ara..

ok e E
Meterlab’ ‘Reliable pH;
lon and,Gonductivity
I\/Ieasu:;pments

\ Rad1omter - when you need to be sure...
‘ analytical .



Conductivity
Measurements
page 3

Following Good Laboratory Practice is
second nature with MeterLab

MeterLab from Radiometer Analytical incorporates all elements of
the measuring chain - pH, ion and conductivity meters, electrodes
and conductivity cells, solutions and sample handling - ensuring
totally reliable measurements in the laboratory and in the field.

All elements are designed to make operation simple and error-free.
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Whatever your measurement need, you are sure to find your ideal
pH, ion or conductivity meter in this catalogue. If you are dealing
with large batches, add a sample changer and dedicated software
to make a flexible automated setup.

Radiometer Analytical has designed standard packages containing
meters with appropriate electrodes or cells, solutions and
accessories for all the instruments in the MeterLab family. And
what's more, we are confident enough in the quality of our products
that MeterLab laboratory meters now come with a free 5-year

guarantee! WARRANTY

For complete information on our extensive range of electrodes and
conductivity cells, certified pH and conductivity standards, buffer
solutions and maintenance solutions for electrodes, please ask for
our Guide to Reliable pH, lon and Conductivity Measurements or
visit us at www.radiometer-analytical.com.
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Conductivity and resistivity
made simple

To simplify routine measurements in all types of
laboratories, the CDM210 Conductivity Meter offers
user-friendly features such as AUTOREAD and
automatic range switching. The CDM210 lets you
choose the 2, 3 or 4-pole conductivity cell most suited
to your application.

The ultimate in conductivity
measurements

For any sample from ultrapure water to concentrated
sulphuric acid, the CDM230 Conductivity Meter offers
you high-precision conductivity measurements over 7
decades. It is ideally suited for measurements
according to United States Pharmacopoeia (USP).

Specifications at a glance

CDM210 | CDM230 CDM210 | CDM230
Methods Temperature correction
Conductivity 20, 25°C or none
Resistivity User-defined or none
Salinity on seawater Natural water correction
DS GLP functions
Concentration Date and time
Number of methods Calibrations stored 5 per method
Conductance ranges Calibration reminder 0
Number of ranges Results storage
Measuring dynamics Sample 1D number
0.01 S - 400.0 mS Instrument ID on printout
0.001 pS - 2000 mS Connections
AUTORANGE Conductivity cell (2, 3 or 4-pole)
Manual range selection Temperature sensor
Measurement procedures Printer/PC
Manual (stability indicator) Recorder*
AUTOREAD Other features
User-defined criterion Pure water correction
At intervals Y2K compliant
Cell calibration Date format on printout
Entered Error messages
Adjusted Audible prompts
Automatic determination Autotest

* Direct and calibrated signal.

For full specifications, please ask for a technical data sheet.

Mode

Glossary

At intervals:

measurements are continuously
monitored and results printed
out at set intervals.

Automatic determination:
cell constant value is determined
automatically using certified
standards.

AUTORANGE:
optimum range is set automatically.

AUTOREAD:
result is locked on display as soon
as stability criterion is reached.

Calibration reminder:
user is prompted to perform
a new calibration when necessary.

GLP functions:

to help you keep track of your
measurements in compliance with
Good Laboratory Practice.

Manual measurement:
result is read directly from the
display using a sliding stability
indicator.

Natural water correction:
non-linear temperature correction
according to ISO/DIS 7888.

Pure water correction:
automatic subtraction of the
conductivity of pure water at the
current temperature according to
ASTM D1125-91.

Salinity:

sum of the concentration
of salts in seawater based
on oceanographic tables
and standards endorsed
by UNESCO.

TDS:
Total Dissolved Solids.
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Pocket-size performance

If you are looking for the features of a benchtop meter
in a lightweight hand-held model, the PHM201 Portable
pH Meter is the instrument for you. User-friendly
features include automatic buffer recognition and
AUTOREAD. To suit the way you work, the PHM201
can be run by mains or battery power.

Unbeatable convenience for
everyday applications

For routine measurements of pH and mV in the
classroom and in the lab, the PHM210 Standard pH
Meter is ideal. Features such as automatic buffer
recognition and temperature compensation ensure
optimum measuring performance while simplifying
the operator’s task.

Universal lab pH meter to meet
your GLP requirements

For reliable pH, mV and temperature measurements
in all types of analytical laboratories, the PHM220
Lab pH Meter is a versatile solution. With its unique
storage and documentation facilities, it helps fulfil
the stringent demands of Good Laboratory Practice.

The obvious choice for advanced
pH and simple ion measurements

To satisfy more exacting requirements, the PHM240
pH/lon Meter performs pH measurements using
multi-point calibrations on up to nine buffer solutions
and direct ion measurements using a two-point
calibration curve. Connection of a sample changer
lets you perform unattended analyses.

High-specification ion meter

For advanced pH, mV and ion concentration
measurements, the PHM250 lon Analyzer performs
multi-point calibrations and offers 16 easy-to-edit
methods. The method link facility and dual electrode
inputs enable you to perform two different
measurements in the same sample at the press

of a button.

Glossary

At intervals:

measurements are continuously
monitored and results printed out at
set intervals.

AUTO buffer recognition:
Certain values are automatically
recognised from 3 ranges: IUPAC
standards, Technical buffers
according to DIN 19267 and
4-7-10 Series buffers.

AUTOREAD:
result is locked on display as soon
as stability criterion is reached.

Calibration reminder:
user is prompted to perform
a new calibration when necessary.

FIXED buffer selection:
buffers chosen from 15
pre-programmed values are
automatically recognised.

FREE buffer entry:

the value of the buffer at the
calibration temperature is entered
during calibration.

GLP functions:

to help you keep track of your
measurements in compliance with
Good Laboratory Practice.

lon direct/addition:

ion concentration measurements
can be performed directly based on
a calibration curve or using 1 of 4
addition/subtraction techniques.

Manual measurement:
result is read directly from the
display using a sliding stability
indicator.



Specifications at a glance

PHM201 PHM210 PHM220 PHM240 PHM250
Portable pH Meter Standard pH Meter Lab pH Meter pH/lon Meter lon Analyzer
Measurements performed

pH/mV

lon (direct)

lon (direct/addition)
Number of methods

Measuring ranges

pH -9.00 to +23.00 -9.00 to +23.00 -9.00 to +23.00 -9.000 to +23.000 -9.000 to +23.000
mv -1999 to +1999 -1999 to +1999 -1999.9 to +1999.9 -1999.9 to +1999.9 -1999.9 to +1999.9
Temperature 0.0 to +99.9 0.0 to +99.9 -9.9 to +99.9 -9.9 to +99.9 -9.9 to +99.9

Concentration 0.001 x 10-° t0 999.9 x 10° 0.001 x 10-° to 999.9 x 10°

Measurement procedures
Manual (stability indicator)
AUTOREAD

User-defined criterion

At intervals

High/low alarms

Method linking

Calibration procedures

pH calibration 1 or 2 points 1 or 2 points 1 or 2 points 1 to 9 points 1 to 9 points
lon calibration _— 1 or 2 points 1 to 9 points
AUTO buffer recognition O 0 O

FIXED buffer selection

FREE buffer entry

Temperature compensation
Without temperature sensor
With temperature sensor

GLP functions
Date and time
Calibrations stored last 9 last 9 per method last 9 per method
Calibration reminder O O O

Results storage last 25 pH and mV last 9 per method last 9 per method

sample 1D number ] 0

Instrument 1D on printout O O

Connections
Indicator electrode
Reference electrode
Temperature sensor
Printer/PC
Recorder

Sample changer

Other features

Y2K compliant A A O

Date format on printout A A DD-MMM-YY
Error messages

Audible prompts

Autotest

* Direct and calibrated signal.

For full specifications, please ask for a technical data sheet.



The SAC80 and SAC90 Sample Changers can be
controlled directly by the PHM240 pH/lon Meter and
the PHM250 lon Analyzer and used in PC-controlled
setups with MeterMaster software.

They are also designed for use with titration systems.

Automated pH and conductivity
measurements

Where sample numbers are high, Radiometer Analytical
meters can be integrated into reliable automated
measuring setups combining sample changers and
software, freeing operators for other tasks. MeterMaster,
the MeterLab Automation Program, is designed to
automate conductivity and/or pH measurements with
temperature in conjunction with the SAC80 or SAC90
Sample Changers.

Easy to operate through a user-friendly Windows®
interface, MeterMaster includes selectable Quality
Control options to validate your results. Results can be
printed and stored in data files and are easy to import
into most spreadsheets, databases, wordprocessing
programs or LIMS. If required, separate pH or
conductivity measurements can be performed.

Automation of impressive numbers
of samples

For unattended pH, ion and conductivity measurements on large
sample batches, the SAC90 Sample Changer is the perfect choice.
Depending on the sample volume used, as many as 297 samples
can be analysed in one cycle.

Contamination of samples is prevented by optimised electrode head
movement as well as a

Highly flexible
sample handling

For automated handling of

batches of up

to 20 beakers in one i
operation including
calibration and rinses,
choose the SAC80 Sample
Changer. Samples with — -

volumes varying from 8 to - -
300 ml can be analysed ." o M

Fie Setllp Fun Hebp
Farst Boaker: Rinze Time: |[ Inr.-l
E:] co oY &2 O3
Last Beaker: [13 |
b6 Al678-653 7.795 pH 24.4
7 A1678-654 7.80!
8 Al167B-655 7.75¢
9 A1678-656 7. 768
10 A1678-657 7.7

11 Al676-658
12 Al678-659

Schematic of MeterMaster setup




Combined Electrode holder
and magnetic stirrer

For totally reproducible stirring conditions, the SAM7 Sample Stand
offers an innovative mechanism for keeping electrodes in a firm
grip: the Bayonet concept. Special heads and accessories ensure
the electrodes fit into place in one easy movement helping achieve
identical positioning, reproducible results and safe handling.

Simple electrode holder

The E190 Electrode Stand is a sturdy and flexible support which
holds four electrodes and a delivery tip. The arm can move freely in
all directions, making it easy to pass from one sample to another.

The Radiometer Analytical electrode programme features

over 100 combined, reference or glass pH electrodes, ion-selective
electrodes, metal electrodes, conductivity cells or temperature
sensors for every laboratory application.

For accurate pH and conductivity measurements, we offer certified
standards traceable to the standard hydrogen electrode

and NIST reference materials. To give you complete confidence

in your solutions, our Reference Materials Laboratory is accredited
for the calibration of reference materials in pH and conductivity
by Cofrac*, the French national accreditation body recognised

in more than twenty countries.

For full details of our standards and sensors and advice

on how to get the best possible results, please ask for our

Guide to Reliable pH, lon and Conductivity Measurements.

* Comité Francais d'Accréditation, Accreditation No. 2.1418




Radiometer Analytical SAS develops, manufactures and distributes
an extensive range of electrochemical systems dedicated for routine
testing, research and teaching in the laboratory and on the plant.

By supplying instruments, software, sensors and calibration stand-
ards, Radiometer Analytical SAS masters the complete measuring
chain. Our customers obtain a reliable result at reasonable cost
thanks to all-in systems that are easy to use and maintain.

The company enjoys a reputation for excellence in the following
fields:

pH, ion and conductivity measurements: complete systems for
reliable measurements in the field and in the lab including a wide
choice of instruments, sensors and standards.

Titration: workstations customised to individual applications
including titrators, sample changers and dedicated software.

Voltammetry: all-in systems for electrochemical measurements
including potentiostats, impedance meters and powerful software

Radiometer Analytical SAS concoit, fabrique et distribue une
gamme compléte d'ensembles électrochimiques de laboratoire et de
terrain dédiés a I'analyse de routine, la recherche et I'enseignement.

En fournissant a ses utilisateurs des instruments de mesure,
logiciels, capteurs et solutions d'étalonnage, Radiometer
Analytical SAS maitrise I'ensemble de la chaine de mesure.
Cela garantit des résultats fiables avec des ensembles complets
et faciles a utiliser et entretenir, @ un codt raisonnable.

Notre société a acquis une solide réputation grace a son savoir-
faire dans les domaines suivants :

pH-métrie, ionométrie et conductimétrie : des ensembles complets
pour des mesures fiables en laboratoire ou sur le terrain comprenant
un large choix d'instruments, de capteurs et de solutions étalons.

Titrage : des stations de travail adaptées en fonction de chaque
type d'application incluant des titrateurs, des passeurs d'échan-
tillons et un logiciel spécifique.

Voltamétrie : des systemes "“tout-en-un" pour effectuer des mesures
électrochimiques, comprenant des potentiostats, des impédance-

Radiometer Analytical SAS entwickelt, fertigt und vertreibt ein
umfangreiches Programm elektrochemischer Laboranalysen-
systeme, die fir Routineprozesse genauso geeignet sind, wie fir
Ausbildung und Forschung.

Radiometer Analytical SAS bietet komplette Losungen.
Diese sind speziell den Kundenanforderungen angepasst und
gewabhrleisten in der taglichen Routine einfache Handhabung,
hohe Sicherheit und zuverlassige Analysenergebnisse.

Die Firma verfligt insbesondere auf folgenden Gebieten uber
einen hervorragenden Ruf:

pH-, lonen- und Leitféahigkeitsmessungen: MeterLab sind kom-
plette Messplatze fiir zuverléassige Analysen im Feld und im Labor,
mit einem breiten Angebot von Instrumenten, Sensoren und
Standards.

Titration: Titralab sind leistungsféhige Titrationsautomaten, die
den individuellen Anforderungen angepasst werden koénnen.
Endpunkt-, Wendepunkt-, pH-stat- oder Karl Fischer- Titratoren,
ausgestattet mit modernster Technik, stehen zur Verfligung.

making use of techniques such as voltammetry, amperometry,
coulometry, polarography and EIS.

Radiometer Analytical SAS has been building its expertise for
more than sixty years since the company pioneered its very first
pH meter in Copenhagen, Denmark. It was strengthened by the
acquisition of Tacussel, another leading name in electrochemical
instrumentation. More recently Radiometer Analytical SAS joined
the Danaher Corporation.

Based in Lyon, France, Radiometer Analytical SAS is represented
throughout the world by a network of experienced,
factory-trained distributors, who can offer comprehensive appli-
cations and after-sales service.

Radiometer Analytical SAS is ISO 9001 certified. In addition, our
Reference Materials Laboratory is accredited by COFRAC
(Comité Frangais d'Accréditation) for the calibration of reference
materials in pH and conductivity (Accreditation No. 2.1418).

metres et un logiciel puissant, et permettant |'utilisation de
techniques telles que la voltamétrie, I'ampérométrie, la coulomé-
trie, la polarographie et I'EIS.

Depuis la fabrication de son premier pH-métre a Copenhague
il'y a plus de soixante ans, Radiometer Analytical SAS a constam-
ment développé sa maitrise et son expertise dans le domaine de
I'électrochimie et a renforcé sa réputation par I'acquisition de
Tacussel, une autre marque leader dans I'instrumentation électro-
chimique. Plus récemment, Radiometer Analytical SAS a rejoint le
groupe Danaher Corporation.

Basée a Villeurbanne (Rhone), Radiometer Analytical SAS est
représentée par un vaste réseau de distributeurs en France et
dans le monde, qui peuvent répondre rapidement a toutes les
demandes commerciales, techniques, applicatives et de service
apres-vente.

Radiometer Analytical SAS est certifiée ISO 9001. De plus, notre
Laboratoire Matériaux de Référence est accrédité par le COFRAC
(Comité Francais d'Accréditation) pour I'étalonnage de matériaux
de référence pour les mesures de pH et de conductivité
(Accréditation N° 2.1418).

Softwaregesteuert lassen sich diese Titratoren kombinieren oder
durch Zusatzbdiretten und einem Probenwechsler weiter ausbauen.

Elektrochemische Messsysteme: VoltaLab sind Komplettsysteme,
die allen Anforderungen gerecht werden. Alle Potentiostate der
Voltalab- Serie werden uber die gleiche Software gesteuert.
Elektrochemischen Methoden wie Voltammetrie, Amperometrie,
Coulometrie oder EIS- Impedanzmessungen kénnen auf diese
Weise sinnvoll verknuipft werden.

Radiometer Analytical SAS profitiert von seinen im Verlauf von
Uber 60 Jahren erworbenen Erfahrungen. Am Anfang stand der
Bau eines bahnbrechenden pH-Meters in Kopenhagen. Die
Position der Firma wurde durch den Erwerb von Tacussel, einer
bekannten Firma auf dem Gebiet der Elektrochemie, weiter
gestarkt. In jungster Zeit schloss sich Radiometer Analytical SAS
der Danaher Corporation an.

Die von Lyon aus operierende Firma Radiometer Analytical SAS
wird weltweit durch ein Netz erfahrener, im Werk ausgebildeter
Fachkrafte vertreten, die vor Ort bei Anwendungen und
Kundendienst umfangreiche Unterstiitzung gewahren kénnen.
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