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Electrochemical behaviors of thiourea in alkaline medium

WANG Yun-yan, CHAI Li-yuan

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

Abstract: In order to describe electrochemical behaviors of thiourea and provide fundamental for gold ore leached by
alkaline thiourea system, the decomposed potential of thiourea oxidized in alkaline medium and the relationship between
decomposition and concentration of thiourea were studied in detail by the methods of electrochemical techniques, such as
stable polarization and cyclic voltammetry. The results indicate that the decomposition of thiourea is irreversible, and the
corresponding decomposition potential is 0.5 V. With the addition of thiourea concentration from 0.05 mol/L up to 0.15
mol/L, the decomposition of thiourea is accelerated, the peak current increases from 1.559x107* A up to 9.068x10°* A

and the peak potential moves from 0.505 V down to 0.430 V. The decomposition of thiourea becomes serious with

increasing pH value of system.
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Fig.1 Linear sweep voltammetric curve of alkaline thiourea

solution (Thiourea concentration: 0.10 mol/L)
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Fig.2 Stable polarization curves of alkaline thiourea solution

with different concentrations
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Table 1 Peak current and potential of stable polarization

curves of thiourea with different concentrations

Concentration/ Peak potential/ Peak current/
(mol'L™h \% 10%A
0.05 0.505 1.559
0.10 0.455 4.740
0.15 0.430 9.068
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solutions with different concentrations

Cyclic voltammetric curves of alkaline thiourea

TRUMRIAR L R3S B, VB AR IR 1) 5 B s d i i 1
S g AR P A AR IR Y

2.3 PR E X FARER LA R S R R
A ST R A P R - 4R 20 i PR 52 T
B 4 FIs o AN Rl 8 IR B G RV P Pt HAR )
PR 2 e _E [P B 3o Hh DLAR IR S84 7 1 1 i
Jsuge, AR IBUIR AL AN RIS S34b, Rl
FERLROHOR,  BRIRE A F S A G R a1

Current/107* A

02 04 0.6 08 10
Potential/V
4 AN[RIS P I B B R R P A AR 22 it
Fig.4 Cycle voltammetric curves of alkaline thiourea solution

at different scan rates (Thiourea concentration: 0.05 mol/L)
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Table 2 Relationship between current of thiourea oxidation

and scan rate at different potentials (107 A)

Scan rate/(mV-s ")

Potential/V
10 50 100 200
0.40 1.173 2.263 3.809 4.057
0.50 3.064 4.028 5.795 6.727
0.55 3.759 5.195 7.130 8.409
0.60 4.246 6.205 8.555 9.823
0.65 4.564 6.982 9.881 10.860
0.70 4.908 7.768 1.280 11.891
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Fig.5 Relationships between current of thiourea oxidation and

scan rate at different potentials
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Fig.6  Stable polarization curves and cyclic voltammetric
curves of alkaline thiourea solution with different pH values: (a)
Stable polarization curve, scan rate 1 mV/s; (b) Cyclic
voltammetric curve, scan rate 50 mV/s
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