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Table 1 Effect of hydrochloric acid concentration
on the percentage of cadmium adsorbed
on a Dowex 1-X8 column

Hydrochloric acid
concentration/M 0.t 65 1.0 15 206 25

Percentage of 75.2

adsorption, % 86.6 92.6 99.4 98.5 95.6

Cadmium concentration : 0.1 ppb
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Table 2 Effect of eluent composition on percentage
of cadmium recovered from the column

BUNSEK! KAGAKU

Eluent

Recovery, %
NH(NO;/M HNO3;/M

0.1 0.2 [

0.5 0.2 55.9
1.0 0.2 62.2
1.5 0.2 86.2
2.0 0.1 33.0
2.0 0.2 99.1
2.0 0.4 96.2

Cadmium concentration : 0.1 ppb
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Fig. 1 Voltammograms of cadmium solution

A : Blank; B: Sample solution concentrated from tap
water; C:5ppb Cd was added to B. D: 10ppb Cd
was added to B.
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Table 3 Analytical results of cadmium in tap water

Sample No.t
Method
1 2 3 4 5 6 7 8 9
1, ppb 0.067 0.070 0.087 0.078 0.079 0.079 0.066 0.070 0.071
II, ppb 0.070 0.076 0.068 0.070 0.074 0.069 0.068 0.074 0.069

t Samples were collected from the tap water in our laboratory. Date: Jan. 4, 1983 (No. 1~4), Jan. 5, 1983 (No. 5~9). Method I:
The method employed in this work. Method II : A sample solution, 500ml, was evaporated to about 100ml and 10ml of HNOs-
HCIO¢ (1:1) solution was added to the solution. After the solution was evaporated to dryness, the residue was dissolved in HCL
(1 : 1) and water was added to the solution to contain 1.5M HCl. The solution thus obtained was treated as Method I. Blank value :
Method I, 0.004~0.005ppb; Method I, 0.012~0.014 ppb.

Table 4 Analytical results of cadmium in rain water

Sample No.t
Method
1 2 3 4 5 6 7 8 9
1, ppb 0.034 0.038 0.035 0.036 0.038 0.040 0.036 0.043 0.043
11, ppb 0.037 0.042 0.038 0.042 0.044 0.042 0.045 0.039 —_

t Samples were collected on the roof of the building of our laboratory. Date: May 1, 1983 (No. 1~35), Apr. 19, 1983 (No. 6~7).
Methods I and II are same as those given in Table 3. Blank value : Method I, 0.004~0.005ppb; Method II, 0.012~0.018 ppb.
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Fig. 2 Determination of cadmium in concentrated
sample solution (10 ml) by the standard
addition method

A : Tap water; B: Blank
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Determination of ultra-trace amounts of cad-
mium concentrated with anion-exchange resin by
differential pulse anodic stripping voltammetry.
Cheng Yun Piao, Toshic DecucHi, Isao SANEMAsA,
and Hideo Nacal (Department of Chemistry, Faculty
of Science, Kumamoto University, 2-39-1, Kurokami,
Kumamoto-shi, Kumamoto, 860)

As it is apparently difficult to measure directly very
low concentration of cadmium by the differential pulse
anodic stripping voltammetry (DPASV) with a hanging
mercury drop electrode (HMDE), cadmium in a

KAGAKU

Vol. 33 (1984)

solution was concentrated with anion-exchange resin,
and determined by DPASV. Hydrochloric acid was
added to 500 ml of a sample solution to contain 1.5 M
hydrochloric acid. After passing this solution through
a Dowex 1-X8 column (25x0.5cm), the adsorbed
cadmium was eluated with 10ml of a mixed eluent
consisting of 2.0 M ammonium nitrate and 0.2 M nitric
acid. The effluent was transferred to an electrolytic
cell, and was deaerated with nitrogen for 300s.
Pre-electrolysis potential of —0.8V us. Ag/AgCl
(3.3 M KCl) was applied to the HMDE for 200 s with
stirring. The stripping curve was then recorded under
the following conditions: scan rate 30 mV s, pulse
repetition time 0.1s, and pulse height 50 mV. The
determination of the cadmium by DPASV was carried
out by the standard addition method. The method
proposed here was successfully applied to the selective
determination of cadmium of ca. 50 ppt concentration
level contained in tap water and rain water with a
relative standard deviation of less than 9 %,.
(Received February 23, 1984)
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