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The Right Electrode
for your Application
pages 4-5

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 both in the laboratory and in the field.
rements are designed to make operation simF:?le and errorfree.

Combined
pH Electrodes
pages 6-7

All e

Reference
Electrodes
pages 8-9

Glass
pH Electrodes
page 10

Metal
Electrodes
o page 11
: . " lon-selective
: i ' _ Electrodes
“ " ‘ pages 12-13
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Radiometer Analytical offers a wide range of electrodes for every

application and budget: combined pH, glass or reference electrodes Conductivity
featuring Red Rod or traditional technology, metal electrodes, ion- Cells
selective electrodes and conductivity cells. To choose the right pH \ aces 14-15

. LT . pages
electrode for your particular application, first refer to the table

on pages 4 and 5.

For pH and conductivity measurements, Radiometer Analytical
manufactures standards of the highest quality. Certain ranges are
delivered with certificates of con?ormity and traceability to meet
your accreditation and certification needs.

Solutions
for Calibration
and Maintenance

To keep your electrodes in excellent shape and extend their lifetime, pages 16-17-18

Radiometer Analytical provides maintenance and filling solutions
as well as necessary accessories.

Accessories

Radiometer Analytical also offers a range of meters, sample stands i
page

and sample changers to help you ensure reliable pH, ion and
conductivity measurements. For your full confidence, MeterLab
laboratory meters now come with a free 5-year guarantee. To find
out more, please ask for our separate Meterlab brochure or visit us
at www.hach-lange.com.




Radiometer Analytical’s uniiue Red Rod Technology provides

not only fast response time

reproducibility.

Red Rod electrodes feature:

Reproducible measuring
conditions ensured by

the special bayonet head.

The electrode fits into place in
one easy movement and is fixed
safely and securely in the same
position for every measurement.

Wide temperature range
(0 to 100°C) thanks to fast
temperature response of

Red Rod Technology.

Trouble-free liquid junction
as Red Rod encapsulation of ref-
erence elements means no silver
ions and therefore less risk of

clogging.
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Your guarantee of reproducible results
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Red Rod combined pH electrode compared to traditional combined pH electrode
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ut also long-term accuracy and

Fast and accurate
response thanks to the
symmetrical electrode chain
formed by the infernal and
external Red Rod reference
elements.

Stable signal as the Red
Rod Technology protects the
reference elements from light
interference. Saturated KCI
saltbridge aids stable liquid
junction potential.

The symmetry of Red Rod electrodes means
that the iso pH is the same as the zero pH
which provides highly reproducible results
even when temperature fluctuations occur.

The figure compares the measurements
performed with a general-purpose Red Rod
electrode and a traditionofcombined
electrode. A MeterLab setup was used

to measure certified standard pH solutions,
pH 7.000 thermostated at 50°C and

pH 4.005 thermostated at 25°C.

The figure shows the fast response of

the Red Rod electrode to changes in pH
and temperature (curves offset to increase

readability).



Combined pH electrodes
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Alkaline solutions v v v

Aqueous solutions
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Blood

B

Education purposes

Emulsions

Fat/cream/cosmetics

<R

Field use

Gel electrode

Hops/beer

M v

Hydrofluoric acid

Lacquer

Liqueur efc.

Long length >150 mm

4
N

Low ionic strength

Microsamples

Milk

llll’l

Non-aqueous media

il

Paint

Paper

Penetration (cheese)

Photo baths

Sea water, swimming pools

Soil

Solids, high content of

Suspensions

Temperature, high or varying

Temperature sensor, built-in
TRIS buffer

Viscosity, high

Voltammetry

Yogurt, curdled milk - n::n
Recommended - Acceptable |:| Not recommended - Risk of damage
v There is a Radiometer Analytical electrode for v In addition to your application, there are other
every application. The above table gives examples  considerations when choosing an electrode. The
of the many applications for which Radiometer length and diameter obviously depend on the
Analytical electrodes can be used. Where possible,  sample size and sample vessel. Radiometer
choose an electrode which is “Recommended” Analytical offers electrodes with various lengths
but where one electrode is required for several for specialist applications and small diameters
applications, it may be necessary to select one for microsamples.

which is “Acceptable”.

Full specifications of the electrodes featured
in the table are given on the following pages.
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Glass electrodes Reference electrodes

ME20955b

pHG200
pHG201
pHG211
pHG301
pHG311
XG250
REF200
REF201
REF251
REF321
REF361
XR820

Applications

Alkaline solutions

Aqueous solutions
Blood
Education purposes

Emulsions

Fat/cream/cosmetics
Field use -
Gel electrode
Hops/beer
Hydrofluoric acid

Lacquer

Liqueur etc.

Long length >150 mm

Low ionic strength

Microsamples
Milk BN
Non-aqueous media
QOil

Paint

Paper

Penetration (cheese)

Photo baths

Sea water, swimming pools
Soil

Solids, high content of
Suspensions

Temperature, high or varying

Temperature sensor, built-in
TRIS buffer

Viscosity, high
Voltammetry

Yogurt, curdled milk

ERRNANARRNN

v When measuring at high temperatures, the v To avoid chloride inferference, a reference
electrochemical system within the electrode needs  electrode with a chloride-free reference system

to be considered. Radiometer Analytical offers must be used (e.g. Hg/Hg,SO, with K,SO,
Ag/AgCl electrodes specially designed for high- saltbridge) or a reference electrode with a double
temperature measurements. salt-bridge construction. See pages 8 and 9.

See pages 6 and 7.


albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line

albertoo
Line


To meet your analysis needs, combined

pH electrodes are available with a variety
of lengths, diameters and reference systems.
To discover the advantages of Red Rod
reference systems, please refer to page 3.

All our electrodes are delivered with

a Certificate of Conformity signed by the Total
Quality Manager. This specifies the sensitivity,
zero pH, response time and batch number

of the electrode.

We supply a bottle of filling solution with every
combined pH electrode (with the exception

of the GK2401B and GK2401C, and gelilled
electrodes).

You may need a cable or plug adapter to
connect your chosen electrode to your meter.
Please see page 19.

Combined pH electrodes

Red Rod combined

pH electrodes

|
Type 7 plug  BNC plug

€ - £

S £
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Applications General
Type pHC2001 pHC2002 pHC2003
Part no. Type 7 -7
Part no. BNC -8 E16M313 E16M315 E16M334
Reference system Red Rod Red Rod Red Rod
pH range 0-12 0-12 0-12
Temperature range -10-100°C | -10-100°C | -10-100°C
Diameter 12 mm 12 mm 12 mm
Minimum sample depth 18 mm 18 mm 18 mm
Liquid junction Porous pin Porous pin Porous pin
Special features Long Long
Salt-bridge solution Sat. KCI Sat. KCI Sat. KCI

i
A | [
BNC plug  Screw cap TH 4 i
-. Il I
] | s 1
| I] q
‘ il £ £ £
e e Ve Je e M
b l v
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| — — - £ — —
1
ol | o
.. - 1\ gl | l | |
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Applications General-purpose Alkaline /
L |
Type pHC3001 | pHC3081 | pHC3006 | pHC3006L | pHC3005 | pHC3085 | RHC301A
Part no. BNC -8 E16M300 E16M305 E16M302 E16M342 \ /
Part no. Screw cap -9 | E16M301 E16M306 E16M307 E16M303 E\6M324
Reference system Ag/AgCl Ag/AgCl Ag/AgCl Ag/AgCl Ag/AgCl Ag/AgCl AJ/AGC
pH range 0-12 0-12 0-12 0-12 0-12 0-12 OV]A
Temperature range 0-80°C 0-80°C 0-280°C 0-80°C 0-80°C -5-80°C 0 —/&0°C
Lower diameter 12 mm 12 mm 6.5 mm 6.5 mm 12 mm 12 mm 1/2 n\m
Minimum sample depth 18 mm 18 mm 14 mm 14 mm 12 mm 12 mm /8 mh
Liquid junction Porous pin Porous pin Porous pin Porous pin Porous pin Porous pin yorous r}\n
Special features Temp. sensor Small @ Long, small @ Robust Temp. sensor
Salt-bridge solution 3MKCl + 3MKCl + 3MKCl + 3MKCl + 3MKCl+ 3MKCl + 3 MKCl +
sat. AgCl sat. AgCl sat. AgCl sat. AgCl sat. AgCl sat. AgCl sat. AgCl

Obtaining accurate and reproducible results: some tips

v Remember to make regular v The calibration buffers should

calibrations to ascertain the

have the same temperature as

actual sensitivity of the electrode.  the sample. Under normal con-
Ideal electrode sensitivity lies ditions, a deviation of +5°C

within the range 97 - 100%.

However, the electrode may be  buffers is acceptable.

used within as wide a range as
95 -10%.

between sample and calibration

v It is important to clean your
electrodes regularly to ensure

optimal response time.

The GKe ANNEX Electrode
Maintenance Kit is ideal for
electrodes with a saturated KCI
saltbridge. See page 1.
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m313-electrode-combined-ph-phc2001-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m315-electrode-combined-ph-phc2002-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m334-electrode-combined-ph-phc2003-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m300-electrode-combined-ph-phc3001-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m305-electrode-combined-ph-phc3081-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m306-electrode-combined-ph-phc3006-9/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m307-electrode-combined-ph-phc3006l-9/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m302-combined-ph-electrode-phc3005-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m342-phc3085-8-combined-ph-elctrode-with-temperature/1/name
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il' sensili\7 Viscous High KcI \Alkcline / General-

103 mm
103 mm
103 mm
103 mm
103 mm
103 mm
103 mm

|

Alkaline samples Surface Soils

[ —
PR

i

purpose
\samp pl flow \samg purpose
pHC2401 | pHC2005 | pHC2085 | pHC2011 | pHC2015 | pHC2441 | pHC205] | AHC2501 | pHC2601 | pHC2701 | GK2401B | GK2401C
E16M336 | —EH6i337— \ / \ / —EHeM339— | M5-26f 945-252
E16M400 E16M500 E16M501 E16M317 E16M318 E16M320 E1§M3/9 ET$MI21 E16M322 E16M323
Red Rod Red Rod Red Rod Red Rod Red Rod Red Rod Rec\yod Re&lod Red Rod Red Rod Re&Vod Red Rod
0-12 0-12 0-12 0-14 0-14 0-12 0-N2 0AI2 0-12 0-12 oN4 0-12
-10-100°C | -10-100°C | -10-100°C 0-100°C 0-100°C -10-100°C | -10/180°C | -10£1Q0°C | -10-100°C | -10-100°C | 0-/109°C -10-100°C
12 mm 12 mm 12 mm 12 mm 12 mm 12 mm VZmr\ /2m3( 12 mm 12 mm ¥5mﬁl 9.5 mm
14 mm 14 mm 14 mm 18 mm 14 mm flat /|8mm\ /'|8mm\ 18 mm 14 mm /16mm\ 16 mm
Annular ring Porous pin Porous pin Porous pin Porous pin Annular ring ’orous pin\ Dque/PorA\Js Sleeve Annular ring forous pin\ Porous pin
Robust Temp. sensor Robust \
Sat. KCl Sat. KCl Sat. KCI Sat. KCI Sat. KCl Sat. KCI |/ Sat. KCI Sat. KCl Sat. KCI Sat. KCI |/ Sat. KCI Sat. KCl

—
—
—

103 mm
103 mm
103 mm
103 mm

40 mm
—
—
pa—
—

Penetration Microsamples General-purpose Penetratiol nercl -pur
Gel-filled Gel-filled7 \ Vilass Iube/
pHC3031 Xc161 pHC3359 | pHC3105 | pHC3185 | pHC313] N-lc4ooo/ AHc4oor C4006f

E16M343 E16M329 \ / B 6M33] \ \ /
E16M325 B10C161 E16M308 E\6M328 E\6M3ﬁ2 E\6M323
Ag/AgCl Ag/AgCl Ag/AgCl Ag/AgCl Ag/AgCl AY/ARC CdJorel CYlorfiel Cillonfel

0-12 0-12 0-12 2-12 2-12 212 0\/2 0y/12 o0\/i2

0-80°C 0-80°C 0-80°C 0-280°C 0-280°C 0 -/80°C 0-pp°C 0-/p°C 0-pp°C

3 mm 12 mm 12 mm ﬂm’v .7m\1 ]ﬁn\n 6ﬁrﬁ(n

8 mm 5 mm
14 mm 8 mm 2 mm 18 mm 18 mm /iAmr\ f)mn\ lSmr\ lAmr\
Porous pin Porous pin Fibre Opening Opening ppeniné Pﬁrous pN %rous p\p %rous pN
Robust Temp. sensor \ | /smdi@\ [ / \ | Lgng, small P
3MKCl + 3 MKCl + 3MKCl + Solid gel Solid gel Solid gel Sat. KCI Sat. KCI Sat. KCI
sat. AgCl sat. AgCl sat. AgCl (3 MKC) (3MKCl) (3MKCl) / / \

v Never touch the electrode bulb v The typical response time for vV The expected lifetime of a
with your fingers. Any grease a combined pH electrode is combined pH electrode is 1'%2
may affect the elecirode membrane 20 s depending on the sample,  years provided that it has been
and cause a drifting potential. sample temperature, stirring efc.  correctly used and maintained.

* These Electrodes Contain Mercury.
Dispose According To Local, State Or Federal Regulations.
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m336-electrode-combined-ph-phc2401-7/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m500-electrode-combined-ph-phc2005-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m501-electrode-combined-ph-phc2085-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m317-electrode-combined-ph-phc2011-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m318-electrode-combined-ph-phc2015-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m320-electrode-combined-ph-phc2441-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m322-electrode-combined-ph-phc2601-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m323-electrode-combined-ph-phc2701-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/945-252-gk2401c-comb-phelectrode-d-9/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m325-electrode-combined-ph-phc3031-9/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b10c161-xc161-combined-ph-electrode-l-120mm/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m343-electrode-combined-ph-micro-phc3359-8/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m308-electrode-combined-ph-phc3105-9/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m329-electrode-combined-ph-phc3185-8-with-bnc/1/name
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m323-electrode-combined-ph-phc2701-8-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e16m500-electrode-combined-ph-phc2005-8-with-bnc/1/name
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A reference electrode provides a stable potential
whatever the measurement conditions. The main
differences between reference electrodes are the
type of reference system and the liquid junction.

Radiometer Analytical offers electrodes using
both Red Rod and traditional technology
(calomel, silver-silver chloride, mercurous
sulphate and mercuric oxide).

Electrodes with a double junction are mostly
designed for measurements using ion-selective
electrodes or samples sensitive to Cl~ or K*.

Sleeve junctions have a high flow to prevent
the risk of clogging. Porous pins are used for
general applications. Fibre reference electrodes
have a slow flow to avoid contamination of the

media.

Reference electrodes

1

Banana plug  BNC plug

—

|
===

103 mm

160 mm

|

Banana plug

Red Rod reference
electrodes

103 mm

20 mm
B
—

—
—

103 mm
103 mm

|

Appli Micro-samples General-purpose
Reference system Red Rod Red Rod Red Rod
Type REF200 REF201 REF251
Part no. E21M008 E21M009 E21M001
Temperature range -10-100°C | -10-100°C | -10-100°C
Lower stem diameter 4 mm 7.5 mm 12 mm
Liquid junction Porous pin Porous pin Porous pin/
porous pin
Special features For use with Double
pHG200 junction
Salt-bridge solution Sat. KCl Sat. KCI Sat. KCI

Screw cap
Applications General- |Non-aqueous| Voltammetry| Impedance
purpose media i
Reference system Ag/AgCl | Ag/AgCl Ag/AgCl Ag/AgCl | \Calomel Cylomel/ | \ Calomél Chlomel / | \Calomel [\ Calomgl
Type REF321 REF361 XR300 XR820 REF401* REF4217 REF451* REF921%/ XR110/ \XR150*
Part no. E21M002 E21M003 B20B300 B20C820 ERIMOT1 E21M0Q4 ER1M005 E21M007 B30B170 20850
Temperature range -5-80°C -5-80°C -5-80°C -5-280°C -1 O\f60°C -10 —¥¢°C -](\—/60°C 0- épﬁ 10\ ¢O°C -1Q 7’6O°C
Lower diameter 8 mm 12 mm 8 mm 8 mm 7A mm 8 'IAmm 8 m* 8 Mm Slmm
Liquid junction Porous pin Glass sleeve Porous pin Porous pin/ Pgrods pin Poroys gin Poyou pin/ Poroys pAin Porgug pin re
fibre QZfou pin f\ /K
Connection Screw cap BNC plug Screw cap Screw cap Banan Sciew cap! crew cogp Scrw ca| Sdrew ¢ crew tap
shielded cable / p|ug\ f \

Salt-bridge solution 3MKCI 3 MKCl Sat. KCl + | Sat. KCI + sat. Sat. KCI at. KCI Sat. KCl i M Licl Sat. KCI Sat. K

with sat. AgCl | with sat. AgCl sat. AgCl | AgCl upper res, \ /S énner reservg( / \/ (\

’ 7 \

A

A
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e21m008-reference-electrode-ref200-micro/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e21m009-ref201-reference-electrode-general-purpose/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e21m001-reference-electrode-ref251-double-junction/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e21m002-reference-electrode-ref321/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e21m003-reference-electrode-ref361/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b20b300-xr300-ag-agcl-reference-electrode/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b20c820-xr820-reference-electrode-ag-agcl/1/name

Salt-bridge junctions

|

it

35 mm 4354mm

-
=

—

]
i

—><+— 90 mm —
35 mm
—_—

160 mm

a4

Type AL100 AL110 AL120

Part no. B40A520 B40A550 B40A610

Lower diameter 12 mm 8 mm 8 mm

Junction Ceramic Ceramic Ceramic

Special features for @7.5 or 8 mm for ref. electrodes
ref. electrodes with ground joint

During measurement, the salt-bridge junction (also
called liquid junction protection tube) prevents the
reference electrode from being contaminated by

the media and vice-versa. It consists of a glass tube
terminated by a i
filling solution use

d

vid junction. Always ensure the
corresponds to the application.

Chloride free Voltammetry

\Hg/Hg250//| Mg/Hgo50,/ Mg/Hg,50,/ \ Hg/HgO /[\ Hg/HgO /
\REF601*/ | REF621° /| \XR200* /| \XR400*/ | \XxR440*/

§21mo12 EXIM004/ | BROB200/ |  R20B409 R20B449

0\- 607C 03\ 60°¢ 0\ 60°¢ o\ 60K o\ 60/C

Togm | 8y | sy

Porojs pin Porouf pin Porou pin Porops pin Fifre

ana Scew c Scew c Sgrew cjp Sdrew cyp
plug

/Sot. K;SO\ /%t K2SO4 /10:. K2SOy4 f.] M KOH\ ™ KOH\

15
2

Temperature sensors

|
L

L
o
\

Cinch
plug ‘
< £ £ £
£ € €
g 8 3
N
plug
Type T101 T201 T202
Part no. \E51M00Y/ E51MO001 E51M002
Temperature range -IQ-10§°C | -10-105°C [ -10-105°C
Diameter 7\§ 9(m 7.5 mm 7.5 mm
Material GXSS Glass Glass
Connection /ﬁYE\ Cinch Cinch
Instrument PAIM83/85 PHM2XX PHM2XX
ON83;§\ CDM2XX CDM2XX
CDM83 PHMOX PHMOX

For pH measurements and measurements with

ion-selective electrodes and conductivity cells, use
of a temperature sensor is recommended because
temperature affects the results.

* These Electrodes Contain Mercury.
Dispose According To Local, State Or Federal Regulations.

Obtaining accurate and reproducible results:
some tips
v To ensure a stable reference potential, the salt-bridge solution should not
be more than 5 mm below the electrode filling hole. Top up when required.

v Always read the proper storage conditions described in the operating
instructions.

v Clean your electrodes regularly. The operating instructions give details
of the most suitable cleaning procedure. A correctly maintained reference
electrode has a lifetime of approximately 2 years.
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b40a520-liquid-junction-protection-tube/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b40a550-salt-bridge-extension-ceramic/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b40a610-salt-bridge-extension-ceramic/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e51m001-t201-temperature-sensor-glass/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e51m002-t202-temperature-sensor-glass/1/name

pH glass electrodes from Radiometer Analytical
are made with highly shock-resistant glass, making
them extremely tough. The average Ii?etime

of a correctly maintained glass pH electrode

is approximately 2 years.

Certain electrodes are made with special glass for
pH measurements in strongly alkaline solutions.
These electrodes allow measurements within the

0 - 14 pH range without significant deviation from
the theoretical response.

Glass pH electrodes are always used in combination
with reference electrodes. To find the right reference
electrode for your application, refer to pages 8 and 9.

The zero pH of Red Rod glass pH electrodes when
used with their recommended reference electrode
is approximately pH 6.65. The zero pH of glass
pH electrodes is approximately pH 6.65 when
measured against a calomel reference electrode
(e.g. REF421, XR110) and approximately pH 7.25
when measured against an Ag/AgCl

reference electrode (e.g. REF321).

Glass pH electrodes

Screw cap | | |
£ £ €
. E £ £
5] o =}
o I &
v ¢ v

Applications General- Alkaline samples
purpose
Type pHG301 pHG311 XG250
Part no. E11MO001 E11M004 B10B250
pH range 0-12 0-14 0-14
Temperature range 0-80°C 0-280°C 0-80°C
Diameter 12 mm 12 mm 10 mm*
Reference system Ag/AgCl Ag/AgCl Ag/AgCl
Minimum sample depth 12 mm 12 mm 12 mm
Recommended REF421 REF421 XR100
reference electrodes REF321 REF321

* under ground joint

@

Type 7 plug ~ BNC plu

Red Rod glass
pH electrodes

s

3 mm

7]

] ﬁ‘

—
—

103 mm
103 mm

P —

I

Applications Micro- General- Alkaline
pl purpose pl
Type pHG20¢' pHG201 pHG211
Part no. Type 7 \ E11M005
Part no. BNC ET\Mg02 E11M006 E11M003
pH range OVZ 0-12 0-14
Temperature range 10 —/N)O"C -10-100°C | 10-100°C
Lower diameter / rnh 7.5 mm 7.5 mm
Reference system Jed RoY Red Rod Red Rod
Minimum sample depth / 4 mm \ 7 mm 7 mm
Recommended REF200 REF201/251/261

reference electrode

REF201 for general use
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e11m003-phg211-8-glass-ph-electrode-with-bnc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e11m001-phg301-glass-ph-electrode/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e11m004-phg311-9-glass-ph-electrode-screw-cap/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b10b250-glass-ph-electrode-ph-0-14-l-120mm/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e11m005-phg201-7-glass-ph-electrode/1/name

Single and combined metal electrodes can be used for redox measurements, redox
titrations or potentiometric techniques whereas double metal electrodes are ideal for
imposed current potentiometric titration. Radiometer Analytical’s electrode range
features single, double and combined metal electrodes with platinum, silver, gold,
antimony, mercury and glassy carbon sensing elements.

\

¥
Type 7 plug BNC plug

y ||
Ml RN IR

—
—
—
—

103 mm
103 mm
103 n;m
103 mm

Banana plug ~ Screw cap

Applications General- Karl Fischer Redox Kappa no. CcoD Silver halides pH meas. Redox
purpose titrati meas. |\ titrati A\ titrati / Titration  \ /\ fitration /\ meas.
Type M241Pt M231Pt M231Pt2 | MC3051Pt | MC408Pt*/ | WMC602Pt*/| M295Ag M291Ag | MC6091 1:7/ MC2095sh/ | MC201Au-§
Part no. E31M001 E31M002 E32M001 E31M003 945-390/ | '945-360/ | E34M003 E34M002 | £34MOO. £36m001/ | £36M005/
Sensing element Platinum Platinum 2 platinum Platinum tinu atinu Silver Silver Silver timol Gold
plate 5 x 5 mm| wire @ 1 mm | wires @ 1 mm ring F)ﬁng/ \irey rod rod \od/ )\{od/ wiA@ I/m
Temperature range -10-100°C | -10-100°C | -10-100°C | 0-80°C -10 \go°C 0-¥%9°C | -10-100°C | 0-80°C 0-\f°C | -10\100°C | -10\100°C
Lower diameter 7.5 mm 8 mm 12 mm 12 mm ]Zﬁ\m 945Am 7.5 mm 8 mm 12/vm ]2hm ]Z}Qm
Reference system Ag/AgCl Hgﬂ'lg)gz Hg/ﬂgZXOA Hg/}qg*OA R96 R\d ReA I&zd
Liquid junction Porous pin Pﬁous p\1 ngous p\p Pcfous ﬁ(n nyous b(n P9(ous \n
Connection Banana plug |  Screw cap 2 x banana Screw cap Tfpe 7 plu | Tfpe 7 pluy | Banana plug | Screw cap Jerew capy JENC plugy BNC plug,
Salt-bridge solution 3 M KCl with Sat. KCI at. KoSOy4 at. KpSO, Sat. KCI Sat. KCI
s |/ N/ [N/ NN
4 \

Screw cap | | | | [ ‘ |
)
|
£ £ £ £ [l
£ I £ £ £ E ‘ E
R S g S 3 |3
£ — — £ — — = -
£ £
(@] o
o o ;
L
| N\
—
12 mm
Applications Voltammetry Electro- oltammetry
emistry Redox
Type XM110 XM120 XM140 XM150 M221Hg/* M291C
Part no. B35M110 B35M120 B35M140 B35M150 E3¥MQ02 E36M003
Sensing element Platinum Platinum Platinum Platinum Menglry Glassy carbon
wire @ 1 mm |plate 5 x 5 mm | plate 8 x 8 mm | disc @ 10 mm rod @ 3 mm
Temperature range -10-100°C | -10-100°C | -10-100°C | -10-100°C -19’— 100{(: 0-60°C
Diameter 8 mm 8 mm 8 mm 12 mm / 8 mm \ 8 mm
Connection Screw cap Screw cap Screw cap Screw cap / Screw cap Screw cap

*  These Electrodes Contain Mercury.
Dispose According To Local, State Or Federal Regulations.

** This Electrode Requires Mercury To Function.
Dispose According To Local, State Or Federal Regulations.
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e31m001-metal-electrode-platinum-m241pt/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e31m002-metal-electrode-platinum-wire/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e31m003-metal-electrode-platinum-combined/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e32m001-m231pt2-metal-electrode-double-platinum-karl-fischer/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e34m003-m295ag-metal-electrode-silver-with-banana-plug/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e34m002-metal-electrode-silver-rod/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b35m110-metal-electrode-ground-joint/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b35m120-metal-electrode-platinum-plate/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b35m140-metal-electrode-platinum-plate-ground-joint/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b35m150-metal-electrode-platinum-disc/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e36m003-metal-electrode-glassy-carbon-screw-cap/1/name

The use of ion-selective electrodes constitutes a
quick and costeffective method of determining
ionic activity.

Due to their quality and diversity, Radiometer
Analytical ion-selective electrodes efficiently
solve various analytical problems of species in
solution.

For details of the reference electrodes
recommended for use with ion-selective
electrodes, please see pages 8 and 9.

Each electrode is carefully checked before packing
and is delivered with an individual control report
including information such as the response curve,
checkpoint value and slope.

Screw cap

€ £ € £

€ £ € £

3 8 3 3
lon Species Br- Catt c- c-
Type ISE25Br ISE25Ca ISE25CI ISE/HS25CI
Part no. E41M001 E41M002 E41M003 E41M004
Concentration range (M) 106 — 100 2x106-100 | 5 x10:5- 100 106 — 100
Concentration range (ppm) | 0.08 —80000 | 0.1-40000 | 1.8-35000 | 0.04- 35000
Temperature range 0-60°C 0-50°C 0-60°C 0-60°C
Diameter 12 mm 12 mm 12 mm 12 mm
pH range 2-14 4-12 2-14 2-4
Sensor type Solid-state | PVC membrane|  Solid-state Solid-state
Interfering ions -, 57, Zntt, pbtt I, CN7, -, CN7,

CN7, SCN™ Br~, SCN™ Br~, SCN™

Recommended REF251 REF201/REF251 REF251 REF251
reference REF451 REF451 REF451
electrodes REF601 REF601
Inner solution S41M001
Membrane kit E?1M001
part no. (2)

* Equally sensitive to Ag™.

(1) Any organic anions or cations that chemically resemble the species being analysed.

(2) The membrane kit contains three electrode tubes and a bottle of inner solution. The
- M27Ag-9 (part no. E34MOO01). Electrode insert with screw cap.

Note: REF251 and REF451 are double-junction electrodes. You may need to change the

Analysis with ion-selective electrodes is reliable and convenient
when a few simple guidelines are followed:

E(mV) 4
149 I
130 | N
11 s
92 | H
73 1 .~

54 ] N

35 E

Typical calibration curve for an ion-selective electrode.

v lon-selective electrodes respond logarithmically
over several decades of concentration.
However, to be able to rely on the result

in the area near the detection limit, you must
use several calibration points - see figure.

v Low calibration solutions should be prepared
each time the electrode is calibrated.

v Always calibrate the lowest standard
concentration first.

v Make sure that calibration standards and
samples have the same pH value, temperature
and ionic strength. If necessary, add ionic
strength adjustment buffer (TISAB/ISA solutions).

v Some ion-selective electrodes are sensitive to
light so use black beakers (part no. 904-515)
when measuring CI°, I” and Br".



https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m001-ion-selective-electrode-ise25br/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m002-ise25ca-9-ion-selective-electrode/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m003-ion-selective-electrode-ise25cl/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m004-ion-selective-electrode-ise-hs25cl-9/1/name

£ £ £ £ £ £ £ £ £ £
£ € € £ € £ £ € £ €
3 3 3 8 3 8 3 3 8 3
cN- Cu*+ F F I K* /[ Na* NH,* NO. Pb++ S (Ag*)® Surfactant
ISE25CN ISE25Cu ISE25F ISEC30TF ISE251 |\ ISE25K | | ISE21Na | \SE25NH4 /| ISE25NO3 | ISE25Pb ISE25S ISE25X
E41M005 E41M006 E41M007 E41M017 E41M008 \EA]MOO?/ E41M010 \EA'IMOIS/ E41M014 E41M015 E41M016 E41T001
5x107-103| 106-100 |5x107-100|5x 107100 106 - 101 2\(]0’5—1[)0 2 x106-100 3*]0’6—]¢0 3x106-100 106 - 100 5x107-100 | 5x102-10%
0.013-25 | 0.06 - 60000 | 0.01-20000 | 0.01 -20000 | 0.13 - 13000 OQB - 40(’)0 0.04 - 20000 O.d§ - 20(#)0 0.2 -60000 |0.2-200000 | 0.02 - 30000
0-60°C 0-60°C 0-60°C 0-50°C 0-60°C Q— 50°l: 0-70°C 0\— SOT 0-50°C 0-60°C 0-60°C 0-50°C
12 mm 12 mm 7 mm 12 mm 12 mm \mel 12 mm ]Ymrﬁ 12 mm 12 mm 12 mm 12 mm
9-14 0-14 511 (100 MF)| 57 (106 MF) 2-12 - )2 5-12 3 3-10 3-7 11-14 2-12
(3-7direct meas.)5-7 (106 M F) K/ (direct meas.) | (direct meas.)
Solid-state Solid-state Solid-state Solid-state Solid-state | PVC mgmbrane Glass PVC mefpbrane |PVC membrane | Solid-state Solid-state PVC
I”,Br, S~ |HgS, Agt, Cl™ OH~™ OH~™ CN 7, Hgtt NH4+\Rb* Li+, NH4+ + CI7, Br7, NO2” | Hg*+, Cut* |Precipitated cations|
Br~, SCN™ Rbt, Agt Agt forming complexes |  See note (1)
with sulphides
REF201/REF251| REF201/REF251 REF201/REF251] Built-in REF201/REF251 EF251 REF251 EF251 REF201/REF251 REF251 REF251 REF251
REF451 REF451 REF451 Ag/AgCl REF451 REF451 REF451 REF451 REF451 REF451 REF451
reference
] Sa1mo02 \ 7541M003 \|_S41M004
E91M002 / E91M003 E91M004

electrode insert can be ordered separately:

filling solution in the second compartment for certain measurements (see operating instructions).

Electrode membranes

A »

\ /

\.
Calcium Sodium Cyanide Fluoride
The sensing element of an ion-selective electrode is the membrane.

The type of membrane varies depending on the species to be measured.
Membranes may be solid-state (e.g. cyanide or fluoride), PVC (e.g. calcium) or glass (sodium).

Solutions for fluoride ion selective electrodes

lon and Electrode Description Part no.
F~  ISE25F F 1000 : 1000 ppm standard | S41M007
F~ ISEC301F solution, Fluoride, 500 ml
F~  ISE25F RENOVO.F, cleaning solution | S41M008
F- ISEC301F for ISE electrodes, 500 ml
F~ ISEC301F 30, K 52H009
o as o S21M004
S21M011
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m005-ion-selective-electrode-ise25cn/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m006-ion-selective-electrode-ise25cu-9/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m007-ion-selective-electrode-ise25f-9/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m017-isec301f-9-electrode-combined-ion-select/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m008-ion-selective-electrode-ise25i/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m010-ion-selective-electrode-ise21na/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m014-ise25no3-ion-selective-electrode/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m015-ise25pb-9-lead-electrodescrew/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41m016-ion-selective-electrode-ise25s/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e41t001-ise25x-8-ise-surfactant/1/name
https://www.pacificlab.com.au/shop/products/s41m007-fluoride-standard-solution-1000-ppm-500ml/1/name
albertoo
Text Box
S21M004
S21M011


It is important to choose a cell with the right construction and geometry for your particular application
and working conditions.
Radiometer Analytical offers conductivity cells for a wide variety of applications.

2-pole cells have a traditional design based on two plates of platinum. They are ideal for routine
measurement of conductivity and for use with a sample changer due to the easy rinsing.

3-pole cells consist of 3 platinum rings which facilitate optimal shielding during measurement.

4-pole cells consist of 4 platinum rings. They ensure accurate results over several decades of conductivity
with a single cell using just one calibration. They are particularly recommended when performing high
conductivity measurements.

With a 4-pole cell, an alternating current is applied to the two outer rings and the voltage is measured
on the 2 inner rings thereby avoiding errors due to polarisation effects and guaranteeing measurement
accuracy. The CDC566T and CDC866T Conductivity Cells offer the advantages of this 4-pole design
with a builkin temperature sensor. The tough epoxy body can be easily removed for rinsing which
makes these cells ideal for measurements across a wide conductivity range even in harsh conditions.

Some tips

v Conductivity measurement
is temperature dependent
(if the temperature increases

. » Mp—
@)

so does the conductivity value). ~
When performing conductivity MABS  UHF plug
measurements, it is advisable plug
to choose a cell with a built-in
temperctfure Sensor or use
a Sepqrcﬂe sensor. £ € £ £ £
£ € £ £ £
. 3 3 3 3 3
v Remember to calibrate Screw cap 2 2 2 2 =
your conductivity cell regularly
as the cell constant may vary
due to changes in electrode surface
due to contamination, for example.
vV If your cell is to be used with Applications Goneral-purpose
one of the conductivity meters in
our current range, the user-friendly Type CDC566T | CDC866T | CDC565 | CDC6AIT | CDC745-9
CDM210 or the high-performance Part no. UHF
CDM230 order a ce|| Wlth Part no. MABS E61M010 E61MO15 E61MO03 B15B001
7
a MABS p|Ug This p|Ug fype Par;noA screw cap . . S E61MO13
. | it bl for th CDM9?2 Body Epoxy Epoxy Epoxy ass Epoxy
IS also suitapble for ihe Cell. constant {cm) * 1.0 1.0 1.0 1.0 1.0
Conductivity Meter. For older Number of poles 4 4 4 2 2
meters (CDMSO or CDM83), Platinised NO YES NO YES YES
choose a cell with a UHF p|Ug Te?mperciure sensor YES YES NO YES NO
Diameter 12 mm 12 mm 12 mm 12 mm 12 mm
Max. temperature 80°C 80°C 80°C 100°C 100°C
Min. immersion depth 35 mm 35 mm 30 mm 14 mm 14 mm
CDM210/CDM230 YES YES YES YES YES®
CDM92 YES YES YES YES YES®
CDM80 NO NO NO NO NO
CDM83 NO NO NO YES? YES®
1) Removable epoxy tube for easy rinsing 6) Minimum sample volume
(can be replaced by glass tube - see accessories) 7) Diameter below the hea
2) Use adapter part no. A94P002 8) Use adapter part no. A94P001
3) Use cabr; part no. A94L136 9) The cell constant is defermined experimentally for
4) Use cable part no. A94L119 each cell and the value is given as a guideline only

5) Polymethylpentene. Removable part for easy rinsing


https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m010-cdc566t-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m015-cdc866t-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m003-cdc565-conductivity-cell-4-poles/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b15b001-cdc641t-conductivity-cell-with-temperature/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m013-cdc745-9-conductivity-cell/1/name

Recommended conductivity cells
by application

Applications/Characteristics SIS S
Wide conductivity range (general purpose) v v |/ v
Various aqueous and non-aqueous media v v v |V
Very strong acids and bases v
Use with sample changer v
Built-in temperature sensor v |/ 4 A4
Continuous measurements v v 4
Microsamples v
Flow measurements 4
Titration 4
Salinity (high conductivity) v 4
Pure water 4
Meets requirements of USP 24-NF19 v v
Meets requirements of EP 2.2.38 v
Use in glass tubes 4
Plastic body IV |/ v 4
Viscous media v

Highly resistant media 4
Field use |V |/ 4

e
£~
r

—
—
—
—

)
103 mm ——

120 mm
B
114 mm
103 mm
103 mm
103 mm
103 mm
120 mm

B
—
1,
—
= =
e |
—
T Y
—
—
=4
==X,
—
—

Pure Sample Strong Resistant Viscous Micro- Immersion
water hang acids, bases media Titration pl
XE100 CDC511T CDC741T CDC861T | CDC267-9 | CDC241-9 cDC749 | \CDC104 CDC304
\945-000 945-002
E61M009 E61MO12 E61MO16 E61M014 /
BSOE100 E61IMOT1 E61M008 \ /
Glass TPX® Glass Glass Glass Glass Glass Glgss Glass
1.0 1.0 1.0 1.0 0.1 1.0 1.7 /o 1.0
2 4 2 4 2 2 2 3
YES NO YES YES NO NO YES )i NO
NO YES YES YES NO NO NO /NG NO
12 mm 12 mm 12 mm 12 mm 12 mm 12 mm 4 mm I2m|\7’ 12 mm?
100°C 80°C 100°C 100°C 100°C 100°C 100°C /100°Q 100°C
10 mm 3mlo 10 mm 35 mm 26 mm 10 mm 4 mm / 55 mrn\ 55 mm
YES? YES YES YES YES® YES® YES / YES® \ YES®
YES® YES YES YES YES® YES® YES / YES® \ YES®
NO NO NO NO NO YES® NO [ YEs '\ YES
YES# NO YES? NO YES® YES® YES? YES YES

Part no. | Accessory

X31MO13 | Epoxy tube for CDC566T/CDCB66T, diameter 12 mm
X51M002 | Flow cell for 12 mm diameter sensors

X31MO014 | Circulation/pipette piece for CDC511T with set of accessories
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https://www.pacificlab.com.au/shop/electrodes-and-probes-1/b60e100-xe100-conductivity-cell-2-pole/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m009-cdc511t-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m016-cdc861t-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m008-cdc241-9-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m014-cdc749-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m012-cdc741t-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/electrodes-and-probes-1/e61m011-cdc267-9-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/products/945-002-cdc304-conductivity-cell/1/name
https://www.pacificlab.com.au/shop/products/x31m013-epoxy-tube-for-cdc566t-cdc866t-12mm/1/name
https://www.pacificlab.com.au/shop/titration-systems/x51m002-flow-cell-12mm-diameter-sensor/1/name
https://www.pacificlab.com.au/shop/titration-systems/x31m014-circulation-pipette/1/name

Accredited Calibration Laboratory

The use of standards manufactured by an accredited laboratory gives you complete confidence in the
traceability chain and calculated uncertfainties. Radiometer Analytical is part of the Hach Lange group
whose Calibration Laboratory, located in Berlin, is accredited for the calibration of certified pH and
conductivity standards by DKD, the German national accreditation authority. This accreditation (No. DKD-
K-47901) is recognised in more than 35 countries. All standards are formulated in compliance with NIST,
IUPAC and DIN19266 specifications!!.

IUPAC Series certified pH standards are fully traceable to the Standard Hydrogen Electrode through
Certified Reference Material produced by the Primary Laboratory of either NIST or DFM®.

Radiometer Analytical certified conductivity standards are fully traceable to SI units via Certified
Reference Materials manufactured by NIST. They are prepared and calibrated according to the internationally
recognised demal scale laid down by the International Organisation of Legal Metrology (OIML -
Recommendation No. 56).

Totally reliable packaging

Each standard is delivered in an airtight can and is supplied with a film-wrapped Certificate of
Conformity and Traceability as well as a DKD Calibration Certificate specifying the exact measured value
and calculated expanded uncertainty (k=2) for each batch of pH and conductivity solution.

A guaranteed value A useful reference

the nominal value of the a pH or conductivity temperature
standard is guaranteed until dependence table is printed

first opening, even after several  on the bottle.

years’ storage®.

GLP - every day

the number of uses can be marked
directly on the bottle in line with
Good Laboratory Practice.

Safe storage Nl
thanks to the
airtight can.

" Radiometé!
S ana lyll:ﬂ\

GLP - right from the start
the date of opening can be
marked directly on the botle.

Accurate values

the nominal value and the
tolerance of pH standards are
given with a resolution of 3

A T'_c;',“,‘;,_’/: o significant decimals.
Proven traceability Tt oo m‘- B
each standard comes with its o g pH . e .
own Certificate of Conformity 40 4.005 Inter nahpna! accr e,d."a"o"
| a DKD Calibration Certificate

0010 28'C £

and Traceability.

proves the traceability to national
standards.

Recommended shelf life
the observed typical shelf life
after opening is printed on
the bottle, ensuring timely use
(2-3 months depending on
the standards).

Foolproof calibration
each bottle of pH standard is
supplied with 25 colour-coded
beakers.

(1) Except pH7.000 formulated by us according to NIST, IUPAC and DIN19266 specifications of pH6.865 and pH7.413.

(2) Dansk Fundamental Metrologi A/S is accredited for pH measurements by the Danish Accreditation and Metrology
Fund (DANAK] (no. 255).

(3) 4-year guarantee for pH standards (2 years for pH 12.45). 2?/ear guarantee for conductivity standards (1 year for
the 25 pS/cm). The guarantee is valid from the date of the Certificate of Conformity and Traceability and only applies to
standards kept unopened in the sealed can in compliance with the storage recommendations specified in the certificate.

[4) 1ISO Guide 31 provides guidelines for certified reference materials.

NIST National Institute of Standards and Technology www.nist.gov
IUPAC International Union of Pure and Applied Chemistry www.iupac.org
DFM Danish National Metrology Institute www.dfm.dtu.dk

DKD Deutscher Kalibrierdienst www.dkd.eu

DANAK  Danish Accreditation and Metrology Fund www.danak.org
OIML International Organisation of Legal Metrology www.oiml.org


https://www.pacificlab.com.au/shop/search/?term=IUPAC&x=0&y=0

Certificate of Conformity and Traceability
Zertifikat tiber Konformitit und Riickfiihrbarkeit
Certificat de Conformité et de Tragabilité

pH 10.012 +0.010 (k=2) — 25°C

Part No.:
Bestellnr: S11MO007
Code :

Traceability:

Traceable to [UPAC/NIST pH scale.
Certified reference material: Radiometer
Medical A/S ampoule of pH standard, batch
119.4€ Nominal value pH 10.012at 25°C.
TH exact value of this standard was deter-
‘mined with an expanded uncertainty of
400025 pH by Radiometer Medical A/S's
accredited Primary Laboratory using a stan-
dard Hydrogen Electrode Apparatus.
Samples from the batch are stored at Hach
Lange GmbH for the warranty period of 4
years from the date of issue of the certi-
ficate

Certified value:

pH 10.012 £0.010 (k=2) at 25°C

‘The limits of the expanded uncertainty are
given to guarantee a confidence level of
~95% (k=2). This uncertainty reflects the
combined effects of measurement errors,
variability among bottles and possible chan-
ges during storage in unopened tin

Stability:

‘When stored in an unopened tin, the certified
value is guaranteed for 4 years from the date
of issue of the certificate.

Homogeneity:

_F__bottles were selected for analytical
control. Results from different botles
showed no statistically significant differences,
nor was there any correlation between values
obtained and the bottling sequence.

Measurement:
The certified value was determined by
‘measurements of samples with dedicated
electrodes under thermostated conditions
using a high-resolution meter (0.0004 pH)
traceable o electrical primary standards,
Separate bottles were controlled for bacterial
and mould contamination before the batch
was released.

Date/ Datum / Date : 2007-05-23
VYYYMM.DD / JUIMM.TT /| AAALMM.LI

Signature / Unterschrift / Signature:

FO14K03H

Lotn® :

Riickfiihrbarkeit:
Riickfiihrbar auf die [UPAC/NIST pH-Skala.
Zertifiziertes-Referenzmaterial: Radiometer
Medical A/S Prizisionsampullenlisung, Char-
ge219.4€ . pH-Nominalwert 10,012 bei 25°C.
Der éxakie Wert dieses Standards wurde mit
ciner erweiterten Gesamtunsicherheit von
£0,0025 pH in dem akkreditierten Primiir-
Laboratorium von Radiometer Medical A’S
unter Verwendung einer Standard-Wasserstoff-
rell

Batch No.:
Chargennr.: CO1311

Tragabilité :
Tragable sclon Iéchelle pH de TUPAC/NIST.
Matériau de référence certifié : étalon pH
Radiometer Medical A/S en ampoule, lot

149.4€ . Valeur nominale pH 10,0124 25 °C.

La valeur exacte de cet étalon a &€ détermi-

née avec une incertifude élargie de 20,0025

par le Laboratoire Primaire accrédi

Radiometer Medical A/S a lide d'un syst

utilisant une électrode standard & hydrogéne.
A < du nudsent lot

an

DEUTSCHER KALIBRIERDIENST DKD

Calibration laboratory for electrochemical measuring quantities
Laboraloire d'étalonnage en mesure électrochimique
accredited by the / accrédite par la

Akkreditierungsstelle des DKD bei der

PHYSIKALISCH-TECHNISCHEN BUNDESANSTALT (PTB)

& LANGE @

HACH LANGE GmbH
D-14163 Berlin

Calibration certificate
Certificat d'étalonnage

DKD-K-47901

000005

DKD-K-
Calibration mark | 47901
Marque d'étalonnage | 7.5

Object PH calibration standard 10,012
Ot Etalon pH 10,012
Manufacturer HACH LANGE GmbH

Fabricant

D-14163 Berlin

Nominal value
Valeur nominale

Serial / Lot number
Numéro de série / ot

Manufactured for
Produit pour

pH =10,0120,010 @ 25°C

Co1311

Radiometer Analytical SAS
72, rue d’Alsace

69627 Villeurbanne Cedex, France

Order / Part number $11M007
Ruméro de commande / articte

Number of pages of the certificate 2

Nombre de pages

Date of calibration 23.05.2007

Date d’stalonnage

This calibration certificate documents the
traceability to national standards, which
ealize the units of measurement according
o the International System of Units (S).
The DKD is signatory to the multilateral
agreements of the European co-operation
for Accreditation (EA) and of the
International Laboratory  Accreditation
Cooperation  (ILAC) for the mutual
recognition of calibration certificates.

The user is obliged to have the object
recalibrated at appropriate intervals.

Ce certificat d’étalonnage documente la
tragabilité des grandeurs mesurées par
raccordement aux étalons nationaux en
conformité_avec le Systéme international
dunités ().

Le DKD est signataire des accords multi-
latéraux de la_European co-operation for
Accreditation (EA) et de la International La-
boratory Accreditation Cooperation (ILAC)
pour la  reconnaissance mutuelle ~ des
certificats d'étalonnage.

Lutilisateur est tenu de faire étalonner fe

matériel référencé ci-dessus & des
intervalles appropriés.

This calibration certificate may not be reproduced other than in full except with the permission of both the Accreditation
Body of the DKD and the issuing laboratory. Calibration certificates without signature and seal are not valid,

Ce Certificat d'étalonnage ne doit étre divulgué que dans sa forme compléte et sans modifications. Des extraits ou
modifications doivent étre autorisés par le Service d'accréditation du DKD et par le laboratoire d'étalonnage ayant établi le
certificat. Les certificats d'étalonnage non signés et non estampillés ne sont pas valides.

Seal Date
Cachet Date

Head of the caljbration laboratory
Directeur du lgbjratoire d'étalonniage

23.05.2007 %- %‘ 4/

Dr. Helmut Simon

Person in charge

Personne regponsable ’
/ /%—n/r' 4,

Jessica Klinnert

D-14163 Berlin
& ++49 (30) 8 09 86-0
[ ++49 (30) 8 09 86-270

Full and recognised traceability

Each botile of certified pH or conductivity standard manufactured
by Radiometer Analytical is supplied with two certificates: a
Certificate of Conformity and Traceability drawn up according to
ISO Guide 314 and a DKD Calibration Certificate. The back of

the first certificate contains information about the composition and
precrarotion of the standard as well as recommendations for storage

use to ensure optimum performance.

IUPAC Series certified
pH standards

Type Value Qty Part No.
pH1.679 pH 1.679 +0.010 at 25°C 500 ml S11MO001
pH4.005 pH 4.005 +0.010 at 25°C 500 ml S11M002
pH6.865 pH 6.865 +0.010 at 25°C 500 ml S11M003
pH7.000* pH 7.000 +0.010 at 25°C 500 ml S11M004
pH7.413 pH 7.413 +0.010 at 25°C 500 ml S11M005
pH®.180 pH 9.180 +0.010 at 25°C 500 ml ST1M006
pH10.012 pH 10.012 +0.010 at 25°C 500 ml S11M007
pH12.45 pH 12.45 +0.05 at 25°C 500 ml S11M008

* Radiometer Analytical formulation.

Certified conductivity standards

Type Value Qty Part No.
KCl 1D 111.3 mS/cm +0.5% at 25°C 500 ml S51M001
KCl0.1D 12.85 mS/cm +0.35% at 25°C| 500 ml S51M002
KCl 0.01D | 1408 pS/cm +0.5% at 25°C 500 ml S51M003
NaCl 0.05% | 1015 pS/cm +0.5% at 25°C 500 ml S51M004
NaCl 25 25.0 pS/cm 5% at 25°C 250 ml S51M013**

Cont
i |
25.0 pS/em
Jswawen

** The NaCl 25 certified conductivity standard

it
s

o e )

comes in a 250 ml glass bottle.

For less demanding environments, we offer costeffective 4-7-10 Series buffers manufactured to Radiometer Analytical specifications.
Radiometer Analytical also produces a range of melar K€l solutions for calibrating conductivity cells.

4-7-10 Series

Molar KCI solutions

Type—— Value Qty
pH4.00 pH 4. g —3500 ml S11M012
H7.00 H7. ml S1TMO13
p! p!
pH10.06— pH 10.00 at 25°C 500 ml
p a m - ,’: M\!vwl

Type | Value Qty Part No.
KS910 | 0.1 MKCI (12.88 mS/cm at 25°C) 500 ml | C20C250
KS920 | 0.01 MKCI (1.413 mS/cm at 25°C) | 500 ml | C20C270
KS930 | 0.001 MKCI (148.9 pS/cm at 25°C) | 500 ml | C20C280
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https://www.pacificlab.com.au/shop/buffers/s11m001-ph-1-679-iupac-standard-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s11m002-ph-4-005-iupac-standard-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s11m003-ph-6-865-iupac-standard-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s11m004-ph-7-000-iupac-standard-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s11m005-ph-7-413-iupac-standard-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s11m006-ph-9-180-iupac-standard-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s11m007-ph-10-012-iupac-standard-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s11m008-ph-12-450-iupac-standard-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s51m001-1-demal-kcl-solution-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s51m002-0-1-demal-kcl-solution-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/s51m003-0-01-demal-kcl-solution-500ml/1/name
https://www.pacificlab.com.au/shop/products/s51m004-0-05-nacl-solution-500-ml/1/name
https://www.pacificlab.com.au/shop/buffers/s51m013-nacl-25-0-us-cm-at-25c/1/name
https://www.pacificlab.com.au/shop/buffers/c20c250-ks910-0-1m-kcl-solution-500ml/1/name
�https://www.pacificlab.com.au/shop/buffers/c20c270-ks920-0-01m-kcl-solution-500ml/1/name
https://www.pacificlab.com.au/shop/buffers/c20c280-ks930-0-001m-kcl-solution-500ml/1/name

Proper maintenance of electrodes means accurate and
reproducible pH results and longer lifetime. To ensure you
get the best possible performance from your electrode,
Radiometer Analytical offers a complete kit plus a selection
of maintenance and filling solutions.

GKe*ANNEX Electrode Maintenance Kit

The GK®ANNEX Electrode Maintenance Kit (Part no. S91MOO1) contains all you need for regular
maintenance of combined pH, glass and reference electrodes with saturated potassium chloride
saltbridge:

v Solutions for normal and intensive cleaning,

v KCl as saturated solution and crystals for refilling,

v GlLPelogbook to keep note of calibration and maintenance procedures,

v Utensils and eosy-to-ﬁ)llow instructions.

Maintenance solutions

The maintenance requirements of electrodes vary according to the application. After measurements
in aqueous solutions, cleaning with a mild solution such as © RENOVOeN is sufficient. However,
when the solutions contain protein, for example, stronger cleaning agents such as [ RENOVOeX
or Pepsin in HCl are required. For junctions contaminated with sulphides or AgCl precipitate,
Radiometer Analytical’s Thiourea Solution is ideal. The operating instructions provide cleaning
instructions for each type of electrode.

Type Description Part No.
O RENOVO-N Normal Cleaning Solution, 250 ml $16M001
0O RENOVO-X Xtra Strong Cleaning Solution, 250 ml S$16M002

KS400 Pepsin in HCI Solution, 250 ml C20C370

KS410 Thiourea Solution, 250 ml C20C380

Filling and storage solutions

Electrode operating instructions contain full information about short and longterm storage of electrodes
as well as tips on replenishing the saltbridge where appropriate. Remember to rinse your electrode
thoroughly in distilled water and seal the filling hole before putting it away. The instructions tell you
whether to store the sensing element dry or in a particular solution. Follow them carefully as the lifetime
of your electrode depends on its correct maintenance and storage.

L] L] o L] o
Selecting the right Filling and storage solutions for
o o L] ]

filling solution combined and reference electrodes

Reference el Soluti Type Description Part No.

Red Rod KCleL and KCleC KS100 Saturated KCI Solution, 500 ml C20C300

KS100 and KCleC KCleL Saturated Solution of KCl, 100 ml S21M002

Ag/AgCl (pHC3xxx /REF3xx) | KCleAg KCleL-30 | Saturated Solution of KCI, 30 ml S21MO10

Ag/AgCl (XCxxx/ XRxxx) KS120 KCleC KCl Crystals, 15 g S21M001

Calomel KCleL and KCleC KCleAg 3 M KCl Solution Saturated with AgCl, 100 ml S21M004

KS100 and KCleC KCleAg-30| 3 M KCl Solution Saturated with AgCl, 30 ml S$21M011

Hg/Hg,SO, KS160 KS110 KCl Solution 3 M, 500 ml C20C320
KS120 Saturated KCI + AgCl Solution, 500 ml C20C310
+S126-36 Sertorer d K !TAU !c Lok, - 20-mal S21MO0Q.
KS160 Saturated K,SO, Solution, 500 ml C20C500
KS160-30 | Saturated K,SO, Solution, 30 ml S21M007
LiCl-30 1 M LiCl Solution, 30 ml S21M008

L] L] o o
MeterLab Solution Kit pH Meter Solution Kit
(Part no. S21M002) (Part no. S?1TM003)

To help you obtain accurate calibrations with your  To help you obtain accurate calibrations with your
pHC2xx or pHG2xx + REF2xx Red Rod electrodes. ~ pHC3xxx or REF3xx + pHG3xx electrodes.

It contains: six certified IUPAC pH standards, coloured It contains: three 4-7-10 Series buffers plus KCleAg
beakers, beaker dispenser and beaker holder, filling solution.

KClelL solution and KCleC crystals.


https://www.pacificlab.com.au/shop/buffers/s16m001-renovo-n-solution-250-ml/1/name
https://www.pacificlab.com.au/shop/buffers/s16m002-renovo-x-solution-250-ml/1/name
https://www.pacificlab.com.au/shop/products/c20c370-ks400-cleaning-solution-250ml/1/name
https://www.pacificlab.com.au/shop/products/c20c380-ks410-cleaning-solution-250ml/1/name
https://www.pacificlab.com.au/shop/products/c20c300-ks100-saturated-kcl-solution-500ml/1/name
https://www.pacificlab.com.au/shop/products/s21m002-kcl-saturated-solution-100ml/1/name
https://www.pacificlab.com.au/shop/products/s21m010-saturated-kcl-ph-filling-solution-30ml/1/name
https://www.pacificlab.com.au/shop/products/s21m001-kcl-crystal-15g/1/name
https://www.pacificlab.com.au/shop/products/s21m004-3m-kcl-solution-kcl-ag-100ml/1/name
https://www.pacificlab.com.au/shop/products/s21m011-3m-kcl-solution-kcl-ag/1/name
https://www.pacificlab.com.au/shop/products/c20c320-ks110-kcl-solution-3m-500ml/1/name
https://www.pacificlab.com.au/shop/products/c20c310-ks120-kcl-agcl-saturated-solution-500ml/1/name
https://www.pacificlab.com.au/shop/products/c20c500-ks160-saturated-k2s04-solution-500ml/1/name
https://www.pacificlab.com.au/shop/products/s21m007-ks160-30-k2so4-saturated-solution-30ml/1/name
https://www.pacificlab.com.au/shop/products/s21m008-licl-1m-solution-30ml/1/name
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Connection cables

for screw cap electrodes

Plug adapters

Instrument socket Type Part no. Electrode plug Instrument  Part no.
socket

Banana = [=> CLil AQ4LTTI BNC H|Ill-l» Type 7 A94P800

Type 7 BNC AQ4P802

DIN CL113 AQ4L113 2 x banana BNC AQ4P801

BNC _..-Eﬂl’ Clll4  A94L14 BNC DIN A94P806

Type 7 cle A94L116 Banana |-|§:\1” BNC AQ4P807

UHF (PL259)

CL119 AQ4L119 Banana @ 4 mm

2 x banana ClI20  A94LI20 Banana@4mm [ | || | O Type 7 809-147
LEMO @ 5 mm —mmmg] [ CLI29  A94L129 UHF il I ————] | ] MAB6 A94POO]
MAB6 =l ClI36  A9ALI36 MAB6 Dﬂﬁﬁ UHF+PYE  A94P002

Other accessories

Part no. Description
X31MO12 Conical joints for 12 mm diameter electrodes,
polyethylene, set of 4 pcs.
Electrode accessory kit consisting of:
- 5 protective caps for 7.5 mm diameter electrodes
X91M005

- 5 protective caps for 12 mm diameter electrodes ‘\
- 5 filling hole clips for 7.5 mm diameter reference electrodes I

- 5 filling hole clips for 12 mm diameter reference electrodes
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https://www.pacificlab.com.au/shop/products/a94l111-cl111-electrode-cable-fx-1m-ban/1/name
https://www.pacificlab.com.au/shop/products/a94l113-cl113electrode-cables7-coax-1m/1/name
https://www.pacificlab.com.au/shop/products/a94l114-cl114-electrode-cable-bnc/1/name
https://www.pacificlab.com.au/shop/products/a94l116-electrode-cable-type-7/1/name
https://www.pacificlab.com.au/shop/products/a94l119-cl119-electrode-cable/1/name
https://www.pacificlab.com.au/shop/products/a94l120-electrode-cable-2-x-bannana/1/name
https://www.pacificlab.com.au/shop/products/a94l129-electrode-cable-lemo/1/name
https://www.pacificlab.com.au/shop/products/a94l136-cl136-cable-s7-coax/1/name
https://www.pacificlab.com.au/shop/products/a94p800-plug-adapter-bnc-f-type-7/1/name
https://www.pacificlab.com.au/shop/products/a94p802-type-7-bnc-adapter-plug/1/name
https://www.pacificlab.com.au/shop/products/a94p801-adapter-plug-dbl-pt-tim900/1/name
https://www.pacificlab.com.au/shop/products/a94p806-plug-adapter-bnc-din-m/1/name
https://www.pacificlab.com.au/shop/products/a94p807-plug-adapter-bnc-m-banana-f/1/name
https://www.pacificlab.com.au/shop/products/809-147-adapter-electrode-plug-banana-type-7/1/name
https://www.pacificlab.com.au/shop/products/a94p001-adapter-plug-uhfcdc3xx-cdm92/1/name
https://www.pacificlab.com.au/shop/products/a94p002-plug-adaptormab6-f-uhf-m-pye/1/name
https://www.pacificlab.com.au/shop/products/x91m005-clips-protective-caps-for-electrodes/1/name
https://www.pacificlab.com.au/shop/products/x91m005-clips-protective-caps-for-electrodes/1/name
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Radiometer Analytical SAS develops

and manufactures 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 standards, Radiometer Analytical masters
the complete measuring chain. Our customers obtain
a reliable result at reasonable cost thanks to all-in-
one systems that are easy fo 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 making use of

Radiometer Analytical offers a range of more
than 300 electrodes - combined pH, glass or
reference electrodes, metal electrodes, ion-
selective electrodes and conductivity cells - for
every application and budget. Electrodes are
manufactured on our premises in Villeurbanne,
France using a combination of traditional know-
how and state-of-the-art technology.

It takes between 2 and 11 days to manufacture a
combined pH electrode, depending on the type.

Preparing the stem for dipping

Distributed by

L
|
P
PACIFIC
LABORATORY
PRODUCTS

Australian Head Office

PO BOX 465
Blackburn, VIC 3130

it

Dipping in molten glass

Free Call: 1800 723 405

Ph: (03) 9845 0300

Fax: + 61 39845 0350

e-mail: sales@pacificlab.com.au

techniques such as voltammetry, amperometry,
coulometry, polarography and EIS.

Radiometer Analytical has been building its
expertise for more than seventy years, ever since
the company pioneered its very first pH meter
in Copenhagen, Denmark. This expertise was
strengthened by the acquisition of Tacussel,
another leading name in electrochemical
instrumentation.

Now based in Lyon, France, Radiometer
Analytical today belongs to the Danaher
Corporation.

The company is part of the Hach Lange Group
whose Calibration Laboratory is accredited for the
calibration of pH and conductivity standards by
DKD, the German national accreditation authority.

Radiometer Analytical SAS is 1ISO 9001 certified.

Radiometer Analytical products are distributed
worldwide through the Hach and Hach Lange
sister companies by a network of experienced
specialists, offering comprehensive applications
and after-sales service.

The most spectacular stage of the process is the
blowing of the glass bulb from a blob of molten
glass heated to 1200°C.

To explain just what goes on behind the scenes
when a combined pH electrode is manufactured,
Radiometer Analytical has produced an
informative illustrated article. Ask for a free copy
or download it from our web site:
www.hach-lange.com.

= e

Blowing the glass bulb

Data subject to change without notice.
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