
While these instructions are specifically
intended for users of Combination
REDOX Electrodes, they also can be
applied to the use of separate REDOX
and Reference Electrodes. Although
REDOX Electrodes do not have the
fragile glass bulb that is found in pH
Electrodes, care should still be taken to

prevent their ends from striking hard
surfaces and to prevent their platinum
sensing surfaces from becoming
scratched. The suggestions and
procedures in these instructions are
intended to help users avoid these
problems.
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Section 1 • HELPFUL OPERATING TIPS
1. As shipped, a protective cap that serves both to
keep the reference from drying and to prevent
breakage, covers the electrode tip. This cap is a
snug fit and it contains a pressure relief hole to
facilitate removal and installation. As supplied,
this hole is covered by a piece of vinyl tape to
retain moisture inside the cap. Before removing
or reinstalling this cap the tape must be removed
to expose the pressure relief hole (FIG 1).
2. Although vigorous stirring in the laboratory or
high velocities in flowing systems more rapidly
brings a sample, calibration standard or rinse
solution to the platinummeasuring surface and so
improves speed of response, care must be taken
to keep this surface from striking another surface,
being hit by a stirring rod, etc. In the laboratory,
the electrode should be mounted on the holder
that comes with the meter and, if possible, the
holder’s rod marked with tape to prevent the
electrode from being lowered so far that it strikes
the bottom of the container or a stirring rod. (FIG
2.)
3. After exposure to a sample, calibrating standard
or rinse solution, minimize carryover by a snap
action as shown in FIG. 3, shaking of the electrode
to remove residual drops of solution. Alternately,
the electrode can be wiped dry with an absorbent
paper or cloth towel.
4. As a rinse solution, use a part of the next
solution to which the electrode will be exposed.
This action will also minimize
contamination from carryover.Camlab Limited
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PRODUCT RANGE
Camlab electrodes come with a special pre-conditioning storage bottle filled with storage
solution to ensure your electrode is ready to use when you need it. The double junction
models provide added protection from contamination of the reference, providing a longer life.
Super Liquid junction models have refeshable liquid junctions. All electrodes are supplied
with a 1m cable and BNC connector unless otherwise stated.

1161693 EpoxyTough pH -combination pH electrode
Ideal for Standard Lab use

1161694 EpoxyTough pH - Double Junction combination pH electrode
Ideal for Lab and Field for a wide range of aqueous solutions, TRIS buffer, Photographic
solutions, Beer, Wine, Liquor, samples containing heavy metals.

1161695 EpoxyTough pH - Double Junction combination pH electrode with DIN connector
Ideal for Lab and Field for a wide range of aqueous solutions, TRIS buffer, Photographic
solutions, Beer, Wine, Liquor, samples containing heavy metals.

1161696 EpoxyTough pH - Long Double Junction combination pH electrode
This electrode has a long & thin epoxy body - 9.5 mm x 300 mm.
Ideal for tall flasks, bottles and other applications. Aqueous solutions and TRIS buffer

1161697 EpoxyTough pH - Micro combination pH electrode
This tough epoxy bodied electrode has a narrow 6 mm x 150 mm body.
Ideal for test tubes and other narrow spaces.

1161698 EpoxyTough pH - Flat Double Junction combination pH electrode
This robust & easy to clean sensor is ideal for measuring hard to clean fluids and also for low
volumes, or for tissue samples.

1161699 EpoxyTough pH - Spear Tip Double Junction combination pH electrode
Can be easily inserted into solids and semi-solids like meats, cheeses, and vegetables.

1161700 EpoxyTough Redox - Double Junction electrode
Combination ORP electrode with 1m lead and fitted with a BNC connector.

1161701 Rapid pH - Epoxy combination pH electrode
Research grade epoxy body with removable bulb guard. Provides fast, stable accurate pH
measurements, even with large temperature changes.
Ideal for samples with varying temperature.

1161702 Rapid pH - Epoxy Super Liquid Junction combination pH electrode
Research grade pH electrode with rapid-renew junction, removable bulb guard. Super Liquid junction
design allows you to flush the electrolyte to ensure purity and refresh the junction to give optimum
readings time after time. Ideal for Lab and Field for a wide range of aqueous solutions, TRIS buffer,
Photographic solutions, Beer, Wine, Liquor, samples containing heavy metals.

1161703 Rapid pH - Epoxy Flat combination pH electrode
Research grade flat-surface combination pH electrode .Flat surface pH glass is robust, easy to clean
and ideal for hard to clean fluids, low volumes, and tissue samples.

1161704 Rapid pH - Glass Super Liquid Junction combination pH electrode
Research grade glass body combination pH electrode with rapid-renew junction. Super Liquid junction
design allows you to flush the elecrolyte to ensure purity and refresh the junction to give optimum
readings time after time. Ideal for a wide range of liquids but particurlarly suitable for Beer, Wine,
Liquors and Photographic solutions.

1161705 Rapid pH - Glass combination pH electrode
Research grade pH electrode. Ideal for samples with varying temperature.

1161706 Adapter Cable - BNR (BNC) to DIN M Single Pin
(for connecting Camlab BNC electrodes to meters with a Din M connector) Suitable for Schott and WTW
meters. Alternatively you can order the DIN connector electrdoe above.

1161707 Adapter Cable - BNR (BNC) to US Standard Beckman
(for connecting Camlab BNC electrodes to meters with a Din M connector) Suitable for radiometer,

1161708 Electrode Storage Bottle Designed to seal around the base of your electrode and can then be filled
with a storage solution to keep your electrode in great condition so it is ready to use as soon as you
need it. We recommend a mixture of KCL solution and pH 4 buffer (non-coloured).

1161709 Filling solution for Rapid Super Liquid Junction electrodes 100ml 3.5M KCL refill solution
for Camlab Rapid Super Liquid Junction electrodes for 1161702 and 1161704

1161710 Replacement bulb guard This guard fits the following Camlab electrodes 1161702, and 1161701



5. When calibrating, keep the temperature of the
calibrating standard within a few degrees Celsius
of some value that is conveniently maintained at
your location. Doing this will minimize changes
in readings due to temperature changes.
6. The type of Reference Electrode used will
affect the millivolt readings of both samples and
calibration standards. The two commonly used
Reference Electrode types differ by having
internals made of silver/silver chloride (Ag/AgCl)
or internals made of calomel. Both Combination
and separate Reference Electrodes that are
accompanied by these instructions have Ag/AgCl
internals and have 3.5 M KCl gels. This type of
electrode will give a reading of about +40 mV as
compared to Reference Electrodes with calomel
internals and saturated KCl solutions.
7. Depending on the composition of the REDOX
Calibration Solution, with time the solution may
be oxidized or reduced and this will change its
reading. In general, then, REDOX Calibration
Solutions cannot be relied on for long termmany
months or years stability (the user should refer to
the solution’s manufacturer for recommendations
regarding solution stability).
8. When REDOX potentials are used to
continuously monitor the concentration of the
single chemical is easily determined by other
means (in the above example, a colorimetric test
kit could be used), a REDOX Calibration Standard
usually is not needed. The grab sample
calibration method described below can be used
in such instances.

SECTION 2.0 • CALIBRATION PROCEDURE
As a general rule, follow the procedures
recommended by the REDOX Meter
manufacturer keeping in mind the Helpful
Operating Techniques given above. The
frequency of calibration is a function of both the
electrode and the meter. They should be
calibrated together with the calibration frequency
determined by experience.

The following procedure has been found useful:

LABORATORY PROCEDURE
1. Remove the vinyl tape from the electrode’s
protective cap to expose the pressure relief hole.
Remove and save the cap.
2. Rinse the electrode with de-ionized or tap water
by carefully stirring it in a beaker containing this
rinse solution.
3. Remove the electrode and wipe dry with a soft
paper or cloth towel.
4. Pour REDOX Calibration Standard solution into
a small beaker to about a 3/8” (1cm) depth.
5. Insert the electrode into the solution and gently
stir taking care not to allow the end of the
electrode to hit the beaker.
6. Allow the reading to stabilize and compare it to
the standard solution’s value. Typically, the
readings should agree within ± mV.
7. If the electrode is to be checked in a different
standard solution, repeat steps 2 through 6.1 cm
(approx 3/8”)

GRAB SAMPLE CALIBRATION
1. Collect a sample of solution the electrode is
monitoring (take it from a place as close to the
electrode as possible).

2. Just when the sample is collected, observe the
meter reading and make a note of that value.
3. As quickly as possible, analyze the collected
sample by an appropriate means.
4. Now, if necessary, adjust the meter reading to
reflect the difference between the analyzed
sample and the meter reading when the sample
was collected. For example, if the meter read
0.5ppm when the sample was collected and the
analyzed sample value was 0.7 ppm, the meter
would be adjusted + 0.2 ppm from whatever its
present reading is.

SECTION 3.0 • ELECTRODE STORAGE
When readings are made infrequently, for
example, several days or weeks apart, the
electrode can be stored simply be replacing its
protective cap. Make certain that the cotton
inside the cap is wet -FIG 5. (do not use distilled
water), that the cap pressure relief hole is open
and slowly push the cap into position. Then,
cover the hole in the cap’s side with a piece of
tape. For very long-term storage, taping the top
of the cap to the electrode’s body will provide
additional protection against water loss.

SECTION 4.0 • ELECTRODE CLEANING
Coating of the platinum sensing surface can
prevent samples from reaching that surface and
is a primary cause of erroneous readings.
Materials that coat the reference junction can also
cause reading errors and coatings must be
removed if accurate results are to be obtained.
Soft coatings should be removed by use of a
squirt bottle or by wiping with a soft cloth. Hard
coatings or organic chemicals should be removed
by use of appropriate chemical such as 5% HCl.
If a solvent is used, select one that does not
damage the electrode materials that include
epoxy, nylon, silicone rubber, platinum and glass.
The platinum sensing surface is located in the end
of the glass tube that extends from the electrode’s
body. It can be cleaned by gently polishing it with
600 grade wet silicon carbide paper but should
only be done when chemical cleaning is not
effective. Wet a piece of the paper with water and
polish the electrode with a twisting and rocking
action as shown in FIG. 6.
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IMPORTANT NOTE: After the platinum sensing surface has
been cleaned, some period of time is required before it
once again provides stable readings. In general, soak the
electrode for 8 – 24 hours in the solution that the electrode
usually monitors.


