mm

120 mm

HI4010 HI4110 - FC301B -+ HI4011 - HI4111

lon Selective Electrodes

120 mm

Fluoride - lodide
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Parameter Fluoride lodide

Code HI4010 HI4110 FC301B HI4011 HI4111

Type solid-state; solid-state; solid-state; solid-state; solid-state;

P half-cell combination half-cell half-cell combination

Measurement Range 1IMt01:10°M 1IMt01:107M

g Sat. t00.02 mg/L (ppm) 127000 to 0.01 mg/L (ppm)

Optimum pHRange 5to8 5to8 5to8 2to13 2to13

Temperature Range 0to80°C 0to80°C 0to80°C 0to80°C 0to80°C

Approximate Slope -56 -56 -56 -56 -56

Body O.D. 12mm 12mm 12mm 12mm 12mm

Insertion Length 120 mm 120 mm 120 mm 120 mm 120 mm

Body Material epoxy PEl/epoxy epoxy epoxy PEI

Cable 1m coaxial 1m coaxial 1m coaxial 1m coaxial 1m coaxial

Possible Applications

determination of free fluoride in potable water, soft drinks, wine,
plants, emulsified food products, plating and pickling acids

determination of free iodide ionsin
emulsified food samples (iodized table
salt), plants and for titration

Connection

BNC

BNC

BNC

BNC

BNC
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120 mm

HI4012 HI4112 - HI4013 - HI4113 - HI4014 - HI4114

lon Selective Electrodes

Lead/Sulfate - Nitrate - Potassium

120 mm
120 mm

120 mm
120 mm

120 mm
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Parameter Lead/Sulfate Nitrate Potassium
Code HI4012 HI4112 HI4013 HI4113 HI4014 HI4114
Type solid-state; solid-state; polymer membrane; polymer membrane; polymer membrane; polymer membrane;
P half-cell combination half-cell combination half-cell combination

. -5
Measurement Range 0.1Mto1+10°°M é‘gtl\)/lotfololgz mg/L (ppm) LOMto1-10°°M
20700t00.21 mg/L (ppm) 1400 t0 0.4 mg/L (ppm) as N 39100 to 0.039 mg/L (ppm)
Optimum pHRange 4to7 4to7 30to8 30to8 15t012.0 15t012.0
Temperature Range 0to80°C 0to80°C 0to40°C 0to40°C 0to40°C 0to40°C
Approximate Slope +27 +27 -56 -56 +56 +56
Body O.D. 12mm 12mm 12mm 12mm 12mm 12mm
Insertion Length 120 mm 120 mm 120 mm 120 mm 120 mm 120 mm
Body Material epoxy PEI epoxy/PVC PEI/PVC epoxy/PVC PEI/PVC
Cable 1m coaxial 1m coaxial 1m coaxial 1m coaxial 1m coaxial 1m coaxial
Possible determination of lead ions in plating baths determination of free nltrat‘emnatl_}r‘al determination of potassiumionsin wine,
A L L waters (fresh and sea), and in emulsified food . ) .
Applications and as anindicator for titrations waters, soils and biological samples
and plant samples

Connection BNC BNC BNC BNC BNC BNC

B
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HI4015 - HI4115 FC300  HI5315

lon Selective Electrodes

Silver/Sulfide - Sodium - Reference
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Parameter Silver/Sulfide Sodium Reference n
Code HI4015 HI4115 FC300B HI5315
Type solid-state; half-cell solid-state; combination glass combination N/A
1.0Mto1-10°°M Ag*1.0Mt01+10-°M
Measurement Range 107900 to 0.11ppm (Ag+) 107900 t0 0.11ppm 1Mt01105M /A
g 1.0Mt01+10"M $2°1,0Mt01+107M 2299010 0.23 ppm
32100 to 0.003 ppm (5%) 32100t0 0.003 ppm
) 2to8(Ag") Ag*2to8
Optimum pHRange 9.75t014 pH N/A
12t014 (5% S=12to14
Temperature Range 0to80°C 0to80°C 0to80°C 0to85°C
Approximate Slope +56 (Ag*)/-28 (S%) +56Ag*/-285% +57 N/A
Body 0.D. 12mm 12mm 12mm 12mm
Insertion Length 120 mm 120 mm 120 mm 120 mm
Body Material epoxy PEI glass PEI
Cable 1m coaxial 1m coaxial 1m coaxial 1m coaxial

Possible Applications

used as anindicator for titrations using silver nitrate;
for the determination of sulfide ions in waters,
paper liquors, natural waters and soils.

water, soil, food products, soup, dairy,
brines, soft drinks, beer, wine and laboratory

used to complete electrical circuit
and to provide stable reference
voltage for ISE half-cells

Connection

BNC BNC

BNC

BNC
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Solutions

ISE Standards

Our wide selection of Hanna ISE Standards are made and bottled in our
own state-of-the-art solutions facility. ISE Standards are required for
directand incremental measurement techniques and are available with
certificate of analysis.

Code Description Size

HI4001-01 0.10 Mammonia standard 500 mL

HI4001-02 100 mg/L (ppm) ammonia standard (as NH3N) 500 mL

HI4001-03 1000 mg/L (ppm) ammonia standard (as NH3N) 500 mL

HI4002-01 0.10 M bromide standard 500 mL

HI4003-01 0.10 M cadmium standard 500 mL

HI4004-01 0.10 M calcium standard 500 mL

HI4005-01 0.10M carbon dioxide standard 500 mL

HI4005-03 1000 ppm as CaCO5 carbon dioxide standard 500 mL

HI4007-01 0.10 M chloride standard 500 mL

HI4007-02 100 ppm chloride standard 500 mL

HI4007-03 1000 ppm chloride standard 500 mL

HI4008-01 0.1 M cupric standard 500 mL

HI4010-01 0.1 M fluoride standard 500 mL

HI4010-02 100 ppm fluoride standard 500 mL

HI4010-03 1000 ppm fluoride standard 500 mL

HI4010-10 10 ppm fluoride standard premixed with TISAB I 500 mL

HI4010-11 1 ppm fluoride standard premixed with TISAB I 500 mL

HI4010-12 2 ppm fluoride standard premixed with TISABII 500 mL . )

HI4010-30 kit containing 4 bottles each of : HI4010-10, 500 mL GaS SenSOF FI” SO|UtlonS

HI4010-11 and HI4010-00 (3x4)

HI4011-01 01 Miodide standard 500mL Code Description Size

HI4012-01 0.1M lead standard 500 mL HI14001-40 ammonia filling solution 30 mL bottles (4)

HI4012-21 0.1 Msulfate standard 500 mL H14005-40 carbon dioxide filling solution 30 mL bottles (4)

HI4013-01 0.1 Mnitrate standard 500 mL

HI4013-02 100 ppm nitrate standard (as N) 500 mL

HI4013-03 1000 ppm nitrate standard (as N) 500 mL SDECiﬁC SOlUtiOﬂS for |SE SenSOFS

HI4014-01 0.1 M potassium standard 500 mL

HI4015-01  01Msilverstandard 500 mL Code Description Size

HADIG 0101 st ST ol T

HI4016-02 100 ppm sodium standard 500 mL electrode of gas sensors and 2 beakers

HI4016-03 1000 ppm sodium standard 500 mL conditioning and storage solution

HI4016-10 10 ppm sodium standard 500 mL Hl4001-45 for HI4101 ammonia ISE =00mL
HI4016-45 storage solution for sodium ISE 500 mL
HI4016-46 conditioning solution for sodium ISE 500 mL

B
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Silver-free Reference Fill Solutions

Recommended for our combination ISE electrodes and the
Hanna HI5315 reference electrode. Reference electrodes should
be topped off daily with the correct filling solution for optimum
measurement performance. These solutions aresilver-free to eliminate
silver precipitates found with standard electrolytes.

Code Description Size
HI7072 electrolyte solution, 1M KNO3 30 mL bottles (4)
HI7075 electrolyte solution with KNO3 and KCI 30 mL bottles (4)
HI7076 electrolyte solution, 1 M Nacl 30 mL bottles (4)
HI7078 electrolyte solution, (NH,),SO, 30 mL bottles (4)
HI17082 electrolyte solution, 3.5 M KCl 30 mL bottles (4)
Reference Fill Solutions Containing
Silver Chloride (AgCl)
Code Description Size
HI7079 2MNH,4Cl sat. with AgCl electrolyte for 30 mL bottles (4)

sodium ISEs (contains AgCl)

Solutions

lonic Strength Adjusters (ISA)

Hanna lonic Strength Adjusters (ISA) are formulated to provide a
constant ionic strength in sample and standards alike, thus permitting
concentration rather than activity measurements to be made. In some
casesISAs adjust pH and eliminate matrix effects.

Code Description Size
HI4000-00 ISA for halide ISEs 500 mL
H14001-00 alkaline ISA forammonia and cyanide ISEs 500 mL
H14004-00 ISAfor calcium ISEs 500 mL
H14005-00 ISAfor carbon dioxide ISEs 500 mL
HI4010-00 TISAB I for fluoride ISEs 500mL
H14010-05 TISAB I for fluoride ISEs 1gallon
H14010-06 TISAB Il concentrate for fluoride ISEs 500 mL
HI4012-00 ISAforlead/sulfate ISEs 100mL (5)
HI14013-00 ISAfor nitrate ISEs 500 mL
HI4013-06 nitrate interferent suppressantISA 500 mL
HI4014-00 ISA for potassium ISEs 500 mL
HI4015-00 SAOB (sulfide antioxidant buffer) f;?or;:;nlfnfs)
H14016-00 ISAfor sodium ISEs 500 mL
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Solutions

The sodium and sodium chloride standard solutions are used for the
Sodium (Na+) ISE Standard Solutions calibration of pocket-sized, portable and bench salinity meters, as well
as for the sodium ISE.

Code Description Package ) ) .
P : . g These solutions are available in 230 or 500 mL bottles, and also
HI7080L 2:3g/L sodium standard solution >00mL bottle in opague bottles that meet the FDA (Food & Drug Administration)
HI7080M 2.3 g/L sodium standard solution 230 mL bottle specifications, in 230 or 500 mL volumes.
HI7086L 23 g/L sodium standard solution 500 mL bottle
HI7086M 23 g/L sodium standard solution 530 mL bottle Fluoride stand.ard sglutlons are used to clalhbrate all {nstruments that
- - measure fluoride using a fluoride ISE. Additional fluoride standards are
HI7087L 0.23 g/L sodium standard solution 500 mL bottle
found on page 4.28
HI7087M 0.23 g/L sodium standard solution 230 mL bottle
HIB080L 2.3 g/L sodium standard solution 500 mL FDA bottle Both sodium/sodium chloride and fluoride solutions are available with
HIBOBEL 23 g/L sodium standard solution 500mLFDAbottle @ Certificate of analysis onrequest.
HI8087L 0.23 g/L sodium standard solution 500 mL FDA bottle
Fluoride Standard Solutions
Sodium Chloride (NaCl) Standard Solutions Code Description Bottle
HI7023/1L TISAB Solution 1L
Code Description Package HI7023L TISAB Solution 500 mL
calibration solution for .
HI7023M TISAB Solution 230mL
HI7037L % readings (100% NaCl) 500 mL bottle
HI70701/1L standard solutionat1g/LF~ 1L
calibration solution for
HIZ037M o eadings (100% NaCl) 230mL bottle HI70701L standard solutionat 1 g/LF 500 mL
HI7081/1L  standardsolutionat 30 g/L sodium chloride 1L bottle HI70701M standard salutionat1g/L F* 230mL
HI7081L standard solution at 30 g/L sodium chloride 500 mL bottle HI70702/1L standard solution at 10 mg/L F* L
HI7081M standard solution at 30 g/L sodium chloride 230 mL bottle HI70702L standard solution at 10 mg/L F* >00mL
HI7083L standard solution at 3.0 g/L sodium chloride 500 mL bottle HI70702M standard solution at 10 mg/L F* 230mL
HI7083M standard solution at 3.0 g/L sodium chloride 230 mL bottle HI70703/1L standard solution at 100 mg/L F* L
HI7084L standard solution at 58.4 g/L sodium chloride 500 mL bottle HI70703L standard solution at 100 mg/L F* 500mL
HI70703M standard solution at 100 mg/L F~ 230 mL

HI7084M standard solution at 58.4 g/L sodium chloride 230 mL bottle
HI7085L standard solution at 0.3 g/L sodium chloride 500 mL bottle
HI7085M standard solution at 0.3 g/L sodium chloride 230 mL bottle
HI7088L standard solution at 5.84 g/L sodium chloride 500 mL bottle

Accessories

HI4000-50 liquid membrane sensor handle
HI7088M standard solution at 5.84 g/L sodium chloride 230 mL bottle

HI4000-51 gas sensor replacement pH for ammonia sensor
HI7089L standard solutionat 125 g/L sodium chloride 500 mL bottle

H14000-52 gas sensor membrane cap forammonia
HI7089M standard solutionat 125 g/L sodiumchloride 230 mL bottle

HI4000-54 gas sensor replacement pH for carbon dioxide ISE
HI7090L ISA solution for sodium ISE 500 mL bottle

HI4000-70 halide polishing strips (24)
HI7090M ISA solution for sodium ISE 230 mL bottle

HI4001-51 ammonia membrane kit (20 loose)
HI8084L standard solution at 58.4 g/L sodium chloride 500 mL FDA bottle

H14004-51 calcium module for HI 4004 half-cell ISE
HI8088L standard solution at 5.84 g/L sodium chloride 500 mL FDA bottle

H14104-51 calcium module for HI 4104 combination ISE
HI8089L standard solutionat 125 g/L sodium chloride 500 mL FDA bottle

HI4005-53 carbon dioxide membrane kit (3 caps)
HI8095L standard solution at 146 g/L sodium chloride 500 mL FDA bottle

HI4110-51 fluoride module for HI 4110 combination ISE

HI4013-53 nitrate module for HI 4013 half-cell ISE (3 pack)

HI4113-53 nitrate module for HI 4113 combination ISE (3 pack)

HI4014-51 potassium module for HI 4014 half-cell ISE

HI4114-51 potassium module for combination ISE

HI740155P capillary pipettes (20 pcs)

HI740159 plastic tweezers

B
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Hanna Instruments® Titration Systems

Titration is used in analytical chemistry to determine the amount or
concentration of a substance, known as the analyte. Titration is a
quantitative measurement of an analyte in solution by its complete
reaction with a reagent. In a titration, one reagent (the titrant) is
slowly added to a solution containing the species being measured
(the analyte). As it is added, a chemical reaction occurs between the
titrant and analyte. The point at which the reaction is complete and an
equivalent quantity of titrant and analyte are present (a stoichiometric
equivalent) is called the equivalence point. This can be determined
by a chemical indicator that is also present in the solution, or by a
measurable physical change in the solution, like pH, electrode potential,
conductivity, or light absorption (color). In practice, an abrupt change of
this physical property signals the end of titration, called the endpoint.

The purpose of titration is to determine the quantity or concentration
of an analyte with a known concentration and volume of a titrant.
Titrations are based on chemical reactions which must fulfill four
requirements:

» Thereaction between the analyte and the titrant
must occur quickly, without a secondary reaction
» Thereaction must go to completion
» Thereaction must have well-known stoichiometry (reaction ratio)
* Must have a convenient method of endpoint detection

Titrations are highly precise and can provide many advantages over
alternative methods. Titrations are quickly performed and require
relatively simple apparatus and instrumentation.

TR
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Automatic Titration

Automatic titration is done with instrumentation that delivers the
titrant, stops at the endpoint and calculates the concentration of the
analyte automatically. Automatic titrators are best for accurate and
repeatable results, as an electrochemical measurement is used to
determine the endpoint as opposed to a subjective color indicator.

Analyses that can be performed by potentiometric automatic

titrators include:

+ Acid-base titrations

+ Oxidation reduction titrations

» Complexometric titrations

* Precipitation titrations

» Non-agueous titrations

» Argentometric titrations

» pH, ORP and lon selective measurements

Analyses performed by bivoltammetric automatic titrators include:

» Coulometric Karl Fischer titration (trace
amounts of water determination)

» Volumetric Karl Fischer titration (greater
than 100 ppm water determination)




The required equipment for automatic titration include an automatic
titrator equipped with a burette, a standardized titrant, a volumetric
pipette (to measure the sample volume) or analytical balance (to
measure or weigh asample), abeaker, asensor, and astirringmechanism.

The automatic titrator must have an accurate liquid-dispensing
system.Inhighaccuracy systems, thisis typically amotor-driven piston
burette, avalve system to switch between titrantinlet and outlet, and
a titration tip to dispense the titrant into the sample solution. These
three main subsystems must be as accurate as possible, with very low
gear backlash in the burette drive mechanism, low piston seal flexing,
accurate burette glass cylinder diameter, low dead volume in the valve,
minimal evaporation/permeation and chemically resistant tubing.

Standards and Standardization

Oneof thesubstancesinvolvedinatitration mustbe usedasastandard
for which the amount of substance present is accurately known. The
standard can be present either in the form of a pure substance or as a
solution. The titrant solution can be standardized in two ways; using a
primary standard, or more commonly, titrating it against a previously
standardized solution.
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Product Spotlights

HIS21

Autosampler

The HI921 can utilize up to three peristaltic pumps for automatic
reagent addition, sample leveling and waste aspiration and one
membrane pump for spray rinsing. An included control panel allows
for manual operation of the motors and pumps. The HI921 also
features a built-in magnetic stirrer, electrode rinse feature, USB
interface with compatible barcode reader and built-in RFID for
each tray.

Seepage 4.10

HIS02C

Automatic Titration System

The HIS02C is an automatic titrator that performs acid-base, redox,
complexometric, precipitation, non-aqueous argentometric and ion
selective titrations. The HIS02C dispenses the titrant, detects the
endpoint and performs all necessary calculations automatically.

This versatile titrator supports up to 100 standard or user-defined
methods. When powered on, the instrument initiates an internal
diagnostics check and then readies itself for the first titration of the
day. A large color LCD screen clearly shows the chosen method and
related information. A real-time titration curve can be shown on the
display; this feature is useful when new methods are tested or when a
procedure needs to be optimized. At the end of the titration, the data
(including the graph) is automatically stored and can be transferred to
a flash drive or PC by USB connection.

Seepage 4.6

HIS01C

Automatic Titration System

The HIS01C automatic titrator complements our wide range of
products dedicated to efficient and accurate laboratory analysis. The
HIS01C potentiometric titrator can perform acid/base, redox (ORP),
complexometric, precipitation, non-aqueous, argentometric, and
ion selective titrations. This powerful titrator dispenses the titrant,
detects the endpoint, and performs all necessary calculations and
graphing automatically. In addition to titration mode, the HIS01C also
operates as a fully functional pH, mV/ORP, and ion selective electrode
(ISE) meter.

Seepage 4.14

HENNY
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Titration comparison guides
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HIS02C

Automatic Titration System

The HIS02C is an automatic titrator that
complements our wide range of products
dedicated toefficientandaccuratelaboratory
analysis.  The HIS02C potentiometric
titrator can perform acid/base, redox
(ORP), complexometric, precipitation, non-
aqueous, argentometric, and ion selective
titrations, as well as back titrations and
titre determinations. This powerful titrator
dispenses the titrant, detects the endpoint,
and performs all necessary calculations
and graphing automatically. In addition to
titration mode, the HI902C also operates asa
fully functional pH, mV/ORP, and ion selective
electrode (ISE) meter.

This titratoris supplied with a pack of standard
methods or you can create your own. Methods
(standard or user) can be easily transferred
between titrators via USB flash drive.

HENN

instruments www.hannainst.com

HIS21 Autosampler
compatible

Reagent addition
feature

Burettes and Dosing
System

Exchangeable Burette System

With Hanna's Clip-Lock™ burette feature,
it only takes a few seconds to exchange
titrants and reagents, preventing cross-
contamination and saving time.

Multiple Burette Sizes

The HI902C comes standard with a 25 mL
burette but may be equipped with a 5 mL,
10 mL, or 50 mL burette. Each burette is
constructed with a ground glass syringe and
chemically resistant PTFE plunger.

Linear and Dynamic Dosing

Precision Dosing Pump

Our unmatched 40,000 step piston driven
pump is capable of dosing extremely small
and precise volumes of titrant or reagent.

Chemically Resistant Tubing

Aspiration and dispensing tubes are
constructed  of  durable,  chemically
resistant PTFE and feature a light-blocking
polyurethane outer sleeve to protect light
sensitive reagents.



Titration Capabilities

Dynamic Titrant Dosing

The dynamic dosing feature allows for timely
and accurate titration results by relating the
titrant volume dosed to the mV response
from the titration reaction. This provides for
larger doses near the beginning of a titration
and smaller, more precise doses near the
titration endpoint.

Signal Stability Timing

The signal stability feature monitors when
the mV response of the titration reaction
stabilizes before providing the next titrant
dose. This ensures reliable measurement
values throughout the length of a titration.

Equivalence Endpoint Detection

Equivalence endpoint detection is critical in
applications where fixed endpoints are not
specified in standard methods. This endpoint
indicates where the mV response from the
titration is greatest with respect to the
volume of titrant dosed.

Multiple Equivalence Point
Detection

The HIS02C can detect multiple equivalence
points during one titration as specified and
required in several standard methods and
applications.

Method Sequencing

The HIS02C offers users the option of linking
two methods. This allows for two analyses
to be run on the same sample or for back
titrations to be performed.

Multiple Titration Types

Paired withtherightelectrode fromoursensor
line, our potentiometric titrator can perform
acid/base, redox (ORP), complexometric,
precipitation, non-aqueous, argentometric,
and ion selective titrations, as well as back
titrations and titre determinations.

Interface and Display
Detailed Titration Graphs

A real-time titration curve can be displayed
during each titration; this feature is useful
when new methods are tested or when a
procedure requires optimization.

Interactive Color Display

A large, color LCD screen clearly shows the
chosen titration method along with results,
units, titration volume, temperature, and mv
or pH values. The HIS02C also offers multi-
language support.

Simple and Quick Navigation

Virtual key selections present on the
display allow for simple and quick navigation
between screens and menus without getting
lostin anest of information.

Data and Storage

Customizable Titration Reports

Each titration report is fully customizable
S0 users can ensure they are storing and
filing the appropriate data required for their
application and procedures.

Flexible GLP Management

All necessary GLP (Good Laboratory Practice)
informationcanberecordedwitheachsample
including: sample identification, company
and operator name, date, time, electrode ID

codes, and calibration information.
F "..
N .1‘

Effortless Data Transfer

Data can easily be transferred to a USB
flash drive or PC with the Hanna HISOOPC
application software. The USB port allows
for the transfer of titration methods,
titration reports, and software upgrades via
USB flash drive.

Methods of Analysis

Customizable Methods

The HIS02C can store up to 100 user-defined
or standard titration methods. Each method
may be customized and optimized for
performance based on application and user
requirements.

Titration Method Support

Onsite installation, training, and
customization is available from one of our
Applications or Service experts. Hanna offers
continued support via phone or webinar for
any questions you might have along the way.

Market Specific Methods Packs

Hanna offers titration method packages for
various markets including food, beverage,
dairy, wine, and more. Ask our Sales
Consultants about which methods in our
library are available for your specific needs.

Adaptable Standard Methods

Our technical experts can program and
customize standard methods developed by
such affiliations as ISO, ASTM, AOAC, AOCS,
EPA, and more directly onto your titrator.
Ask our Sales Consultants which standard
methods are possible with our HIS02C system.

Connectivity and
Functionality

Multifunctional with Four
Working Modes

The HIS02C functions as a titrator, pH meter,
mV/ORP meter, and ISE meter. Valuable
laboratory bench space is saved, and multiple
analyses can be performed on one sample.

Multiple Connections

The titrator offers device support for two
analog boards, allowing up to two electrodes,
two burettes, and two stirrers to be
simultaneously connected to one unit.

Autosampler Connectivity

The HI902C works seamlessly with our
HI921 Autosampler. The HIS21 features 16
or 18 sample tray options, automatic tray
identification, automatic beaker detection,
up to three peristaltic pumps for reagent
addition and removal, real-time titration and
sequencing progress, and more.

Multiple Peripherals

Users can print reports directly from the
titrator using a standard parallel printer.
An external monitor and keyboard may be
attached for added versatility, as well as an
analytical balance for automatic sample mass
entry for titrations.

HANNN
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Versatile Data Management

» HIS02C titration system can be easily incorporated
into any existing GLP data management program:
Easily record all necessary GLP information with every sample,
such as sample identification, company and operator name,

date, time, electrode ID codes and calibration information.

Data can be transferred to a PC using Hanna HISOOPC software

The USB port allows for the easy transfer of methods,
reports and software upgrades via USB flash drive

Users can print reports of analyses directly from
the titrator using a standard parallel printer

An external monitor and keyboard can be
attached for added versatility
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Customizable reports Titration reports Titration graphs
Datato be stored in tiration reports is fully Titration or pH/mV/ISE results can be Titration graphs can be viewed on-screen
customizable viewed on-screen or transferred to a USB or saved as images and transferred along

flash drive or PC with titration report

lsH Laljbraticnl
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Fully customizable titration Linked methods allow two Fully configurable balance
methods methods to runin sequence interface

Up to five-point pH calibration Relative mV calibration allows Selectable ISEs preprogrammed
with automatic buffer foramV offset with molecular weight and ion
recognition charge

4.8 HHWHHHH!#MT\@% www.hannainst.com




Specifications

HI902C

Range -2.0t020.0 pH; -2.00 to 20.00 pH; -2.000 to 20.000 pH
oH Resolution 0.1;0.01,0.001 pH
?@ivczusrfccy77°F) +0.001 pH
Range -2000.0t02000.0 mV
v Resolution 01mVv
f\@fggzac%m) £01mv
Range 1+10°6t09.99+101°
ISE Resolution 1,0.1,0.01
(A@fgé?c%wﬂ +0.5% monovalent; +1% divalent
Range -5.0t0105.0°C; 23.0 to 221.0°F; 268.2 t0 378.2K
Temperature Resolution 0.1°C; 0.1°F; 0.1K
f\@fé‘;?c%wﬂ +£0.1°C; +0.2°F; +0.1K, excluding probe error
Burette Sizes 5,10, 25and 50 mL
Burette Resolution 1/40000
Display Resolution 0.001 mL
Dosing Accuracy +0.1% of full burette volume
Display 5.7" (320 x 240 pixel) backlit color LCD
Languages English, Portuguese, Spanish
Methods load up to 100 methods (standard and user-defined)
Burette Auto-Detection burette size is automatically recognized when inserted into the unit
Programmable Stirrer overhead propeller type, 100-2500 RPM, resolution 100 rpm
Flow Rate user-selectable from 0.1 mL/min to 2 x burette volume/min
gizgz;astautrizn manual (MTC) or automatic (ATC)
Endpoint Determination equivalence point (1st or 2nd derivative) or fixed pH/mV value
pH Calibration up to five-point calibration, eight standard buffers and five custom buffers
mV Calibration single point offset
Other ISE Calibration up to five-point calibration, seven standard solutions and five user-defined standards

Specifications

Potentiometric
Titrations

acid-base, redox, precipitation, complexometric, non-aqueous, argentometric

Measurement Units

user-specified expression of concentration units to suit specific calculation requirements

Real Time & mV-volume or pH-volume titration curve, 1st derivative curve or 2nd derivative curve
Stored Graphs pH mode, mV mode or ISE mode: pH/mV/concentration versus time

Data Storage up to 100 titration and pH/mV/ISE reports

USB Host (Side) flash drive compatibility for transfers of methods and reports

Peripherals (Rear)

connections for VGA display, PC-keyboard, parallel printer, USB device input, RS232, interface for autosampler

GLP Conformity

instrumentation data storage and printing capabilities

Operating Environment

10to0 40°C (50 to 104°F), up to 95% RH

Storage Environment

-20t0 70°C(-4 to 158°F), up to 95% RH

100-240 VAC
Power "-01"models, US plug (type A)
"-02"models, European plug (type C)
Dimensions 390x350x380mm (15.3x13.8x14.9in)
Weight approximately 9 kg (20 Ibs.) with one pump, stirrer and sensors

Ordering
Information

HI902C1-01 and HI902C1-02: titrator with one analog board, overhead propeller stirrer with stand, 25 mL glass burette, dosing pump drive,
temperature sensor, USB cable, 256 Mb USB flash drive and PC software.

H1902C2-01 and HI902C2-02: titrator with two analog boards, overhead propeller stirrer with stand, 25 mL glass burette, dosing pump,
temperature sensor, USB cable, 256 Mb USB flash drive and PC software.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.41
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HIS21

Autosampler

Automate up to 18 samples

The HIS21 Autosampler is an automated titration sample handling
system designed for use with the HIS02C Automatic Titration System,
making multiple sample titrations quick and easy.

With the Autosampler, up to 18 samples can be run consecutively.
The HI921 Autosampler interfaces directly with the HIS02C to access
titration methods. Once a titration method is established, the user
can fully customize the automation sequence of their samples for this
method. Sample names and size can be customized or auto-filled with
preset values. One beaker can be designated for storage purposes

control panel

before and after titration sequences; up to three beakers per tray can
be designated for an electrode rinse sequence, allowing for sufficient
removal of solutions that are hard to clean between each sample
titration. During each sample titration, the real-time progress is shown
on the HIS02C display. Finished sample results and graphs can be
accessed during and after the titrations have finished.

Once the Autosampler sequence is complete, two reports are available
for review: a sequence report featuring a table outlining each sample
name, beaker position, sample size, and result for the tray, and a
detailed titration report for each individual sample, including the graph
of the titration data.

16 or 18 Sample Tray

The HIS21 is able to automate samples
using a 16 sample tray or an 18 sample tray.
The 16 sample tray holds 150 mL beakers;
the 18 sample tray holds 100 mL beakers.
The Autosampler trays are composed of
chemically resistant materials and are
removable to allow for easy handling. The
dishwasher safe trays provide a quick and
simple way for users to clean regularly.

HENNY
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Built-in Magnetic Stirrer

A magnetic stirrer comes built-in with each
Autosampler tray. Users simply need to add
a small magnetic stir bar to each beaker to
ensure homogeneity during titrations. An
optional overhead propeller stirrer can also
be installed for use instead of the built-in
stirrer. The HI921 allows users to easily adjust
the stirring speed of both the built-in and
overhead stirrers for optimal use.

Built-in RFID

The HIS21 sample trays feature a built-in
RFID reader that is able to communicate
the tray size and serial number of each
tray. Users can have multiple trays, each
designated to a specific set of samples. The
RFID reader can ensure that the appropriate
tray is used each time.



Absolute Encoder

The Autosampler consistently tracks the
tray position without the need to "home” or
calibrate.

Barcode Reader

A USB-compatible barcode reader can be
used toassociate names with each sample for
improved organization of data.

Optical IR Beaker Detection

An optical IR beam is able to detect the
presence or absence of beakers within
the sample tray. Users can dictate the
Autosampler action if a beaker is missing from
the tray during atitration sequence. If abeaker
is detected as missing, the HI921 can skip over
the sample or stop the titration sequence.

Versatile Electrode Holder

The durable electrode holder is able to
accommodate three 12 mm electrodes, a
temperature sensor, one aspiration tube, and
five multipurpose tubes. The multipurpose
tubes can be utilized for actions such as
reagent addition or burette dosing.

Control Panel

The included control panel features multiple buttons
to allow for manual operation of the Autosampler tray,
electrode holder, and any auxiliary pumps. A two-line
backlit display on the handheld panel clearly displays

Electrode Rinse Feature

Up to 3 beakers per tray can be designated for
electrode dip/spray rinses.

Sample Leveling Feature
Automatic leveling for fast preparation of

volumetric samples.

Waste Removal Feature

Aspirate completed samples into a waste
container.

Use with the HISO2 Automatic
Titration System

Flexible, accurate detection of the titration
endpoint with HIS02C potentiometric titrator.

Real-time progress of the sequence and
results shown on the HISQZ titrator screen.

PR
2
-H“‘\-‘_f'

status information. Manual control with the control
panelis desirable for calibration, sample preparation, and

method optimization.

uones|
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Status indicator lights

Highly visible status lights are located on
both sides of the Autosampler. These lights
correspond to the status indicator on the
HIS02C display and can easily be seen from far
away. The lights double as a safety feature, as
pressing them at any time will automatically
stop the current titration sequence.

[HL Jel Hutgsame arl

RFID recognition

Sampletraysareautomaticallydetectedand
identified when placed on the Autosampler.

B
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» Steady green
Idle, ready to start

» Flashing green
Titration sequence
running

Digital balance compatibility

Sample weights are communicated when

connected to adigitalb

Peristaltic and Membrane Pumps

» Uptothree peristaltic pumps can be added at anytime
» Userreplaceable pump systems

» Peristaltic pumps
Uses high performance plastic that is engineered to
be chemically resistant and have long service life.
Reagent addition, sample leveling, waste removal
Greater than 200 mL/min flow

* Membrane pumps
Simple plug connection for tubing
Greater than 400 mL/min flow

Users can add up to three peristaltic pumps or one membrane pump at
any time with the user-replaceable pump systems on the HIS21. The
peristaltic pumps use high performance plastic that is engineered to
be chemically resistant with a long service life. These pumps have a
flow greater than 200 mL/min and can be utilized for reagent addition,
sample leveling, and waste removal. The membrane pump is a simple
plug connection for tubing that has a flow greater than 400 mL/min.

* Flashing yellow

. Steady Red

Titration sequence Error or emergency

paused stopped, or
initializing during
power on

* Flashing Red
Error during
sequence running or
manual operation

P o T —

Speedy sample entry

Sample names can be
incremented for
identification.

automatically

alance. speedy sample



Specifications

HI921
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Electrode Holder Slots

3x12-mmelectrodes

16 beakers x 150 mL (HI920-11660)

1temperature sensor Trays 18 beakers x 100 mL (HIS20-11853)

1 aspiration tube built-in RFID, transmits the tray type and serial number to Autosampler
5 multi - purpose slots (titrant/reagent tubes) ASTM short-form glass beakers

1 overhead stirrer Beakers HI920-060 (120 mL), fits HI920-11660 tray - 20 plastic beakers

Temperature Sensor

HI7662-A (included)

HI920-053 (100 mL), fits HIS20-11853 tray - 20 plastic beakers

Stirrers

built-in magnetic stirrer

buttons for manual operation of tray and titration head

overhead propeller stirrer (optional)

Control Panel

manual operation of peristaltic or membrane pumps

Peristaltic Pumps

up to3canbeinstalled

2-line backlit display with status information

installsinslots #1,2, 3

Barcode Reader

compatible with USB barcode readers, used to add sample names

Membrane Pump (for cleaning)

installsinslot #4

Report Storage

up to 40 trays of samples (e.g.: 720 reports for 18-beaker tray)

Ordering
Information

16 sample tray

HI921- x vy :

18 sample tray

no peristaltic pump

one peristaltic pump

two peristaltic pumps

three peristaltic pumps

Choose your
Autosampler X=
configuration:
y=
z:

no membrane pump

R OW N KR ON|R

one membrane pump

Titration solutions and reagents begin on page 4.40; See accessories on page 4.41
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HIS01C

Automatic Titration System

The HIS01C automatic titrator complements
our wide range of products dedicated to
efficientandaccuratelaboratoryanalysis. The
HI901C potentiometric titrator can perform
redox (ORP), complexometric,
precipitation, non-aqueous, argentometric,

acid/base,

and ion selective titrations. This powerful
titrator dispenses the titrant,
the endpoint, and performs all necessary
calculations and graphing automatically. In
addition to titration mode, the HISO1C also
operates as a fully functional pH, mV/ORP,
and ion selective electrode (ISE) meter.

detects

This titrator is supplied with a pack of
standard methods or you can create your
own. Methods (standard or user) can be easily
transferred between titrators via USB flash
drive or PCapplication.

HENNY
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Burettes and Dosing
System

Exchangeable Burette System

With Hanna's Clip-Lock™ burette feature,
it only takes a few seconds to exchange
titrants and reagents, preventing cross-
contamination and saving time.

Multiple Burette Sizes

The HI901C comes standard with a 25 mL
burette but may be equipped with a 5 mL,
10 mL, or 50 mL burette. Each burette is
constructed with a ground glass syringe and
chemically resistant PTFE plunger.

Linear and Dynamic Dosing

Precision Dosing Pump

Our unmatched 40,000 step piston driven
pump is capable of dosing extremely small
and precise volumes of titrant or reagent.

Chemically Resistant Tubing

Aspiration and dispensing tubes are
constructed  of  durable,  chemically
resistant PTFE and feature a light-blocking
polyurethane outer sleeve to protect light
sensitive reagents.



Titration Capabilities

Dynamic Titrant Dosing

The dynamic dosing feature allows for timely
and accurate titration results by relating the
titrant volume dosed to the mV response
from the titration reaction. This provides for
larger doses near the beginning of a titration
and smaller, more precise doses near the
titration endpoint.

Signal Stability Timing

The signal stability feature monitors when
the mV response of the titration reaction
stabilizes before providing the next titrant
dose. This ensures reliable measurement
values throughout the length of a titration.

Equivalence Endpoint Detection

Equivalence endpoint detection is critical in
applications where fixed endpoints are not
specified in standard methods. This endpoint
indicates where the mV response from the
titration is greatest with respect to the
volume of titrant dosed.

Multiple Titration Types

Paired with the right electrode from our
sensor line, our potentiometric titrator
can perform acid/base, redox (ORP),
complexometric, precipitation, non-agueous,
argentometric, and titrations with an ion
selective electrode.

Interface and Display
Detailed Titration Graphs

A real-time titration curve can be displayed
during each titration; this feature is useful
when new methods are tested or when a
procedure requires optimization.

Interactive Color Display

A large, color LCD screen clearly shows the
chosen titration method along with results,
units, titration volume, temperature, and mv
or pH values. The HIS01C also offers multi-
language support.

Simple and Quick Navigation

Virtual key selections present on the
display allow for simple and quick navigation
between screens and menus without getting
lostinanestofinformation.

Data and Storage

Customizable Titration Reports

Each titration report is fully customizable
so users can ensure they are storing and
filing the appropriate data required for their
application and procedures.

Flexible GLP Management

All necessary GLP (Good Laboratory Practice)
information canbe recorded with each sample
including: sample identification, company and
operator name, date, time, electrode ID codes,
and calibration information.

N\

Effortless Data Transfer

Data can easily be transferred to a USB
flash drive or PC with the Hanna HISO0OPC
application software. The USB port allows
for the transfer of titration methods,
titration reports, and software upgrades via
USB flash drive.

Methods of Analysis

Customizable Methods

The HIS01C can store up to 100 user-defined
or standard titration methods. Each method
may be customized and optimized for
performance based on application and user
requirements.

Titration Method Support

Onsiteinstallation, training, and customization
is available from one of our Applications or
Service experts. Hanna offers continued
supportviaphoneorwebinarforany questions
you might have along the way.

Market Specific Methods Packs

Hanna offers titration method packages for
various markets including food, beverage,
dairy, wine, and more. Ask our Sales
Consultants about which methods in our
library are available for your specific needs.

Adaptable Standard Methods

Our technical experts can program and
customize standard methods developed by
such affiliations as ISO, ASTM, AOAC, AQCS,
EPA, and more directly onto your titrator.
Ask our Sales Consultants which standard
methods are possible with our HI901C system.

Connectivity and
Functionality

Multifunctional with Four
Working Modes

The HIS01C functions as a titrator, pH meter,
mV/ORP meter, and ISE meter. Valuable
laboratory bench space is saved, and multiple
analyses can be performed on one sample.

Multiple Connections

The titrator offers device support for two
burrettes and two analog boards, which
allows two electrodes and two stirrers to
be simultaneously connected to one unit
(HI901C2-01 and HIS01C2-02 only).

Multiple Peripherals

Users can print reports directly from the
titrator using a standard parallel printer.
An external monitor and keyboard may be
attached for added versatility, as well as an
analytical balance for automatic sample mass
entry for titrations.

HANNN
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Versatile Data Management

» HISO01C titration system can be easily incorporated
into any existing GLP data management program:
Easily record all necessary GLP information with every sample,
such as sample identification, company and operator name,

date, time, electrode ID codes and calibration information.

Data can be transferred to a PC using Hanna HISOOPC software

The USB port allows for the easy transfer of methods,
reports and software upgrades via USB flash drive

Users can print reports of analyses directly from
the titrator using a standard parallel printer

An external monitor and keyboard can be
attached for added versatility
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Customizable reports Titration reports Titration graphs
Datato be stored in tiration reports is fully Titration or pH/mV/ISE results can be Titration graphs can be viewed on-screen
customizable viewed on-screen or transferred to a USB or saved as images and transferred along

flash drive or PC with titration report

methods interface

pH Laljbrationl

10.01 .

Fully customizable titration Fully configurable balance Up to five-point pH calibration

with automatic buffer
recognition

Relative mV calibration allows Selectable ISEs preprogrammed
foramV offset with molecular weight and ion
charge
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Specifications

HIS01C

Range -2.0t020.0 pH; -2.00 t0 20.00 pH; -2.000 to 20.000 pH
oH Resolution 0.1;0.01,0.001 pH
/?éaczusr‘?cc/yﬁw) +0.001 pH
Range -2000.0t02000.0 mV
mv Resolution 01mv
?@E%ZEC%PF) £01my
Range 14106 t0 9.99-10°
ISE Resolution 1,0.1,0.01
é\@s;g[’%%ﬁﬂ +0.5% monovalent; £1% divalent
Range -20.0t0120.0°C; -4.0 to 248.0°F; 253.2t0393.2K
Temperature Resolution 0.1°C;0.1°F; 0.1K
é\@s;g[’%%PF) +0.1°C; +0.2°F; +0.1K, excluding probe error
Burette Sizes 5,10, 25and 50 mL
Burette Resolution 1/40000
Display Resolution 0.001 mL
Dosing Accuracy +0.1% of full burette volume
Display 5.7" (320 x 240 pixel) backlit color LCD
Languages English, Portuguese, Spanish
Methods load up to 100 methods (standard and user-defined)
Burette Auto-Detection burette size is automatically recognized wheninserted into the pump unit
Programmable Stirrer overhead propeller type, 200-2500 RPM, resolution 100 RPM
Flow Rate user-selectable from 0.1 mL/min to 2 x burette volume/min
Einggast;rzn manual (MTC) or automatic (ATC)
Endpoint Determination equivalence point (1st or 2nd derivative) or fixed pH/mV value
pH Calibration up to five-point calibration, eight standard buffers and five custom buffers
mV Calibration single point offset
Other ISE Calibration up to five-point calibration, seven standard solutions and five user-defined standards

Specifications

Potentiometric
Titrations

acid-base, redox, precipitation, complexometric, non-aqueous, argentometric

Measurement Units

user-specified expression of concentration units to suit specific calculation requirements

Real Time & mV-volume or pH-volume titration curve, 1st derivative curve or 2nd derivative curve
Stored Graphs pH mode, mV mode or ISE mode: pH/mV/concentration versus time

Data Storage up to 100 titration and pH/mV/ISE reports

USB Host (Side) flash drive compatibility for transfers of methods and reports

Peripherals (Rear)

connections for VGA display, PC-keyboard, parallel printer, USB device input, RS232

GLP Conformity

instrumentation data storage and printing capabilities

Operating Environment

10t0 40°C (50 to 104°F), up to 95% RH

Storage Environment

-20t0 70°C(-4 to 158°F), up to 95% RH

100-240 VAC
Power "-01"models, US plug (type A)
"-02"models, European plug (type C)
Dimensions 390x350x380mm (15.3x13.8x14.9in)
Weight approximately 9 kg (20 Ibs.) with one pump, stirrer and sensors

Ordering
Information

HIS01C1-01 and HIS01C1-02: titrator with one analog board, overhead propeller stirrer with stand, 25 mL glass burette, dosing pump drive,
temperature sensor, USB cable, 256 Mb USB flash drive and PC software.

HI901C2-01 and HIS01C2-02: titrator with two analog boards, overhead propeller stirrer with stand, 25 mL glass burette, dosing pump,
temperature sensor, USB cable, 256 Mb USB flash drive and PC software.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.41
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Titration

HIS03

Karl Fischer
Volumetric
Titrator

for Moisture Determination

The HIS03 Karl Fischer Volumetric Titrator is
an automatic titrator that complements our
wide range of products dedicated to efficient
and accurate laboratory analysis. The HIS03
analyzes for water content ranging from
100 ppm to 100%. This powerful titrator
automatically dispenses the titrant, detects
the endpoint, and performs all necessary
calculations and graphing.

Burette and Dosing
System

Precision Dosing Pump

Our unmatched 40,000 step piston driven
pump is capable of delivering as little as 0.125
uL of titrant accurately and precisely.

Anti-Diffusion Dispensing Tip

A specially designed glass dispensing tip
delivers titrant precisely into high turbulence
mixing zones, ensuring a rapid reaction. Its
angular construction helps prevent titrant
from diffusing into the sample solvent.

Chemically Resistant Tubing

and Syringe
Aspiration and dispensing tubes are
constructed  of  durable,  chemically

resistant PTFE and feature a light-blocking
polyurethane outer sleeve to protect light
sensitive reagents.

NN
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Measures 100 ppm to 100% water content

Titration and Solvent
System

Efficient Sample Handling

The HIS03 features a quick-remove sample
port with a replaceable rubber septum
allowingforfastandeasysampleintroduction
to the titration vessel. An integrated
magnetic stirrer ensures homogeneity for an
accurate and speedy reaction.

Chemically Resistant Titration Vessel

The glass and PTFE titration cell and fittings
are designed to withstand the harsh solvents
and reagents involved in Karl Fischer reactions.

Sealed Solvent System

The titration vessel is completely sealed to
minimize exposure to ambient humidity, keep
the systemdry, and reduce titrant consumption
while saving time between titrations. Solvent
may be exchanged in a matter of seconds
without opening the titration vessel.

Visually Recognizable Desiccant

A rechargeable, color-indicating, silica gel
desiccant prevents the ingress of ambient
humidity into the sealed system while
maintaining full titrator functionality. The
desiccantcolorchangeallowsausertorecognize
when it's adsorption capacity has depleted and

isready for replacement or recharging.
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Titrator Capabilities

Dynamic Titrant Dosing

The dynamic dosing feature allows for timely
and accurate titration results by relating the
titrant volume dosed to the mV response
from the titration reaction. This provides for
larger doses near the beginning of a titration
and smaller, more precise doses near the
titration endpoint.

Drift Rate Compensation

The HIS03 automatically adjusts the
titration calculation to account for the
effects of any ambient humidity entering the
titration cell. This provides a more accurate
result by correcting for water not presentin
the actual sample.

Titration Results Averaging

Successive results from a titration method
may be averaged with recording of the
standard deviation.

Titrant Recordkeeping

The HI903's titrant database can store
information for up to 20 titrants. The
database may be programmed to remind
a user when to standardize their titrant,
reducing errorin analysis.

Selectable Endpoint Criteria

TheHIS03employsadualplatinumpinelectrode
for bivoltammetric endpoint determination.
Users may choose termination criteria based on
mV stability times or drift rates.

Multistage Cell Preparation

A pre-titration stage eliminates residual
water present in the solvent and the cell,
providing a reliable baseline start to analysis.
Standby mode then keeps the solvent dry
between titrations and when the titrator is
notinuse.

Interface and Display

Detailed Titration Graphs

A real-time titration curve can be displayed
during each titration; this feature is useful
when new methods are tested or when a
procedure requires optimization.

Interactive Color Display

A large, color LCD screen clearly shows the
chosen titration method along with results,
units, dosing size, titration volume, drift rate,
and mV value.

Simple & Quick Navigation

Virtual key selections present on the
display allow for simple and quick navigation
between screens and menus without getting
lostin anest of information.

Data and Storage

Customizable Titration Reports

Each titration report is fully customizable
so users can ensure they are storing and
filing the appropriate data required for their
application and procedures.

Flexible GLP Management

All necessary GLP (Good Laboratory Practice)
informationcanberecordedwitheachsample
including: sample identification, company
and operator name, date, time, electrode ID
codes, and calibration information.

Effortless Data Transfer

Data can easily be transferred to a USB
flash drive or PC with the Hanna HISOOPC
application software. The USB port allows
for the transfer of titration methods,
titration reports, and software upgrades via
USB flash drive.

Methods of Analysis

Customizable Methods

The HIS03 can store up to 100 user-defined
or standard titration methods. Each method
may be customized and optimized for
performance based on application and user
requirements.

Titration Method Support

Onsite installation, training, and
customization is available from one of our
Applications or Service experts. Hanna offers
continued support via phone or webinar for
any questions you might have along the way.

Adaptable Standard Methods

Our technical experts can program and
customize standard methods developed by
such affiliations as ISO, ASTM, AOAC, AOCS,
EPA, and more directly onto your titrator.
Ask our Sales Consultants which standard
methods are possible with our HIS03 Karl
Fischer system.

Connectivity and
Functionality

Configurable Balance Interface

Sample size may be automatically entered
from any laboratory analytical balance with
aRS232 serial output saving time and labor.

Multiple Peripherals

Users can print reports directly from the
titrator using a standard parallel printer.
An external monitor and keyboard may be
attached for added versatility, as well as an
analytical balance for automatic sample mass
entry for titrations.

HANNN
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Titration

Versatile Data Management

» HIS0O0 Series titration systems can be easily incorporated into any

existing GLP data management program.

» Datacan be transferred to a PCusing Hanna HISOOPC software

» The USBportallows for the easy transfer of methods,

reports and software upgrades via a USB flash drive

Easily record all necessary GLP information with every sample, « Users can print reports of analyses directly from

such as sample identification, company and operator name,

date, time, electrode ID codes and calibration information

Customizable reports

Titration reports are fully customizable

treticr et

Methods

The HI903 comes with a standard method
pack

Titrant database

The HIS03 stores standardization
information for up to 20 titrants and
displays a reminder when standardization
isdue

B
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the titrator using a standard parallel printer

» Anexternal monitor and keyboard can be
attached for added versatility

Titration reports

Titration results can be viewed on-screen
or transferred to a USB storage device

Standby

The HI903 keeps the solvent dry between
samples and corrects for water entering
the cell (drift rate)

Fully configurable balance
interface

Enter sample size automatically from any
laboratory analytical balance with RS232
serial output

beaph of Liteation Latal

Titration graphs

Titration graphs can be viewed on-screen
or saved as images and transferred along
with titration report

Sansle Hnalysis Hes, ] L0
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Results

Titration results are displayed with links
to average results or a user-customized
report

Fully customizable titration
methods

Customize methods for any application



Specifications HIS03
Range 100 ppm to 100%
Resolution 1ppmto0.0001%
Titration
Result Units %, ppm, mg/g, ug/g, mg, ug, mg/mL, ug/mL, mg/pc, pg/pc
Sample Type liquid or solid
Pre-Titration Conditioning ~ automatic

Determination

Background Drift Correction

automatic or user-selectable value

Endpoint Criteria

fixed mV persistence, relative drift stop or absolute drift stop

Dosing

dynamic with optional pre-dispensing rate

Result Statistic

mean, standard deviation

Dosing Pump Resolution

1/40000 of the burette volume (0.125 pL per dose)
with 5 mL burette

Dosing Pump Accuracy

+0.1% of full burette volume

Clip Lock™ Syringe 5mL precision ground glass with PTFE plunger
Exchangeable Valve motor-driven 3-way, PTFE liquid contact material
Burette System Tubing PTFE with light block and thermal jacketing
Dispensing Tip glass, fixed position, anti-diffusing
Titration Vessel conical with operation volume between 50-150 mL
SolventHandling System sealed system, integrated diaphragm air pump
Type HI76320 dual platinum pin, polarization electrode
Connection BNC
Electrode Polarization Current 1,2,5,10,15,20,300r 40 pA
Voltage Range 2mVto1000mV
Voltage Resolution 01lmVv
Accuracy (@25°C/77°F) +0.1%
Type magnetic, optically requlated, digital stirrer
Stirrer Speed 200-2000 rpm
Resolution 100 rpm
pC easily view, transfer, print or delete methods and reports
via HISOOPC application
USB Flash Drive easily upgrade software or transfer methods and reports

Peripheral Devices

between devices usinga USB drive

Laboratory Analytical
Balance

RS232 to connect any laboratory balance

Printer printdirectly from the HI903 to a printer via parallel port
. instrument status and titrations can be viewed on a larger
Monitor . . .
screen using any VGA-compatible external monitor
Keyboard alphanumeric text can be entered using an optional

PS/2 keyboard

Additional
Specifications

Graphic Display

5.7" (320 x 240 pixel) color LCD

Titration Methods

up to 100 (standard and user) methods

Data Storage

up to 100 complete titration reports and drift rate
reports can be stored

GLP Conformity

Good Laboratory Practice and instrument data storage
and printing

Languages

English, Portuguese, Spanish, and French

Enclosure Material

ABS plasticand steel

Keypad polycarbonate
100-240 VAC
Power "-01"models, US plug (type A)

"-02"models, European plug (type C)

Operating Environment

10to 40°C, up to 95% RH

Storage Environment

-20t070°C, up to 95% RH

Dimensions

390 x350x380mm (15.3x13.8x14.9")

Weight

approximately 10kg (22 Ibs.)

Ordering
Information

H1903-01 and HI903-02 are supplied with HI76320 dual platinum pin electrode, dosing
pump, 5 mL burette assembly with tubing, air pump assembly with tubing, beaker and
bottle top assemblies and all fittings, desiccant cartridges (4) with indicating desiccant,
stir bar, waste bottle, calibration key, USB cable, power cable, HIS0OPC application,
USB flash drive, quality certificate, ISO 8655 burette compliance report and instruction

manual binder.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.42

Specifications
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HI76320

dual platinum pin

sensor Type polarization electrode
Voltage Range 2mV to 1000 mV
Voltage Resolution 01lmv

Accuracy o

(@25°C/77°F) £01%

Polarization Current

1,2,5,10,15,20,300r 40 pA

Sensor Connection

BNC
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HIS04

Karl Fischer
Coulometric
Titrator

The HI904 Karl Fischer (KF) Coulometric
Titrator is an automatic titrator that
complements our wide range of products
dedicated to efficient and accurate
laboratory analysis. The HIS04 analyzes for
water contentranging from 1 ppm to 5%. This
powerful titrator effectively monitors the KF
reaction, detects the endpoint, and performs
all necessary calculations and graphing.

Coulometric Reagent
System

Precision lodine Generation

Hanna's dosing algorithm allows for an
extremely small amount of iodine necessary
for the Karl Fischer reaction to be generated
electrolytically using a pulsed current up
to 400 mA delivering titrant accurately
and precisely.

Titration and Solvent
System

Chemically Resistant Titration
Vessel and Tubing

The glass titration cell and PTFE tubing is
designed towithstand the harsh solventsand
reagents involved in Karl Fischer reactions.

Sealed Solvent System

Ground glass joints completely seal the
glass titration cell minimizing exposure to
ambient humidity, keeping the system dry,
and reducing reagent consumption while
saving time between titrations. Solvent may
be exchanged in a matter of seconds with a
quick fitting adjustment.

Molecular Sieve Desiccant

High efficiency molecular sieve desiccant
helps maintain low and stable drift rates
within the titration cell while preventing the
ingress of ambient humidity into the sealed
solvent system.

NN
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Measures 1 ppm to 5% water content

Built-in stirrer

Automatic, integrated magnetic stirrer
adjustable from 200-2000 RPM with optical
feedback for automatic speed control.

Titrator Capabilities

Dynamic Titrant Dosing

The titration speed feature allows for timely
and accurate titration results by relating
the amount of iodine generated to the mV
response from the Karl Fischer reaction.

Drift Rate Compensation

The HI904 automatically adjusts the titration
calculation to account for the effects of any
ambient humidity entering the titration
cell. This provides a more accurate result by
correcting for water not present in the actual
sample.

Titration Results Averaging

Successive results from a titration method
may be averaged with recording of the
standard deviation.



Selectable Endpoint Criteria

The HI904 employs a dual platinum pin
electrode for bivoltammetric endpoint
determination.Usersmay choose termination
criteria based on mV stability times or
driftrates.

Multistage Cell Preparation

A pre-titration stage eliminates residual
water present in the solvent and the cell,
providing a reliable baseline start to analysis.
Standby mode then keeps the solvent dry
between titrations and when the titrator is
notinuse.

Interface & Display

Detailed Titration Graphs

A real-time titration curve can be displayed
during each titration; this feature is useful
when new methods are tested or when a
procedure requires optimization.

Interactive Color Display

A large, color LCD screen clearly shows the
chosen titration method along with results,
units, drift rate, and mV value.

Simple and Quick Navigation

Virtual key selections present on the
display allow for simple and quick navigation
between screens and menus without getting
lostin anest of information.

Data & Storage

Customizable Titration Reports

Each titration report is fully customizable
S0 users can ensure they are storing and
filing the appropriate data required for their
application and procedures.

Flexible GLP Management

All necessary GLP (Good Laboratory Practice)
informationcanberecordedwitheachsample
including: sample identification, company
and operator name, date, time, electrode ID
codes, and calibration information.

Effortless Data Transfer

Data can easily be transferred to a USB
flash drive or PC with the Hanna HISOOPC
application software. The USB port allows
for the transfer of titration methods,
titration reports, and software upgrades via
USB flash drive.

Methods of Analysis

Customizable Methods

The HIS04 can store up to 100 user-defined
or standard titration methods. Each method
may be customized and optimized for
performance based on application and user
requirements.

Titration Method Support

Onsite installation, training, and
customization is available from one of our
Applications or Service experts. Hanna offers
continued support via phone or webinar for
any questions you might have along the way.

Adaptable Standard Methods

Our technical experts can program and
customize standard methods developed by
such affiliations as ISO, ASTM, AOAC, AQCS,
EPA, and more directly onto your titrator.
Ask our Sales Consultants which standard
methods are possible with our HIS04 Karl
Fischer system.

Connectivity and
Functionality

Configurable Balance Interface

Sample size may be automatically entered
from any laboratory analytical balance with
aRS232 serial output saving time and labor.

Multiple Peripherals

Users can print reports directly from the
titrator using a standard parallel printer.
An external monitor and keyboard may be
attached for added versatility, as well as an
analytical balance for automatic sample mass
entry for titrations.

-1-—'4'1
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» Fritted (Diaphragm) Generator
- Anode/anolyte and cathode/catholyte
‘ separated by glass diaphragm
Prevents anode-generated iodine from
[ being reduced to iodide at the cathode
An - Ideal for extremely low water content, <
= high accuracy demand, nitrogenous T 8

compounds and easily reduced samples

-
et

3

V- ey

* Fritless (No Diaphragm) Generator
- Usesone easy-to-replace
Karl Fischer reagent
Lower and more stable driftrates
Easier cleaning of generator cell

HANNN
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Versatile Data Management » Data can be transferred to a PCusing Hanna HISOOPC software

« HI900 Series titration systems can be easily incorporated * TheUSBportallows for the easy transfer of methods,
into any existing GLP data management program: reports and software upgrades via a USB flash drive
Easily record all necessary GLP information with every sample, - Users can print reports of analyses directly from

such as sample identification, company and operator name, the titrator using a standard parallel printer

date, time, electrode ID codes and calibration information

* Anexternal monitor and keyboard can be
attached for added versatility

c
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Customizable general options Titration reports Titration graphs
Titration general options canbe configured Titration results can be viewed on-screen Titration graphs can be viewed on-screen
to userrequirements or transferred to a USB storage device or saved as images and transferred along

with titration report
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Sample analysis Standby Results

Interface displays real-time monitoring of The HIS04 keeps the solvent dry between Titrationresults are displayed with options

water content and results samples and monitors the drift rate to average results or a user-customized
report

Hdd Same ] el

Sample addition Fully configurable balance Fully customizable titration

The HI904 recommends a sample size interface methods

based on expected results Enter sample weight automatically from Customize methods for any application

any laboratory analytical balance with
RS232 serial output

B
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Specifications HIS04
Range 1ppmto5%
Resolution 0.1ppm to 0.0001%
o Result Units %, ppm, ppt, mg/g, pg/g, mg, ug, mg/mL, pg/mL, mg Br/100g, g Br/100g, mg Br, g Br
Titration Sample Type liquid or solid (external dissolution / extraction)

Titration Vessel

operating volume between 100 - 200 mL

Reagent Handling System

sealed system with integrated diaphragm air pump and beaker adapter

Configuration

diaphragm or diaphragm-less

Generator Electrode Current Control automatic or fixed (400 mA) :I.
Electrode Type Detection automatic :ll.
Pre Titration Conditioning automatic P—_JI-_

o

=

Determination

Background Drift
Correction

automatic or user-selectable value

Endpoint Criteria

fixed mV persistence, relative drift stop, or absolute drift stop

Dosing

dynamic

Result Statistic

mean, standard deviation

Type / Connection

dual platinum pin, polarization electrode / BNC connector

Polarization Current 1,2,5, 0or10pA
Voltage Range 2mVto1100 mV
Detector Electrode
Voltage Resolution 01mv
Accuracy
+0.19
(@25°C/77°F) +0.1%
PC easily view, transfer, print or delete methods and reports via HISO0 PC application
USB Flash Drive easily upgrade software or transfer methods and reports between devices using a USB drive

Peripheral Devices

Laboratory Analytical
Balance

RS232 toconnect alaboratory analytical balance

Printer printdirectly from the HI904 to a parallel port printer
Monitor instrument status and titrations can be viewed on a larger screen using any VGA compatible external monitor
Keyboard alphanumeric text can be entered using an optional PS/2 keyboard

Additional
Specifications

Graphic Display

5.7" (320 x 240 pixel) color LCD

Titration Methods

up to 100 (standard and user methods)

Data Storage

up to 100 (titration and drift rate reports)

GLP Conformity

Good Laboratory Practice and instrument data storage and printing

Languages

English, Portuguese, Spanish, and French

Enclosure Material

ABS plastic and steel

Keypad polycarbonate
100-240 VAC
Power "-01"models, US plug (type A)

"-02"models, European plug (type C)

Operating Environment

10 - 40°C, up to 95% RH

Storage Environment

-20t070°C, up to 95% RH

Dimensions / Weight

390 x 350 x 380 mm (15.3x13.8 x14.9"); approximately 10 kg (22 Ibs.)

Ordering
Information

HI904D-01 and HIS04D-02 are supplied with diaphragm, HI904-01 and HI904-02 are supplied without diaphragm

All Models Include: dual platinum pin electrode, air pump assembly, titration vessel assembly (glass vessel, accessory port stopper, sample port
cap and septum, stir bar, desiccant, desiccant cartridge, fittings), vessel support with adapter, pump locking screw with plastic head, reagent
bottle assembly ( bottle cap, desiccant, desiccant cartridge, fittings, tubing (silicone and PTFE)), water bottle assembly (waste bottle, bottle cap,
desiccant, desiccant cartridge, fittings, tubing (silicone and PTFE)), calibration key, reagent exchange adapter, accessory holder assembly, joint
grease, Karl Fischer generator electrode (removable generator electrode cable), USB cable, USB storage device, HIS00 PC application software,
power adapter, quality certificate and instruction manual binder.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.42
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Titration

HIB4530

Total Titratable
Acidity Titrator and
pH Meter

for Water Analysis

 Piston driven pump with dynamic dosing
For highly accurate, repeatable results

» Two endpoints and two ranges

* CALCheck™
Alerts users to potential problems
during calibration such as contaminated
buffers oradirty/broken pH electrode

» Log-on-demand
Log data up to 400 samples (200
for titration; 200 for pH/mV)

» Graphic mode/exportable data
- Displaysin-depth data on titration,
which can then be stored and
exported to eithera USB drive or
PCusing the USB connection

» Automatic stirrer speed control
Maintains stirrer speed at
approximately 600 rpm regardless
of viscosity of solution

* (QLPfeatures
Date, time, offset, slope
and buffers used

» Easy-to-useinterface
User intuitive design with large keys
and easy to navigate screens

* HELP features
Dedicated HELP key for
content sensitive help

e pH/mV meter
Doubles as a benchtop pH meter

An Easy-to-Use, Fast and
Affordable All-in-one Solution

The HI84530 is an easy to use, fast and
affordable mini automatic titrator with a pH
meter designed for the rapid and accurate
analysis of Total Titratable and Strong Acidity
in water. This new generation of mini automatic
titrator improves upon the titrant delivery
system and measuring ranges for increased
accuracy compared to previous models. This
meter reflects Hanna's years of experience as a
manufacturer of analyticalinstruments.

The HIB4530 incorporates a precise piston
dosing system, which allows for a highly
accurate determination of the amount of
titrant used. It is also capable of dynamic
dosing, making testing both faster and more

NN
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accurate. Pump calibrations are performed
with the provided Hanna standard and help
assure the accuracy of the measurement.

An intuitive interface makes the instrument
simple to use and the dedicated HELP key
guides the user through set-up, calibration
status, and troubleshooting.

This mini titrator includes a pre-programmed
analysis method based on the Standard
Methods of Water and Wastewater
Determination. It uses a powerful algorithm
which analyzes the shape of the electrode
response in order to determine when the
titration reaction has reached completion.

This mini titrator is also designed to be used
as a benchtop pH/mV meter. The CAL Check
function not only ensures an accurate pH

reading when the HI84530 is used as a pH
meter but also an accurate titration since the
endpoint is determined by a set pH value.

Total Titratable Acidity

Water acidity is an important parameter
to monitor as it can affect the corrosive
capacity of a water, chemical reaction rates
and biological processes. Acidity can also be
used to monitor pollution in wastewater and
drinking water.

Total titratable acidity is a measure of all
of the acid compounds present in a sample.
Many factors can contribute to the acidity
of water in a sample, including strong acids
(hydrochloric, sulfuric, nitric, etc.), weak acids
(organic acids) and other acidic components
(aluminum, iron, etc.).



On-screen Features

11 '1_5'32'- pH meter

Wit 9.34 "

268°C
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Titr-ator

Easy and clear measurement

The HI84530 is a single parameter titrator
designed to measure total acidity in a
few easy steps. The HI84530 displays
the results directly on the screen in user-
selectable units.

Specifications

pH meter with electrode
condition on display

The HIB4530 also functions as a pH meter.
The HIB4530 also displays the electrode
condition on the LCD using Hanna's
exclusive electrode diagnostics.

Titration curve displayed on
screen

The HIB4530 offers real time graphing of
the titration curve on the LCD.

HI84530

Range (as CaCO3)

Low Range: 15.0 to 400.0 mg/L; 0.3 to 8.0 meq/L
High Range: 300 to 4000 mg/L; 6.0 to 80.0 meg/L

Resolution

LowRange: 0.1 mg/L/0.1 meg/L
High Range: 1 mg/L /0.1 meg/L

Titrator Accuracy (@25°C/77°F)

Low Range: £0.5mg/L or 3% of reading, whichever is greater
High Range: £15 mg/L or 3% of reading, whichever is greater

Titration Method

acid-base titration, total acidity / strong acidity

Titration Principle

fixed endpoint titration : 8.30 pH (phenolphthalein ) or 3.7 pH (Methyl Orange)

Pump Speed 10 mL/min
Stirring Speed 600rpm
Range -2.0t016.0pH/-2.00t016.00 pH
Resolution 0.1pH/0.01pH
pH Meter Accuracy (@25°C/77°F) +0.01 pH
Calibration one, two or three-point calibration; four available buffers (pH 4.01, 7.01, 8.30, 10.01)
Temperatur.e manual or automatic from-20t0 120 °C(-4 to 248 °F)
Compensation
Range -2000.0t02000.0 mV
mV Meter Resolution 01mv
Accuracy (@25°C/77°F) +1.0mV
Range -20.0t0120.0°C; -4.0 t0 248.0°F; 253.2t0393.2K
Temperature Resolution 0.1°C;0.1°F; 0.1K
Accuracy (@25°C/77°F) +0.4°C; £0.8°F; £0.4K
Logging up to 400 samples (200 pH/mV, 200 titration)
pH Electrode HI1131B glass body pH electrode with BNC connector and 1 m (3.3") cable (included)
Temperature Probe HI7662-T stainless steel temperature probe with 1 m (3.3') cable (included)
Additional Connectivity (1) Type-BUSB for PCinterface, (1) Type-A USB for storage
Specifications Environment 0t050°C (32 to 122 °F); max 95% RH non-condensing
Power Supply 12 VDC power adapter
Dimensions 235x200x150mm (9.2x79x5.9")
Weight 19kg(67.00z)

Ordering
Information

HI84530-01 (115V) and HIB4530-02 (230V) are supplied with HI1131B pH electrode, HI7662-T temperature probe, HI7082 electrode
fill solution, HIB4530-70 reagent kit for water analysis, 100 mL beakers (2), dosing pump valve, 5 mL syringe, 1 mL plastic pipette, tube set
(aspiration tube with titrant bottle cap and dispensing tube with tip), stir bar, power adapter, instruction manual and quality certificate.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.43
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HIB4531

Titratable Alkalinity
Titrator and pH Meter

for Water Analysis

 Piston driven pump with dynamic dosing
For highly accurate, repeatable results

* CALCheck™
Alerts users to potential problems
during calibration such as contaminated
buffers or dirty/broken pH electrodes

* Log-on-demand
Log data up to 400 samples (200
for titration; 200 for pH/mV)

» Craphic mode/exportable data
- Displaysin-depth data on titration,
which can then be stored and
exported to eithera USB drive or
PCusing the USB connection

» Automatic stirrer speed control
Maintains stirrer speed at
approximately 600 rpm regardless
of viscosity of solution

* GLPfeatures
Date, time, offset, slope
and buffers used

» Easy-to-useinterface
User intuitive design with large keys
and easy to navigate screens

* HELP features
Dedicated HELP key for
content sensitive help

e pH/mV meter
Doubles as a benchtop pH meter

An Easy-to-Use, Fast and
Affordable All-in-one Solution

The HI84531 is a dedicated mini titrator and
pH meter designed for low to high levels
of alkalinity. It performs a potentiometric
titration with a pH electrode to determine total
titratable alkalinity or strong alkalinity in water.
Atitrantisslowly added tothe sample while the
pH and temperature are carefully monitored.
The software analyzes the resulting titration
curve and calculates the volume of titrant
required to reach the endpoint. The user can
choose eitherto measure strong alkalinity with
a8.30 pH endpoint (known as phenolphthalein
alkalinity) or total alkalinity with a 4.50 pH
endpoint (known as bromcresol green-methyl
red alkalinity).
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The dispensed titrant volume is used to
automatically calculate the alkalinity, which
can be displayed in mg/L or meq/L as CaCOs.

This mini titrator is also designed to be used
as a benchtop pH/mV meter. The CAL Check
function not only ensures an accurate pH
reading when the HIB4531 is used as a pH
meter but also an accurate titration since the
endpointis determined by a set pH value.

Total Alkalinity

Total titratable alkalinity is a measure of
primarily three types of alkalinities present
in a water sample: hydroxide, carbonate
and bicarbonate. Alkalinity in water can be
the result of contributions from common

chemicals, including carbonate, bicarbonate,
hydroxide, phosphates, borate and organic
acid salts.

The alkalinity of a water sample indicates
its ability to resist pH change. The amount
of alkalinity in water is mostly due to the
bicarbonate/carbonate present. A low
alkalinity level indicates that the water is
susceptible to pH changes, while a high
alkalinity levelindicates that the water will be
able to resist pH changes. Alkalinity can also
be used to determine the corrosive capacity
of water and can provide an estimation of
water hardness.



On-screen Features
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Easy and clear measurement Electrode condition on display Titration Curve Displayed On
These titrators are designed to measurein These titrators feature a pH meter which Screen
a.few easy steps. Theresults are displayed also displays the electrode condition on The HIB4531 offers real time graphing of
directly on the screen. the LCD. the titration curve on the LCD. :l
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Specifications HI84531
e QL o oL e
Titrator Accuracy (@25°C/77°F) h?g\;]iaa:\ggii:_rllg rgn/gll_/oLro?;?U;])forfefedaigi%; \r/]vif]ihcivee\/rei?igsr;’a;aetrer
Titration Method acid-base titration (strong alkalinity /total alkalinity)
Titration Principle endpoint titration: 8.30 pH (phenolphthalein) / 4.50 pH (bromcresol green-methyl red)
Pump Volume 10 mL/min
Stirring Speed 600rpm
Range -2.0t016.0pH/-2.00t016.00 pH
Resolution 0.1pH/0.01pH
pH Accuracy (@25°C/77°F) +0.01pH
Calibration one, two or three-point calibration; four available buffers (4.01, 7.01, 8.30, 10.01)
Temperature Compensation manual or automatic
Range -2000.0t02000.0 mV
mV Resolution 01mVv
Accuracy (@25°C/77°F) +1.0mV
Range -20.0t0120.0°C; -4.0 to 248.0°F; 253.2t0 393.2K
Temperature Resolution 0.1°C;0.1°F; 0.1K
Accuracy +0.4°C; £0.8°F; £0.4K
Logging up to 400 samples (200 pH/mV, 200 titration)
pH Electrode HI1131B glass body pH electrode with BNC connectorand 1 m (3.3') cable (included)
Temperature Probe HI7662-T stainless steel temperature probe with 1 m (3.3") cable (included)
Additional Connectivity (1) Type-B USB for PCinterface, (1) Type-A USB for storage
Specifications Environment 01050 °C (32 to 122 °F); max 95% RH non-condensing
Power Supply 12 VDC adapter
Dimensions 235x200x150mm (9.2x7.9x5.9")
Weight 1.9kg (67.0 0z.)
HI184531-01 (115V) and HIB4531-02 (230V) are supplied with HI1131B pH electrode, HI7662-T temperature probe,HI7082 electrode fill
Ordering solution, HIB4531-70 reagent kit for water analysis, 100 mL beakers (2), dosing pump valve, 5 mL syringe, 2000 pL automatic pipette (1)
Information with plastic tips (2), 20 mL beakers (2), tube set (aspiration tube with titrant bottle cap and dispensing tube with tip), stir bar, power adapter,
instruction manual and quality certificate.

HANNN

Titration solutions and reagents begin on page 4.40; See accessories on page 4.43 www.hannainst.com | HHHHWHHHHinsrrumenrs




Titration

HIB4529

Titratable Acidity
Mini Titrator and pH
Meter

forthe Dairy Industry

 Piston-driven pump with dynamic dosing
For highly accurate, repeatable results

» CAL Check™
Alerts users to potential problems
during calibration such as contaminated
buffers or dirty electrodes

* Log-on-demand
Logdata up to 400 samples (200
for titration; 200 for pH/mV)

» Graphic mode/exportable data
- Displays in-depth data on titration,
which can then be stored and
exported to eithera USB drive or
PCusing the USB connection

» Automatic stirrer speed control
Maintains stirrer speed regardless
of viscosity of solution

» GLPfeatures
Date, time, offset, slope and buffers used

» Application-specific FC260B
half-cell pH electrode
This electrode is designed to measure
all types of dairy related products

» HI5315double junction half-
cellreference electrode
Features a plunger design to clear
any clogging of the outer junction

» Help features
Dedicated HELP key for
content sensitive help

* pH/mV meter
Doubles as a benchtop pH meter

An Easy-to-Use, Fast and
Affordable All-in-one Solution

The HIB4529 is an easy-to-use, fast and
affordable mini automatic titrator and pH
meter designed for testing acidity levels
in dairy products. This new generation
of mini automatic titrator improves upon
the titrant delivery system and measuring
ranges for increased accuracy compared to
previous models. This meter reflects Hanna's
years of experience as a manufacturer
of analytical instruments.

This mini titrator includes a pre-programmed
analysis method designed for acidity
measurements for dairy analysis. It uses
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a powerful algorithm which analyzes the
electrode response in order to determine
when the titration reaction has reached
completion. By simply pressing the START
key, the HI84529 automatically performs a
pH endpoint titration and displays results
immediately in a choice of units.

Acidity Measurement and
its Significance in the Dairy
Industry

There are two fundamentally different
measurements of dairy products: titratable
acidity and pH. pH is a measurement of
hydrogen ion concentration while titratable

acidity is the neutralizing capacity of a dairy
product with NaOH.

An increase in acidity can be caused by
bacteria formation. Monitoring acidity
is @ way of determining the quality and
freshness of dairy products. Acidity is
determined by a pH endpoint titration using
sodium hydroxide (NaOH), and is defined
as the consumption necessary to shift the
pH value from 6.6 (corresponding to fresh
milk) to a pre-determined pH value. While
pH 7.0 is the actual point of neutralization,
phenolphthalein is commonly employed as
a color indicator to determine the endpoint
of reaction; with phenolphthalein, a color
change occurs at pH 8.3. Titratable acidity



is expressed in a variety of units based on the one which reflects the
titration method and strength of NaOH used during titration.

Titratable acidity canbe expressedin several units. Each of these units
corresponds to a specific procedure used to titrate dairy products.

% Lactic Acid (% l.a.): is determined by titrating a 20 mL or 20 g
sample diluted with twice its volume of deionized or distilled water
with 0.1 M sodium hydroxide to a phenolphthalein endpoint.

Degree Soxhlet Henkel (°SH): is determined by titrating a 50 mL
sample with 0.1 M sodium hydroxide to a phenolphthalein endpoint.

Degree Dornic (°D): is determined by titrating a 100 mL sample with N/9
sodium hydroxide to a phenolphthalein endpoint.

Degree Thorner: is determined by titrating a 10 mL sample diluted
with twice its volume of deionized or distilled water with 0.1 M sodium
hydroxide to a phenolphthalein endpoint.

Eliminate Subjectivity and Increase Efficiency

The HIB4529 Mini Titrator eliminates the subjective endpoint color
change detection determined by the human eye, and instead employs
the sensitivity and accuracy of a pH sensor. The titration method is
a potentiometric endpoint determination using a pre-determined
pHvalue.

The titratable acidity values will vary depending on the method used.
Select Low 50 to titrate a non diluted sample, or select low 20/High 20
to titrate 20 mL or 20 g samples that are diluted with twice its volume
or deionized or distilled water. The HIB4529 uses methods based on
AOAC International and Standard Methods for the Examination of
Dairy Products. Both of these methods report titratable acidity as %
lacticacid, arough conversion factor canbe used to convert the results
to the other available units.

The HIB4529 can be customized to meet the needs of any dairy

From: To: Divide By:
%l.a. °SH 0.0225 analysis lab. Samples can be titrated by weight or volume, diluted or
%l.a. °D 0.0100 non-diluted (low range only) and titrated to a fixed pH endpoint that
%la. °Th 0.0050 can be adjusted by the user.
Specifications HI184529
Range Low Range: %l.a.:0.01t00.20; °SH: 0.4t08.9;°D:1.0t0 20.0; °Th: 1.1 t0 22.2
9 High Range: %l.a.:0.1t0 2.0; °SH: 4.4 t088.9; °D: 10 to 200; °Th: 11.1 to 222.2
Resolution Low Range: %l.a.:0.01;°SH: 0.1,°D:0.1; °Th: 0.1
High Range: %l.a.:0.1;°SH: 0.1, °D: 1; °Th: 0.1
o o Low Range: = 0.01 %l.a.
Accuracy (@25°C/77°F) High Range: + 0.1 %l.a.
Titrator Method acid-base titration
Sample Size (LR 20) 20mLor20g
Sample Size (LR 50) 50mLor50g
Sample Size (HR 20) 20mLor20g
Principle endpoint titration, adjustable (pH 8.0 - 8.7 in 0.1 increments)
Pump Speed 10 mL/min
Stirring Speed 800 (Low Range) /1000 (High Range)
Range -2.0t016.0 pH/-2.00t016.00 pH
Resolution 0.1pH/0.01pH
Accuracy (@25°C/77°F +0.01 pH
pH Meter uracy (@ ) P
Calibration one, two or three-point calibration; four available buffers (pH 4.01, 6.00, 8.30, 10.01)
Temperature .
. manual or automatic
Compensation
Range -2000.0t02000.0 mV
mV Meter Resolution 01lmv
Accuracy +1.0mV
Range -20.0t0120.0°C; -4.0 t0 248.0°F; 253.2t0393.2K
Temperature Resolution 0.1°C; 0.1°F; 0.1K
Accuracy +0.4°C; £0.8°F; £0.4 K
Logging Data up to 400 samples (200 pH/mV, 200 titration)
Electrodes FC260B pH electrode with 1 m(3.3") cable (included),
HI5315 reference probe with 1 m (3.3") cable (included)
Temperature Probe HI7662-T stainless steel temperature probe with 1 m (3.3') cable (included)
Additional L ;
Specifications Connectivity (1) Type-BUSB for PCinterface, (1) Type-A USB for storage
Environment 01t050°C(32 to 122°F); RH max 95% non-condensing
Power Supply 12 VDC power adapter (included)
Dimensions 235x200x150mm (9.2x79x5.9")
Weight 19kg(67.00z)
HI184529-01 (115V) and HIB4529-02 (230V) are supplied with HI84529-70 Reagent Kit for titratable acidity in dairy products, FC260B pH
Ordering electrode, HI5315 reference electrode, HI7662-M temperature probe, HI7072 fill solution (30 mL), HI700640 cleaning solution for milk deposits
Information (2x20mL), capillary dropper pipette, 100 mL beakers (2), dosing pump valve, 5 mL syringe, 1 mL plastic pipette, tube set (aspiration tube with
titrant bottle cap and dispensing tube with tip), stir bar, power adapter, instruction manual and quality certificate.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.44
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Titration

HIB4532

Titratable Acidity
Mini Titrator and
pH Meter

for Fruit Juice

 Piston-driven pump with dynamic dosing
For highly accurate, repeatable results

* CALCheck™
Alerts users to potential problems
during calibration such as contaminated
buffers or dirty/broken electrodes

» Log-on-demand
Log data upto 400 samples
(200 for titration; 200 for pH/mV)

» (Graphic mode/exportable data
Displays in-depth data on titration,
which can then be stored and
exported to eithera USB drive or
PCusing the USB connection

» Automatic stirrer speed control
Maintains stirrer speed at 600 RPM
regardless of viscosity of solution

* GLPfeatures
Date, time, offset, slope and buffers used

» Easy-to-useinterface
Intuitive design with large keys
and easy to navigate screens

» Help features
Dedicated HELP key for
content sensitive help

e pH/mV meter
Doubles as a benchtop pH meter

An Easy-to-Use, Fast and
Affordable All-in-one Solution

The HIB4532 digital automatic mini titrator
and pH meter is designed for measuring
the concentration of titratable hydrogen
jons contained in fruit juice samples by
neutralization with a strong base solution to
afixed pHendpointasaccording to the Official
Methods of Analysis of AOAC International.
This new generation of mini automatic
titrator improves upon the titrant delivery
system and measuring ranges for increased
accuracy compared to previous models. This
meter reflects Hanna's years of experience
as a manufacturer of analytical instruments.

A clear and intuitive user interface allows
users to easily navigate the HIB4532's menus
and functions. The HELP key located on the
keypad aids in on-screen set-up, status and
troubleshooting.

NN

instruments www.hannainst.com

|
|

AL FIRLIT RACE TOYRLATAIN § dctitt

e

ERERLN

The HIB4532 incorporates a precise piston
dosing system, which allows for a highly
accurate determination of the amount
of titrant used. It is capable of dynamic
dosing, making testing both faster and more
accurate. Pump calibrations, performed with
the provided Hanna standards, help assure
the measurement accuracy.

This mini titrator is also designed to be used
as a benchtop pH/mV meter. The CAL Check
function not only ensures an accurate pH
reading when the HI84532 is used as a pH
meter but also an accurate titration since the
endpointis determined by a set pH value.

The Importance of Titratable
Acidity
Titratable acidity is an important parameter

in determining fruit maturity and sour taste
in citrus fruits. The maturity of fruitis one of

the mostimportant factors to determine how
well fruit will store and how it will taste. For
some fruits, governmental quality standards
(based on titratable acidity or the ratio
of total soluble solids (°Brix) to titratable
acidity) are in place to protect consumers.
Immature fruit will normally have a low sugar
to acid ratio as compared to mature fruit that
will have a high sugar to acid ratio.

The HIB4532 measures the concentration
of titratable acids contained in fruit juice
samples by neutralization with a strong base
solution to a fixed pH. This value includes all
the substances of an acidic nature in the fruit
juice including: free hydrogen ions, organic
acids and acid salts. Titratable acidity is
expressed as g/100 mL of the predominant
acid. The predominant acids in fruit depend
on the type of fruit being tested and include
citric acid, tartaric acid, and malic acid.



On-screen Features

pH calibration z Last Electrode Calibration Meter setup
Date: 2012/05/31 8.20 Conc. unit
Til'ﬂe: 05513‘04 Fﬂ ?.01 Ly
gg;ﬁx "‘;ﬂf 339‘5 Calib. Timeout Disable
set: 1.9m T
Slope: 102.9% pH Resolution 0.1
Electrode Condition: 100%
CAL Check™ GLP Setup screens
CAL Check is a Hanna exclusive process for The GLP feature records electrode The LCD features an easy to use setup
checking the condition of pH electrodes for and pump calibration data to help keep screen.
accurate measurements measurements accurate and reliable.
Record number: 1 Titrate LR
2012/05/31 04:565:01 PH Eremihke mgﬂ:- Efr? stir
<0.10%CA 25.6°C ar ar. ch the
electrode holder. Insert
0610830.kxt file electrodes and dosing tip.

9.88 pH

Coantinue

s

Titration curve displayed on
screen

The HIB4532 offers real time graphing of the
titration curve on the LCD.

Log and recall data Tutorial and help screens

The HIB4532 can log up to 400 samples (200 Accessing the tutorial menu provides
for titration; 200 for pH/mV) and recall or helpful information during calibration and
export datatoaUSBdrive or PC. titration.

Specifications HI184532
Low Range (5 mL sample): g/100 mL as citric acid: 0.10 to 2.00% CA;
Titratable Acidity Range g{lOO mL as tartaric acid: 0.11to 2.35% 'Il'A,‘lg/lQO mL as malic acid: 0.10 to 2.09% MA
High Range (5 mL sample): g/100 mL as citric acid: 1.00 to0 10.00% CA;
g/100 mL as tartaric acid: 1.17 to 11.72% TA; g/100 mL as malic acid: 1.05 to 10.47% MA
) Titratable Acidity Resolution 0.01%
Titrator Accuracy (@25°C/77°F) +0.02% CA or 3% of reading whichever is greater
Titration Method acid-base titration
Principle endpoint titration: 8.1 pH
Pump Speed 10 mL/min
Stirring Speed 600 rpm
Range -2.0t016.0pH/-2.00t016.00 pH
Resolution 0.1pH/0.01pH
pH Meter Accuracy (@25°C/77°F) +0.01 pH
Calibration one, two or three-point calibration; four available buffers (4.01, 7.01, 8.20, 10.01)
Temperature Compensation manual or automatic
Range -2000.0t02000.0 mV
mV Meter Resolution 01mVv
Accuracy +1.0mV
Range -20.0t0120.0°C; -4.0 t0 248.0°F; 253.2t0 393.2K
Temperature Resolution 0.1°C;0.1°F; 0.1K
Accuracy (@25°C/77°F) +0.4°C; £0.8°F; £0.4K
Logging Data up to 400 samples (200 pH/mV, 200 titration)
Electrode HI1131B glass body pH electrode with BNC connectorand 1 m(3.3') cable
Temperature Probe HI7662-T stainless steel temperature probe with 1 m (3.3') cable(included)
Additional Connectivity (1) Type-B USB for PCinterface, (1) Type-A USB for storage
Specifications Environment 010 50°C (32 to 122°F); RH max 95% non-condensing
Power Supply 12 VDC power adapter (included)
Dimensions 235x200x150mm (9.2x79x5.9")
Weight 19kg(67.00z)
Ordering HI84532-01 (115V) and HIB4532-02 (230V) arelsuppliejd with HI84532-70 reagent Kit for titratable acidity in fruitjuicg, HIllBlB.pH glectrode,
. HI7662-T temperature probe, HI7082 electrode fill solution (30 mL), 100 mL beakers (2), 20 mL beaker, tube set (aspiration tube with titrant bottle cap
Information and dispensing tube with tip), dosing pump valve, 5 mL syringe, 1 mL plastic pipette, stir bar, power adapter, instruction manual and quality certificate.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.44
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Titration

Formol Number
Mini Titrator and
pH Meter

for Wines and Fruit Juices

 Piston driven pump with dynamic dosing
For highly accurate, repeatable results

» CAL Check™
Alerts users to potential problems
during calibration such as contaminated
buffers or dirty/broken pH electrode

* Log-on-demand
Logdata up to 400 samples (200
for titration; 200 for pH/mV)

» Graphic mode/exportable data
- Displays in-depth data on titration,
which can then be stored and
exported to eithera USB drive or
PCusing the USB connection

» Automatic stirrer speed control
Maintains stirrer speed at 600 RPM
regardless of viscosity of solution

» GLPfeatures
Date, time, offset, slope and buffers used

» Easy-to-useinterface
Intuitive design with large keys
and easy to navigate screens

* Helpfeatures
Dedicated HELP key for
content sensitive help

e pH/mV meter
Doubles as a benchtop pH meter

An Easy-to-Use, Fast and
Affordable All-in-one Solution

The HIB4533 is an easy to use, fast and
affordable mini automatic titrator designed
for the rapid and accurate determination of
formol number in wines or fruit juices. This
new generation of mini automatic titrator
improves upon the titrant delivery system
and measuring ranges for increased accuracy
compared to previous models. This meter
reflects Hanna's years of experience as a
manufacturer of analytical instruments.

The HI84533 incorporates a precise piston
dosing system which allows for a highly
accurate determination of the amount of
titrant used. It is also capable of dynamic
dosing, making testing both faster and more
accurate. A pump calibration performed with
the supplied Hanna standard help assure the
accuracy of the measurement.
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This mini titrator includes a user adjustable
programmed analysis method designed
for formol number analysis. It employs a
powerful and effective algorithm to analyze
the pH response to determine the exact pH
endpoint, then uses this algorithmto perform
the necessary calculations.

This mini titrator is also designed to be used
as a benchtop pH/mV meter. The CAL Check
function not only ensures an accurate pH
reading when the HI84533 is used as a pH
meter but also an accurate titration since the
endpointis determined by a set pH value.

The HI84533 has two operating options:

Why Formol Number is an
Important Determination

The content of amino-acids and other nitrogen
compoundsinfruitjuicesandwinesisexpressed
as total assimilable nitrogen and is determined
by the formol method using an acid-base
titration. The formol number (also known as
formolindex) is a parameter used for evaluation
of the quality of fruit juices and wines.

In wines, the concentration of alpha amino
acid in grapes change as a function of
maturity and crop load (yield to vine size
ratio). The concentration increases with fruit

1. pH measurement using the meter in pH mode
2. Formol number determination by titration of wines and fruit juice
samples with sodium hydroxide solution to an 8.2 pH endpoint



maturation and decreases with crop load. In
the fermentation of wine, there is a minimum
amount of amino acid and other nitrogen
compounds (eg: 150-200 mg/L of yeast
assimilable nitrogen) that has to be present
in the must/juice. Too low of an amount will
result in a stuck fermentation in which there
is not enough nitrogen for the yeast to thrive.
Because of the importance of nitrogen in

fermentation, it is desirable to determine the
nitrogen concentration before fermentation.

not suitably mature or there has been frost
damage. In pineapple juice, a low number
could be indicative of over-dilution with water
or a disproportionate amount of the core was
used. To determine the adulteration of fruit

In fruit juices, the formol nitrogen number
is one of the basic parameters measured to
determine quality. Depending on the type of
fruit, the number can increase or decrease
with maturity. In orange and grapefruit juice,
lower values are observed when the fruit is

juices, the formol number, along with the
chromatography characterization of amino
acids, can be used.

On-screen Features

Last Electrode Calibration
T'IHE* 05: 13 04 Pl'l 7.0

Electrode Enn&ti_um. 100%

GLP

The GLP feature records electrode
and pump calibration data to help keep
measurements accurate and reliable.

Specifications

Record number: 2

2013403713 15:09:08

111.5ma/L 2554 =
=

3781134 txt file o

¢ a8 pH 5
= |

Titration curve displayed on
screen

The HI84533 offers real time graphing of
the titration curve on the LCD.

Log and recall data

The HIB4533 can log up to 400 samples
(200 for titration results; 200 for mV/pH)
andrecall orexportdatatoaUSBdrive or PC.

HI84533

Range (asN)

Low Range: 2.14 to 28.57 meq/L; 0.21 to 2.85 meq%; 30.0 to 400.0 mg/L
HighRange: 21.7 to 71.4meq/L; 2.14 to 7.14 meq%,; 300 to 1000 mg/L

Resolution

Low Range: 0.01 meg/L; 0.01 meq%; 0.1 mg/L
High Range: 0.1 meg/L; 0.01 meq%; 1 mg/L

Accuracy (@25°C/77°F)

+0.1 mg/L or 3% of reading, whichever is greater

Titrator Sample Volume ng Range:10 mL
High Range: 5 mL
Method acid-base titration
Principle endpoint titration, adjustable (pH 8.0 - 8.5in 0.1 increments)
Pump Speed 10 mL/min
Stirring Speed 600 rpm
Range -2.0t016.0pH/-2.00t016.00 pH
Resolution 0.1pH/0.01pH
pHMeter Accuracy (@25°C/77°F) +0.01pH
Calibration one, two, or three-point calibration; 4 available buffers (4.01; 7.01; 8.20; 10.01)
Temperature Compensation manual or automatic
Range -2000.0t02000.0 mV
mV Meter Resolution 01lmVv
Accuracy +1.0mV
Range -20.0t0120.0°C; -4.0t0 248.0°F; 253.2t0393.2K
Temperature Resolution 0.1°C;0.1°F; 0.1K
Accuracy +0.4°C; £0.8°F; £0.4 K
Logging Data up to 400 samples (200 pH/mV, 200 titration)
pH Electrode HI1131B glass body, refillable, with BNC connector and 1 m (3.3") cable (included)
Temperature Probe HI7662-T stainless steel temperature probe with 1 m (3.3') cable (included)
Additional Connectivity (1) Type-B USB for PCinterface, (1) Type-A USB for storage
Specifications Environment 010 50°C (32 to 122°F); RH max 95% non-condensing
Power Supply 12 VDC adapter (included)
Dimensions 235x200x150mm (9.2x79x5.9")
Weight 1.9kg (67.0 0z.)

Ordering
Information

HI84533-01 (115V) and HIB4533-02 (230V) are supplied with HI84533-70 reagent kit for formol number in wine and fruit juices, HI1131B pH
electrode, HI7662-T temperature probe, HI7082 electrode fill solution (30 mL), 100 mL beakers (2), tube set (aspiration tube with titrant bottle
cap and dispensing tube with tip), dosing pump valve, 5 mL syringe (2), 2000 pL automatic pipette (1) with plastic tips (2), plastic pipette (1 mL),
HI731319 stir bar, electrode cleaning solution sachets for wine deposits (2), electrode cleaning solution sachets for wine stains (2),

power adapter, instruction manual and quality certificate.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.45
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Sulfur Dioxide
Mini Titrator

for Wine Analysis

 Piston driven pump with dynamic dosing
For highly accurate, repeatable results

* Log-on-demand
Logdata up to 400 samples (200
for titration; 200 for ORP/mV)

» Graphic mode/exportable data
- Displays in-depth data on titration,
which can then be stored and
exported to eithera USB drive or
PCusing the USB connection

» Automatic stirrer speed control
Maintains stirrer speed at 700 RPM
regardless of viscosity of solution

* GLPfeatures
Date, time, offset, slope and buffers used

» Easy-to-useinterface
User intuitive design with large keys
and easy to navigate screens

» HELP features
Dedicated HELP key for
content sensitive help

« mV meter

An Easy-to-Use, Fast and
Affordable All-in-one Solution

The HI84500 is an easy to use, fast and
affordable automatic mini titrator designed
for testing free or total sulfur dioxide (SO;)
levels in wine. It includes a pre-programmed
analysis method and uses a powerful
algorithm in order to determine when the
titration reaction has reached completion.
The HIB4500 incorporates a precision dosing
pump which allows for a highly accurate
determination of the amount of titrant
used. Pump calibrations, performed with the
provided Hanna standards, help assure the
measurement accuracy. The HI84500 also
features a new low range measurement and
canalso be used as amV meter for direct ORP
measurements.

This new generation of mini automatic
titrator improves upon the titrant delivery
system and measuring ranges for increased
accuracy compared to previous models. This
meter reflects Hanna's years of experience
as amanufacturer of analytical instruments.

B

instruments www.hannainst.com

WY EAS SLLF UM CIONITE

Why Free & Total Sulfur Dioxide
is Important

Winemakers add sulfur dioxide to wine
in order to inhibit bacteria and wild yeast
growth and to serve as an antioxidant to
prevent browning. When SO, is added to wine,
a portion of it becomes immediately bound
while aremaining portionis unbound SO,. The
portionthatis unboundis also called free SO;
itisresponsible for protecting the wine.

Theboundandfree SO, togetherarereferred
to as total SO,. The relationship between the
amount of SO, added and the amount of free
SO, is complex. This relationship is governed
by the totalamount ofSO, in the wine and the
ability of compounds (e.g. sugars, aldehydes,
ketonic acid, quinones, anthocyanin) in the
wine to bind SO,.

The exact relationship between free and
bound SO, will vary from wine to wine. The
amount of free SO, depends on how much
is added, how much was present before the
addition, and how much was immediately

bound. Free SO, exists in two forms: bisulfite
(HSOJ3) is the predominant form but is
relatively ineffective and molecular SO, is the
minor form and is responsible for protecting
the wine. The amount of molecular SO,
available in wine is depended on the amount
of free SO, present and the pH. Typically 0.8
ppm of molecular SO, provides adequate
protection against bacteria growth and
oxidation. In order to obtain this value for a
wine sample that has a pH of 3.2 you would
need 22 ppm of free SO,; if the pH was at 3.5
you would need double the amount, 44 ppm
of free SO..

Molecular SO, can be detected by human
senses at about 2.0 ppm. This level is needed
for maximum protection of wine. Higher
levels are needed for sweet and most
notable, botrytised wine. The HIB4500 can
be used to test for free and total SO, in all
wines, including red, which are difficult to
test using traditional methods associated
with a distinctive color change to determine
the endpoint.



Application-specific ORP Electrode

The HI84500 is supplied with the HI3148B ORP electrode featuring CPS™ technology to prevent the clogging of the reference junction.
Conventional electrodes may clog quickly in biological samples such as wine. By design, the HI3148B ORP electrode utilizes a ground glass/PTFE
sleeve junction which controls a steady, predictable flow of electrolyte solution, keeping the junction open. The hydrophobic properties of PTFE

repels wetness and coatings.

On-screen Features

00:02:01 ORP meter Last pump calibration LR
mY Date: 2012/01/26
Time: 15:51:33
£s Slope: 101.44%
Titration curve displayed on ORP GLP

screen

The HI84500 offers real time graphing of
the titration curve on the LCD.

During ORP measurements, the stirrericon
will be displayed when the stirreris on

Records pump calibration data to ensure
measurements are accurate and reliable.

Record number: 1 Titrate LR Titrate LR
2012/05/21 08:28:14 40 Uppm Prepare the sample. Add shir
285 ppm ; bar to beaker. Attach the
1504my  electrode holder. Insert
0521449 txt file Max wol, exceeded electrodes H‘Id dosing tip.
v Continue

Log and recall data

Log up to 400 samples (200 for titration
results; 200 for ORP/mV) and recall or
export data to a USB stick or PC.

Specifications

Procedure warnings

Users are warned if there is an error in
procedures such as the titration exceeded
the maximum volume of titrant.

HI84500

Tutorial and help screens

Accessing the tutorial menu provides
helpful information during calibration and
titration.

Low Range: 1.0 t0 40.0 ppm of SO,

Range High Range: 30 to 400 ppm of SO,
Resolution h?;i?%ee?tglim
- o ; ; ;
it ey (02577 or 3o of remding. whichever s arester
Sample Volume 50 mL
Method Ripper method
Principle equivalence point redox titration
Pump speed 10 mL/min
Stirring Speed 700rpm
Range -2000.0t02000.0 mV
ORP Meter Resolution 0.1mV
Accuracy (@25°C/77°F) +1mV
Logging Data up to 400 samples (200 ORP/mV, 200 titration)
Electrode HI3148B glass body ORP electrode with BNC connectorand 1 m (3.3") cable (included)
Connectivity (1) Type-BUSB for PCinterface, (1) Type-A USB for storage
Additional

Specifications Environment

0t050°C(32 to 122°F); RH max 95% non-condensing

Power Supply 12 VDCadapter (included)
Dimensions 235x200x150mm (9.2x79x5.9")
Weight 19kg(67.00z)

HI184500-01 (115V) and HIB4500-02 (230V) are supplied with HI3148B ORP electrode, HI7082 electrode fill solution (30 mL), HI84500-
70reagent kit for SO, determination (consisting of: 1 bottle HI84500-50 (230 mL) low range titrant, 1 bottle HIB4500-51 high range titrant

uones|

Ordering
Information

(230mL), 1 bottle HIB4500-55 pump calibration standard (120 mL), 1 bottle HIB4500-60 acid reagent (230 mL), 1 bottle HIB4500-61 alkaline
reagent (120 mL) and HI84500-62 stabilizer packets (100 packets)), 100 mL beakers (2), 20 mL beakers (2), scissors, dosing pump valve, 5 mL
syringe, 1 mL plastic pipette, tube set (aspiration tube with titrant bottle cap and dispensing tube with tip), stir bar, electrode cleaning solution
sachets for wine deposits (2), electrode cleaning solution sachets for wine stains (2), power adapter, instruction manual and quality certificate.

HANNN
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HIB450¢2

Total Acidity Mini
Titrator and pH Meter

for Wine Analysis

 Piston driven pump with dynamic dosing
For highly accurate, repeatable results

* CALCheck™
Alerts users to potential problems
during calibration such as contaminated
buffers or dirty/broken pH electrode

* Log-on-demand
Log data up to 400 samples (200
for titration; 200 for pH/mV)

» (Graphic mode/exportable data
- Displaysin-depth data on titration,
which can then be stored and
exported to eithera USB drive or
PCusing the USB connection

» Automatic stirrer speed control
Maintains stirrer speed at 600 RPM
regardless of viscosity of solution

* GLPfeatures
Date, time, offset, slope and buffers used

» Easy-to-useinterface
User intuitive design with large keys
and easy to navigate screens

» Help features
Dedicated HELP key for
content sensitive help

e pH/mV meter
Doubles as a benchtop pH meter

An Easy-to-Use, All-in-one
Solution

The HI84502 is an easy to use, fast and
affordable automatic mini titrator designed
for testing total acidity levels in wine. It
includes a pre-programmed analysis method
and uses a powerful algorithm in order
to determine when the titration reaction
has reached completion. The results are
displayed in g/L as tartaric acid. The HI84502
incorporates a precision piston driven dosing
pump which allows for a highly accurate
determination of the amount of titrant
used. Pump calibrations performed with
the provided Hanna standards assure the
accuracy of measurements.

This mini titrator is also designed to be used
as a benchtop pH/mV meter. As a pH meter,
it has many features of a professional grade
benchtop including automatic calibration up
to three points with four available buffers,
a 0.01 pH resolution, accuracy of +0.01 pH,
automatic temperature compensation and
comprehensive GLP data.

The GLP data includes date, time, offset,
slope, and buffers used for calibration.

B
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Accuracy is always ensured with Hanna's
unigue CAL Check feature, which analyzes
the response of the electrode during the
calibration process. Based on electrode
response in the buffer, indicators are
displayed on screen to alert the user of
potential problems during calibration. These
indicators include Buffer Contaminated,
Electrode Dirty/Broken, and overall probe
condition.The CAL Check function not only
ensures an accurate pH reading when the
HI84502 is used as a pH meter but also an
accurate titration since the endpoint is
determined by a set pH value.

The Significance of Titratable
Total Acidity

Acids occur naturally during the growing
of grapes and as part of the fermentation
process. Wines show lower levels of acid
when there is a hot growing season or when
the grapes come from warmer regions. In
the proper proportion, acids are a desirable
trait and give the wine character. The three
predominant acids in wine are tartaric, malic
and citric. Tartaric acid is the principal acid
in grapes and is a component that promotes
a crisp flavor and graceful aging in wine. A

moderate amount of a wine's acid comes from
malic acid, which contributes to fruitiness. A
small amount of titratable acidity comes from
citric acid. Wine also contains trace amounts
of other acids; the least desirable acid in wine
is acetic acid, which, when present in more
than a nominal amount, gives wine a sour or
vinegary aspect.

Total acidity, also called titratable acidity,
is the sum of the fixed and volatile acids. In
the United States the total acidity is usually
expressed in terms of tartaric acid, even
though the other acids are measured.

Total acidity directly affects the color and
flavor of wine and, depending on the style of
the wine, is sought in a perfect balance with
the sweet and bitter sensations of other
components. Too much acidity makes wine
tart and sharp; too little makes wines flat,
flabby and uninteresting. Proper acidity in
wine is what makes it refreshing and an ideal
accompaniment to food. The proper acid level
of awinevaries, with sweeter wines generally
requiring somewhat higher levels to retain
the proper balance.



On-screen Features

pH calibration

159/L Record number: 1
2012/05/21 08:28:14
429/l 243°C
6839853.bxt file
[ Plot [

CAL Check™

AHanna exclusive process for checking the
condition of electrodes which helps keep
measurements accurate.

Specifications

Titration Curve Displayed On
Screen

The HI84502 offers real time graphing of
the titration curve on the LCD.

Log and Recall Data

Log up to 400 samples (200 for titration
results; 200 for mV/pH) and recall or export
datatoa USBstick or PC.

uones|

HI84502

Range ng Range: 0.1t0 5.0 g/L (ppt) of tartaric .acid'
High Range: 4.0 to 25.0 g/L (ppt) of tartaric acid
Resolution 0.1g/L (ppt)
Accuracy (@25°C/77°F) +0.1g/L or 3% of reading, whichever is greater
Titrator Method acid-base titration
Sample Volume h?;i?%ee::lzonﬂl‘
Principle endpoint titration: 7.00 pH or 8.20 pH
Pump speed 10 mL/min
Stirring Speed 600rpm
Range -2.0t016.0 pH; -2.00 t0 16.00 pH
Resolution 0.1pH/0.01pH
oH Accuracy (@25°C/77°F) +0.01 pH
Calibration one, two or three-point calibration, four available buffers (4.01, 7.01, 8.20, 10.01)
gzmzz;astautriin manual or automatic
Range -2000.0t02000.0 mV
mV Meter Resolution 01mv
Accuracy (@25°C/77°F) +1.0mV
Range -20.0t0120.0°C; -4.0 to 248.0°F; 253.2t0 393.2K
Temperature Resolution 0.1°C; 0.1°F; 0.1K
Accuracy (@25°C/77°F) +0.4°C; £0.8°F; £0.4K
Logging Data up to 400 samples (200 pH/mV, 200 titration)
pH Electrode HI1048B glass body pH electrode with BNC connectorand 1 m (3.3') cable (included)
Temperature Probe HI7662-T stainless steel temperature probe with 1 m (3.3') cable (included)
Additional Connectivity (1) Type-BUSB for PCinterface, (1) Type-A USB for storage
Specifications Environment 0t050°C (32 to 122°F); RH max 95% non-condensing
Power Supply 12 VDC adapter (included)
Dimensions 235x200x150mm (9.2x79x5.9")
Weight 1.9kg (67.0 0z)
HI84502-01 (115V) and HIB4502-02 (230V) are supplied with HI1048B pH electrode, HI7662-T temperature probe, HI7082 electrode fill
Ordering Sollutiorll (30 mL), HIB4502-70 reagent kit (consisting Of.: 1bottle HIB4502-50 (230 mL) tit.ration solutionl and HIQ45F)2-55 (120 mL)Ipump
Information ca||br.at|gn standard (1 bottle)), (.2) 100mL !Jealfers, dosing pump valvg, ZOOQ uL autorrlmatlc.p|pet.te (1) with plastic t|p§ 2).5 mIl_syrmge, 1mL
plastic pipette, tube set (aspiration tube with titrant bottle cap and dispensing tube with tip), stir bar, electrode cleaning solution sachets for
wine deposits (2), electrode cleaning solution sachets for wine stains (2), power adapter, instruction manual and quality certificate.

Titration solutions and reagents begin on page 4.40; See accessories on page 4.46
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Titration Solutions and Reagents

B

instruments | www.hannainst.com

HI70401 potassium hydrogen phthalate, 20 g HI70441 iodine stabilized solution (0.04 N), 1L
HI70402 tartaricacid, 20g HI70443 sulfuric acid solution (10%), 500 mL

ﬂ HI70403 sodium thiosulfate pentahydrate, 20 g HI70444 sulfuric acid solution (25%), 500 mL

% HI70404 potassiumiodide powder packets, 100 packets HI70445 nitric acid solution (1 M), 500 mL

g HI70405 glucose/fructose, 20 g HI70446 Fehling solution A, 500 mL

e HI70406 sodium chloride, 20 g HI70447 Fehling solution B, 500 mL

-8 HI70407 potassiumiodate, 20 g HI70448 silver nitrate solution (0.02 M), 1L

[go] HI70408 oxalicacid, 20 g HI70449 EDTA solution (0.02 M), 1L

& HI70409 potassium permanganate, 20 g HI70453 hydrochloric acid solution (0.02N), 1L

S HI70422 silver nitrate (0.1 M), 1L HI70454 sodium hydroxide solution (0.02N), 1L

% HI70423 sodium hydroxide solution (0.11N), 1L HI70455 sodium hydroxide solution (0.01N), 1L

8 HI70424 amino-propanol buffer, 25 mL HI70456 sodium hydroxide solution (0.1 N), 1L

% HI70425 sulfuricacid solution (16%), 500 mL HI70457 sodium hydroxide solution (LN), 1L
HI70426 glyoxal solution (40%), 100 mL HI70458 sulfuric acid solution (0.01M), 1L
HI70427 nitric acid solution (1.5 M), 500 mL HI70459 sulfuric acid solution (0.05M),1 L
HI70428 sodium hydroxide solution (0.25N), 1 L HI70462 hydrochloric acid solution (0.01N), 1L
HI70429 silver nitrate solution (0.05M), 1L HI70463 hydrochloricacid solution (0.1N), 1L
HI70432 hydrogen peroxide solution (3%), 25 mL HI70464 hydrochloric acid solution (1N), 1L
HI70433 stabilized iodine solution (0.01N), 1L HI70465 hydrogen peroxide solution (30%), 25 mL
HI70434 phosphoricacid (85%), 500 mL HI70466 phenylarsine oxide (PAO) solution (0.00564N), 500 mL
HI70435 sodium hydroxide solution (5 M), 500 mL HI70467 pH4.18 acetate buffer, 230 mL
HI70436 deionized water,1G HI70468 potassiumiodide, 359
HI70437 potassium lodide concentrated (30%) solution, 500 mL HI70469 iodine solution (0.00188N), 230 mL (4)
HI70438 tris bufferset, 1L HI70471 phenylarsine oxide (PAO) solution (0.000564N), 500 mL
HI70439 sodium thiosulfate solution (0.1 M), 1L HI70472 pH 7.15 phosphate buffer solution, 230 mL
HI70440 iodine stabilized solution (0.02N), 1L



HIS02C and HISO1 Automatic Titration System
Accessories

Meter Accessories and Reagents

HI921 Autosampler Accessories

Code Description Code Description
HI900100 dosing pump HI920-11660 single row with RFID, 16 beaker position, 60mm dia.
HI900150 O MLburetteassembly (includes syringe, aspiration, HI920-060 120 mL plastic beakers that fit HI920-11660 (20)
and dispensing tubes) HI920-11853  single row with RFID, 18 beaker position, 53mm dia.
25 mL burett bly (includ inge, aspiration, . )
HI900125 mL burette assembly (includes syringe, aspiration HI920-053 100 mL plastic beakers that fit HI920-11853 (20)
and dispensing tubes)
HI900110 10 mL burette assembly (includes syringe, aspiration, HI920-301 overheadstirrer
and dispensing tubes) HI920-101 peristaltic pump with dispensing tubing
HI900105 5mL burette assembly (includes syringe, aspiration, HIS20-102 peristaltic pump with aspiration tubing
and dispensing tubes) HI920-201 peristaltic pump replacement cap and rotor
HI900250 S0 mL burette syringe peristaltic pump complete tubing set with plastic dispensing
HI900225 25 mL burette syringe HI1920-202 tube
H1900210 10 mL burette syringe stalti lete tubi twith stain el
- i peristaltic pump complete tubing set with stainless-stee
HI900205 5mL burette syringe HIS20-203 aspiration tube
HI900260 3-way valve (includes 3 gaskets and 2 screws) | | b he
L e . peristaltic pump roller tube (3) with fittings
HI900270 aspiration tube set with fitting (includes blue protection tube, HI920-205 and grease - general purpose
gasket, and tube lock)
HI900280 dispensing tube set with fitting (includes standard dispensing tip, HI920-204 pelrj|stalt|c pL{mp roIIe:jtu:e(.3)v|\/|thlf|tt|ngs
blue protection tube, gasket, and tube lock) andgrease - increased chemical resistance
HI9002705S aspiration tube set with 316 stainless steel fitting (includes blue HI920-290 5m TYGON tube
protection tube, gasket, and tube lock) HI920-2805 1.5m dispensing tube set with 316 stainless steel fitting for
dispensing tube set with 316 stainless steel fitting (includes burette to autosampler
HI9002805 tandard di ing tip, bl tection tub ket, and tube lock
standard dispensing tip, blue protection tube, gasket, and tube lock) HI920-304 Replacement shearing type polycarbonate propeller (1) for
HI900301 overhead stirrer assembly (includes overhead stirrer and 3 propellers) HI921 overhead stirrer
HI900302 replacement propellers (3) HI920-280 1.5m Burette/Autosampler titrant dispensing tube
HIS00303 PVDF replacement propellers (3) for organic solvents HI920-302 replacement propellers (3)
Replacement shearing type polycarbonate propeller (1) for HI901 . . .
HI900304 and HI902 overhead stirrer HI920-303 high chemical resistance replacement propellers (3)
HI900310 overhead electrode holder (includes overhead stirrer without HI920-310 three electrode holder
electronics or propeller) HI920-900 USB memory stick
HI900320 stirrer stand HI920-921 control panel for HIS21
HI7662-T temperature probe HI920-930 titrator/autosampler communication cable
HI900942 tool for burette cap removal HI920-931 BNC extension cable (1m)
HIS00946 dapter 120VAC to 24VDC
poweradapter 0 HI920-932 reference extension cable (1m)
HI900947 power adapter 220VAC to 24VDC -
HI920013  USBcable (HI902C only) HI320-960 tray locking screw
HI900805 HI902C1/HIS02C2 Design, Installation, Operation, and Performance HI7662-A autosampler temperature sensor w/1.5m cable
Qualification (DQ/IQ/0Q/PQ) Documentation HI731319 25mm x 7 mm stir bars (10)

uones|
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Titration

Meter Accessories and Reagents

HIS03 KF Volumetric Titrator
Accessories

HI904 KF Coulometric Titrator
Accessories

Qualification (DQ/IQ/0Q/PQ) Documentation

Code Description Code Description
HI76320 dual platinum pin KF electrode with BNC connector HI900561 titration vessel (glass only)
HI900100 titrant dosing pump HI76330 detector electrode
HI900520 Ezﬁdk:rr:tsirsreer:tslloyl\(/Ziil;irniS;ESTSing tip. fittings, o-rings, top, HI900511 generator electrode with diaphragm
(Va] ' ' - . - 3 HIS00512 generator electrode without diaphragm
4+ HIS00505 5mL burette assembly (syringe, aspiration, and dispensing tubes)
% HI900205 5mL burette syringe HIS00180 solvent handling pump
%'] HI900260 3-way valve (3 gaskets and 3 screws) HI900181 reagent adapter holder assembly
a HI900522 KF beaker (glass only) HI900182 reagent adapter holder (glass only)
sl
o HI900523 dispensing tip (2) HIS00560 titration vessel assembly
% HI900527 septum (5) HI900568 reagent exchange adapter
wn HI900528 solvent port plugs (2) HIS00537 bottle top assembly (with molecular sieves)
g HI900530 titrant bottle top assembly HI900538 desiccant cartridge for reagent/waste bottles
(@) HI900531 solvent/waste bottle top assembly (with molecular sieve)
% HIS00532 desiccant cartridge for KF beaker or titrant bottle top HI900535 tubing set for reagent/waste handling (2)
)] ; :
U HI900533 desiccant cartridge for solvent or waste bottle top HI900536 tubing for solvent handling pump (2)
(W)
© HI900534 wastebottle HI900566  open-top GL18 cap
HI900180 solvent-handling pump
HIS00563 glass stopper, standard taper 19
HI900535 tubing for solvent/waste handling
HIS00536 tubing for solvent-handiing pump HI900564 desiccant cartridge for generator electrode
ubi Vi - I u
HI900540 O-ring set HI900542 0-ring set
HIS00570 aspiration tube set with fitting (PTFE titrant tubing, blue HI300534 waste bottle
protection and tube lock) HI900551 molecular sieves, 150 g
HIS00580 dispensing tube set with fitting (PTFE titrant tubing) HI900940 calibration key
HI900570S aspiration tube set with 316 stainless steel fitting (PTFE titrant HI900946 power adapter 120VAC to 24VDC
tubing, blue protection and tube lock) )
HI900567 septum kit (5)
dispensing tube set with 316 stainless steel fittin
HI9005805 (PTDFE titrgmubing) g HI900543 glassjoint grease
HI900942 tool for burette cap removal HI900931 generator cable
HI920013 USB cable for PC connection HI920013 USB Cable for PC Connection
HI900806 HI903 Design, Installation, Operation, and Performance HI900807 HIS04/HIS04D Design, Installation, Operation, and Performance

Qualification (DQ/IQ/0Q/PQ) Documentation

TR
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See HI903 onpage 4.18; See HIS04 on page 4.22



HIB4530 Total Titratable Acidity Mini Titrator
and pH Meter Reagents and Accessories

Meter Accessories and Reagents

HIB4531 Titratable Alkalinity Mini Titrator
and pH Meter Reagents and Accessories

Reagent Code Description Reagent Code Description
HI84530-50 titrant solution for low range, 120 mL HI84531-50 titrant solution for low range, 120 mL
HI84530-51 titrant solution for highrange, 120 mL HI84531-51 titrant solution for highrange, 120 mL
H184530-55 pump calibration standard, 230 mL HI84531-55 pump calibration standard, 230 mL
H184530-60 hydrogen peroxide, 30 mL HI7004M pH 4.01 buffer, 230 mL
HI7004M pH 4.01 buffer, 230 mL HI7007M pH 7.01 buffer, 230 mL
HI7007M pH 7.01 buffer, 230 mL HI70083M pH 8.30 buffer, 230 mL
HI70083M pH 8.30 buffer, 230 mL HI7010M pH10.01 buffer, 230 mL
HI7010M pH10.01 buffer, 230 mL HI70300M storage solution, 230 mL
HI70300M storage solution, 230 mL HI17082 pH electrode filling solution, 3.5M KCl, 30 mL (4)
HI17082 pH electrode filling solution, 3.5M KCI, 30 mL (4) HI7061M general purpose electrode cleaning solution, 230 mL
HI7061M general purpose electrode cleaning solution, 230 mL
Accessory Code Description
Accessory Code Description HI740236 5mL syringe for mini titrator
HI70500 tube set with cap for titrant bottle, tip and valve HI170500 tube set with cap for titrant bottle, tip and valve
HI731319 stirbar, 25x 7 mm (10) HI731319 stirbar, 25x 7 mm (10)
HI1740036P 100 mL beaker (10) HI1740036P 100 mL beaker (10)
HI740236 5mL syringe for mini titrator HI920013 PCconnection cable
HI920013 PCconnection cable HI1131B replacement pH electrode
HI1131B replacement pH electrode HI7662-T replacement temperature probe
HI7662-T replacement temperature probe

See HIB45300n page 4.26; See HIB4531 on page 4.28
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Meter Accessories and Reagents

HIB4529 Titratable Acidity Mini Titrator
and pH Meter Reagents and Accessories

HI84532 Titratable Acidity Mini Titrator
and pH Meter Reagents and Accessories

Reagent Code Description Reagent Code Description
HI84529-50 titrant solution for low range 20, 120 mL H184532-50 titrant solution for low range, 120 mL
HI84529-51 titrant solution for high range 20, 120 mL H184532-51 titrant solution for highrange, 120 mL
HI84529-52 titrant solution for low range 50, 120 mL H184532-55 pump calibration standard, 230 mL
HI84529-55 pump calibration standard, 230 mL HI7004M pH 4.01 buffer, 230 mL
HI7004M pH 4.01 buffer, 230 mL HI7007M pH 7.01 buffer, 230 mL
HI70060M pH 6.00 buffer, 230 mL HI70082M pH8.20 buffer, 230 mL
HI70083M pH 8.30 buffer, 230 mL HI7010M pH10.01 buffer, 230 mL
HI7010M pH10.01 buffer, 230 mL HI70300M storage solution, 230 mL
HI70300M storage solution, 230 mL HI7061M general purpose cleaning solution, 230 mL
HI70640M cleaning solution for milk deposits, 230 mL HI17082 pH electrode filling solution, 3.5M KCI, 30 mL (4)
HI70641M ;I;(a)r:rllrlg and disinfection solution for dairy products, Accessory Code Description
HI7072 reference half-cell filling solution, 1M KNO3, 30 mL (4) HI1731342 automatic pipette (2000 pL)
HI1731352 tips for 2000 pL automatic pipette (4)
Accessory Code Description HI170500 tube set with cap for titrant bottle, tip and valve
HI70500 tube set with cap for titrant bottle, tip and valve HI731319 stir bar, 25 x 7 mm (10)
HI1731319 stirbar, 25x 7 mm (10) HI740036P 100 mL beaker (10)
HI1740036P 100 mL beaker (10) HI740037P 20 mL beaker (10)
HI740037P 20 mL beaker (10) HI740236 5 mL syringe for mini titrator
HI740236 5mL syringe for mini titrator HI1920013 PC connection cable
HI920013 PCconnectioncable HI1131B replacement pH electrode
FC260B replacement pH half-cell electrode for dairy HI7662-T replacement temperature probe
HI5315 replacement reference half-cell electrode
HI7662-T replacement temperature probe
HHHW“HM“MT\@% www.hannainst.com See HIB4529 on page 4.30; See HI84532 on page 4.32



Meter Accessories and Reagents
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HIB4533 Formol Number Mini Titrator
and pH Meter Reagents and Accessories

HIB4500 Sulfur Dioxide Mini Titrator
for Wine Analysis Reagents and Accessories

Reagent Code Description Reagent Code Description

HI84533-50 titrant solution, 230 mL HI84500-50 titrant solution for low range, 230 mL

HI84533-55 pump calibration standard, 120 mL HI84500-51 titrant solution for high range, 230 mL

HI84533-60 hydrogen peroxide reagent, 30 mL HI84500-55 pump calibration standard, 120 mL

HI84533-61 formolbase reagent, 230 mL HI84500-60 acidreagent, 230 mL Q

HI84533-62 pH adjustmentreagent, 30 mL HI84500-61 alkaline reagent (Total SO;), 120 mL R

HI7004M pH 4.01 buffer, 230 mL HI84500-62 stabilizer powder packets (100) 3

HI7007M pH 7.01 buffer, 230 mL HI7082 pH electrode filling solution, 3.5M KCI, 30 mL (4) 8

HI70082M pH 8.20 buffer, 230 mL HI7021M ORP test solution @ 240 mV (@25°C), 230 mL f':D

HI7010M pH10.01 buffer, 230 mL HI7092M oxidizing pretreatment solution, 230 mL g

HI70300M storage solution, 230 mL HI70635M cleaning solution for wine deposits, 230 mL 3

HI70635M cleaning solution for wine deposits, 230 mL HI70636M cleaning solution for wine stains, 230 mL 9‘-

HI70636M cleaning solution for wine stains, 230 mL HI70300M storage solution, 230 mL 8

HI17082 pH electrode filling solution, 3.5M KCI, 30 mL (4) L%
Accessory Code Description =)

Accessory Code Description HI70500 tube set with cap for titrant bottle, dosing tip and valve GF

HI70500 tube set with cap for titrant bottle, tip and valve HI731319 stirbar, 25x7 mm (10)

HI731319 stirbar, 25x 7 mm (10) HI1740036P 100 mL beaker (10)

HI740036P 100 mL beaker (10) HI740037P 20 mL beaker (10)

HI1740236 5mL syringe for mini titrator HI740236 5mL syringe for mini titrator

HI1920013 PCconnection cable HI920013 PCconnection cable

HI1131B replacement pH electrode HI3148B ORP electrode for wine

HI7662-T replacement temperature probe

See HIB4533 on page 4.34; See HIB4500 on page 4.36
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Meter Accessories and Reagents

HIB4502 Total Acidity Mini Titrator and pH Meter

for Wine Analysis Reagents and Accessories

Reagent Code Description
HI84502-50 titrant solution, 230 mL
HI184502-55 pump calibration standard, 120 mL
HI7004M pH 4.01 buffer, 230 mL
HI7007M pH 7.01 buffer, 230 mL
HI70082M pH 8.20 buffer, 230 mL
HI7010M pH10.01 buffer, 230 mL
HI70300M storage solution, 230 mL
HI70635M cleaning solution for wine deposits, 230 mL
HI70636M cleaning solution for wine stains, 230 mL
HI7082 pH electrode filling solution, 3.5M KCl, 30 mL (4)
Accessory Code Description
HI70500 tube set with cap for titrant bottle, tip and valve
HI731352 tips for 2000 plL automatic pipette (4)
HI731342 automatic pipette 2000 pL
HI731319 stirbar, 25x 7 mm (10)
HI740036P 100 mL beaker (10)
HI740236 5mL syringe for mini titrator
HI920013 PCconnection cable
HI1048B replacement pH electrode for wine
HI7662-T replacement temperature probe

“HHWMHH “s'?r\ynl;lr?r; www.hannainst.com

See HI84502 on page 4.38
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