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HORIBA

The cadmium ion-selective electrode may be used to
measure the cadmium ijon concentration in any aqueous
solution including rivers, lakes and marshes, or used in plant

management in the plating, or metals industries.

Contents of the Package

The Electrode

Cable

2. The influence of pH

In highly alkaline regions, the cadmium ion
becomes a hydroxide that is difficult to dissolve.

The electrode must be used in a mildly acidic to
mildly alkaline solution.

The pH level that gives rise to hydroxides varies
with the cadmium concentration and the temperature,

Cadmium Ion-selective Electrode -« -+« -+ I 1000 600 however, it is between pH8 and pH9.
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This is the permitted pH range for the sample liquid
ion concentration value given inside the brackets.
(The pH range varies slightly depending on the ion

Electrode Characteristics
1. Detection characteristic
Figure 2 shows the relationship between the

ions can be shown in the following equation. K is the
selectivity constant and is used as a standard for
quantitatively indicating the influence of the

. tration). coexisting ions.
CODE - 1041411000 (;o;)cen ation) cadmium ion concentration and the electrode 2 303RT .
This is the change in the electrode potential when the potential. =Eo— — o log (au* ad)

ion concentration becomes 10 times denser (at 25
degrees C.)
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The response time when the concentration is changed
from 10* mol/L to 10 mol/L.
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~150 Interfering Ion S?}fﬁﬁy?;;:gi;;m
Ni* 1000
Cr* Fe 100

-200 Fe* 5
Pb* 1
Cu*,Ag* Not possible

Where a.**is the cyanide ion concentration, ax is
the concentration of interfering ions, nis the charge
number of interfering ions. The effects of the other
ions becomes smaller as K becomes larger, or when
the ion concentration in the test sample increases.
The selectivity constant K for various ions is listed in
Table-1.

Table-1. Selectivity constants
Note : "Not possible" means that these ions
cause a chemical change in the ion
sensitive membrane.
‘When the concentraition of coexisting jons exceeds

the selectivity constant,try using a masking agent.

(Masking agents that could be considered are a
chelating reagent,a precipitating agent,or complex
compound.)




4. Influence of temperature

The calibration curve of the electrode varies with
temperature. You must maintain the standard
solution and the sample solution at the same
temperature during measurement.

Preparations
1. Preparations Before Measurement

Accurately weigh out 2.584 g of commercially
available guaranteed reagent gradecadmium nitrate
(Cd(NOs): + 3H:0) and dissolve it in pure
(deionized) water. Add enough pure water to make 1
L. This solution is your 1000 mg/L Cd* standard
solution. Dilute 100 mL, 10 mL, and 1 mL of this
solution with pure water to produce 100 mg/L, 10
mg/L and 1 mg/L Cd* standard solutions.

Add 0.1 mol/L of potassium nitrate (10 g/L. KNOs)
as a supporting electrolyte to each of these solutions.
In addition, add the same concentration of supporting
electrolyte as the standard solution to the test sample
to obtain an even higher level of accuracy in your
measurements.

2. Electrode conditioning

Prepare the electrode before taking measurements
by soaking it for approximately 10 minutes in the
100 mg/L, Cd**standard solution.

B Measuring
1. Equipment

Assemble the electrode and ion meter
(potentiometer) as shown in figure 4.
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Adiabatic Plate Magnetic stirrer

(Such as styrofoam)
Fig.4

e Stir the solution at a constant speed
(approximately 300 to 500 rpm) using the
magnetic stirrer.

e Because of heat generated from the stirrer,
the temperature of the solution is slowly
rising, causing a drift in the electrode
potential. If this is the case, lay a sheet of
adiabatic materrial such as styrofoam
between the stirrer and the beaker in order to
prevent temperature changes.

e  The stirring may generate noise in the
electrode potential. If this happens, and you
are using an ion meter with a smoothing
function, enable the smoothing function.

e Use arecorder if required.

2. Preparation of the test sample
Add enough commercially available guaranteed
reagent grade potassium nitrate to the test sample to
make 0.1 mol/L (10 g/L. KNO:s).
3. Operation
Create a calibration curve for the electrode using 2
or 3 types of standard solutions with 10-fold
differences in concentration. This step is both for
preparing the calibration curve, and also for
verifying operation. The next step is to make
quantitative measurements of the sample solutions
using one of the following methods.
(a) Direct potentiometric Method
(b) Known Addition Method
(¢) Known Subtraction Method
(d) Potentiometric Titration Method
Consult the JIS K 0122 standards (General Rules
for Ion Electrode Methods) which covers each of
these measurement techniques in detail. Here is a
brief overview of (a) Direct Potentiometric Method.
With the Direct Potentiometric Method, you first
create a calibration curve using two types of standard
solutions with ion concentrations slightly higher and
slightly lower than the ion concentration in the
sample solution. You then measure the electrode
potential in the sample solution, and arrive at the
quantification value using the calibration curve.

Precautions

1. Do not rub or hit the ion sensitive membrane of
the electrode. It may damage the membrane and
degrade its special characteristics.

2. If direct sunlight falls on the ion sensitive
membrane, the light may cause changes in the
electrode potential. Use a brown beaker when
using the equipment under such conditions.

3. Before soaking the electrode in a liquid with a
different concentration, be sure to wash it first
with deionized water.

4. The electrode connector requires a high degree
of insulation. Take care not to touch this part
with dirty hands or dampen it.

Bl Troubleshooting .

1. Check whether the problem is in the ion meter
(potentiometer).

2. If the response from the electrode is slow, or its
sensitivity has degraded, take the following
steps to revive the ion sensitive membrane.

¢ Drop a few drops of water onto the water proof
abrasive paper included in the package. Lightly
polish the ion sensitive membrane by holding
the electrode vertically over the paper and
rubbing it in circles. Afterwards, soak the
electrode for approximately 10 minutes in 100
mg/L. Cd*standard solution before taking
measurements.

El Storage

When storing the electrode for long periods,
wash the ion sensitive membrane on the
electrode with deionized water, and wipe it with
some gauze. Fit the rubber cap included with
the package over the response membrane and
store the electrode in a cool dark place with a
dry atmosphere.
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