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Fig.1 Open circuit potential-time curves of gold electrode in
alkaline thiourea solution with different concentrations
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Fig.2 Cyclic voltammetric curves of Au and Pt
electrodes in alkaline medium
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Fig.3 Stable polarization curves of gold electrode in NaOH
solution and alkaline thiourea solution
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Table 1 Anodic peak current and potential of electrode dissolving
in NaOH solution and in alkaline thiourea solution

Medium Peak potential (mV) Peak current (mA)
0.05 mol/L NaOH 700 0.121
0.05 mol/L CS(NH,), 670 1.993
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Fig.4 Stable polarization curves of gold electrode in alkaline
thiourea solution with different CS(NHy), concentrations
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Table 2 Peak current and peak potential of Au electrode
dissolving in alkaline thiourea solution with
different CS(NH,), concentrations
CS(NH), concentration Peak potential

Peak current

(mol/L) (mV) (mA)
0.05 655 1.985
0.10 655 0.7605
0.15 605 0.1713
0.20 480 0.09528
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Fig.5 Effect of pH value on open circuit potentials of gold
electrode in alkaline thiourea solutions
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Fig.6 Stable polarization curves of gold electrode in alkaline
thiourea solutions with different pH values
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Fig.8 Stable polarization curves of gold electrode in alkaline
thiourea solution at different temperatures
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Table 3 Peak current and peak potential of Au electrode dissolving
in alkaline thiourea solution at different temperatures

Temperature ('C) Peak potential (mV) Peak current (mA)
18 - -
25 655 0.761
30 592 2,721
35 596 4.387
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Fig.9 Cyclic voltammetrical curves of gold electrode in
alkaline thiourea solution at different scanning rates
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Table 4 Peak current and peak potential of Au electrode dissolving
in alkaline thiourea solution at different scaning rates

Scanning rate, Peak potential, ~ Peak current, 0 In('?)
v (mV/s) @ (MV) i, (MA)

10 655 1.985 3.162 1.151

50 780 4.398 7.071 1.956

100 820 6.042 10.000 2.303

200 870 9.203 14.142 2.649
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Electrochemical Kinetics of Gold Dissolution in Alkaline Thiourea Solution

WANG Yun-yan, CHAI Li-yuan

(School of Metallurgical Science and Engineering, Central South University, Changsha, Hunan 410083, China)

Abstract: Electrochemical behavior and kinetics of gold dissolution in alkaline thiourea solution have been investigated by
electrochemical techniques. The results indicate that open circuit potential moves negatively from —130 mV to —280 mV and the time for
reaching stable state changes from 400 s to 800 s when the concentration of thiourea increases from 0 to 0.2 mol/L. The anodic current
peak at cyclic voltammetric curves represents oxidation of gold, current increasing rapidly after 850 mV results from the evolution of
oxygen when scanning positively, while the cathodic reduction peak at 220 mV is the reduction of gold—thiourea complex ion when
scanning negatively. The peak potential of anodic oxidation moves negatively for 30 mV with the addition of thiourea, and peak current
is raised 15.5 times. Anodic peak potential and current change from 655 mV down to 480 mV and from 1.985 mA down to 0.09528 mA,
respectively when the concentration of thiourea increases from 0.05 mol/L to 0.20 mol/L. Anodic dissolution of gold becomes easier
when improving pH value of solution. The peak current increases from 0.761 mA to 4.387 mA sharply and peak potential decreases from
655 mV to 596 mV when temperature rises from 25°C to 35°C. However, too high temperature will result in the decomposition of
thiourea, so room temperature is optimal. Theoretical analysis illustrates that anodic dissolution of gold is an irreversible electron transfer
reaction.

Key words: gold; alkaline thiourea solution; dissolution; electrochemical behavior; electrochemical kinetics



