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Determination of Lead, Cadmium, Zinc Using Antimony
Electrode by Potentiometric Stripping Analysis

WEI Xiaoping, LIANG Qingmei, LI Jianping®

(College of Chemistry and Bioengineering » Guilin University of Technology, Guilin, Guangzi 541004, China)

Abstract Potentiometric stripping analysis method was proposed for determination of trace amounts of
heavy metals(zinc, cadmium and lead) by use of antimony electrode as working electrode. The experimen-
tal conditions for simultaneous determination of zinc, cadmium and lead were optimized. In HAc-NaAc
buffer solutions (pH=5.0), the sensitive potentiometric stripping peaks (dt/dE) of Zn*" .Cd*" .Pb*" ions
were obtained as —1.07, —0.70 and —0.52 V, respectively. With the deposition time of 60 s, the poten-
tiometric stripping peak value changed linearly with the ion concentrations in the range of 0 ~16.0 pug/ml.,
0~1.6 pg/mL and 0~0. 08 ;zg/mL for zinc, cadmium and lead, respectively. The detection limit of Zn*" ,
Cd*" and Pb*" was 4.0, 0.3 and 0. 03 pug/L, respectively. The method was applied to determine trace a-
mounts of zinc, cadmium and lead in water samples with satisfactory results.
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Figure 1. Potentiometric stripping curves.
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Figure 2. Differential potentiometric stripping curves.
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Figure 3. Effects of solution pH values on peak heights.
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Figure 4. Effects of the amount of HAc-NaAc
buffer on peak heights.
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Figure 5. Effects of the accumulation potential on

peak height(dt/dE) for Pb, Cd and Zn.
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Figure 6. Effects of deposition time on peak

heights for Pb, Cd and Zn.
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Table 2 Analytical results of the water samples pg/mL
S Wi {1 FHE  RSD/% AR WRERE MR/
Zn  4.421, 4.432, 4.378, 4.463, 4.278 4.394 1.63 5. 00 9.414 100. 4
MR Cd  0.562, 0.573, 0.557.0. 558, 0.568 0. 564 1.21 0. 500 1. 056 98. 4
Pb  0.034, 0.035, 0.036,0.035, 0.036 0.035 2.38 0. 050 0.086 102. 0
Zn  KKH 5. 00 5.01 100. 2
A —BA Cd  0.551, 0.554, 0.553, 0. 548, 0.563 0.554 1.02 0. 500 1.071 103. 4
Pb  0.035, 0.035, 0.036,0.036, 0.035 0.035 1.55 0. 050 0.086 102. 0
Zn  0.892, 0.896, 0.894, 0.901, 0.887 0. 894 0.57 1. 000 1.882 98. 8
2 — A Cd 0.100 0.095 95.0
Pb  0.037, 0.037, 0.037, 0.036, 0.036 0. 037 1.50 0. 050 0.086 98.0
Zn Kk 1. 00 1. 001 100. 1
K Cd  0.635, 0.654, 0.663, 0.664, 0.654 0. 654 1.78 0. 500 1. 149 99. 0
Pb  0.033, 0.033, 0.035, 0.033, 0.035 0. 034 3.24 0. 050 0.085 102. 0
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