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Electrochemical Behavior of Sodium Sulfite in Alkaline Thiourea System for Gold Dissolution
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Abstract: The polarization curves and AC impedance spectroscopy of gold and platinum electrodes were
measured by an electrochemical workstation to study the effect of sodium sulfite on the dissolution of gold
in alkaline thiourea solution. The results showed that the corrosion potential (E.,) of gold with sodium
sulfite was -0.776 V, which is far below that of thiourea, and that the corrosion rate was 0.014 mm/a, so it
is an effective reagent for gold dissolution. For a platinum electrode, thiourea underwent irreversible
oxidative decomposition under alkaline conditions, however, sodium sulfite had no significant inhibition
effect on the oxidative decomposition of thiourea. With the addition of thiourea, the E.., decreased, and
the corrosion rate increased, while the electrochemical impedance arc value is significantly reduced,
synergisticallypromoting the dissolution of gold. The solution consisting of 0.15 mol/L thiourea +0.15
mol/L sodium sulfite has the best gold solubility.

Key words: the dissolution of gold; synergistic effect; polarization curve; cyclic voltampor curve; AC
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Fig.1 The polarization curves (a) and impedance spectra (b) of

gold in different alkaline solutions
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Tab.1 The fitting results of the polarization curves of gold in

different solutions

JE& e A</ Loon! Egon!

i )
(mm/a) (HA/em”) \%
0.15 mol/L SC(NH,), 0.084 7.17x10°  -0.420
0.15 mol/L Na,SO; 0.014 1.21x10°  -0.776

0.15 mol/L SC(NHz)z
+0.15 mol/L Na,SO;

0.062 5.29x10°  -0.526
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Fig.2 AC impedance equivalent circuit
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Fig.3 The cyclic voltamen curve(a) and impedance map(b) of

platinum electrode in different alkaline solutions
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Fig.4 The polarization curves (a) and impedance spectra (b) of

gold in thiourea solutions of different concentration
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Tab.2 The fitting results of the polarization curves of gold in

thiourea  solution  of  different  concentration
(c(Na,S03)=0.15 mol/L)
c(SC(NH,),)/ JE g 2/ Loon/ Eecon/

(mol/L) (mm/a) (uA/cm?) \Y
0.01 0.019 2.99x107° -0.680
0.05 0.021 1.79x10° -0.480
0.10 0.090 7.61x10°° -0.500
0.15 0.062 5.29x10°° -0.526
0.20 0.038 3.21x10° -0.468
0.25 0.029 2.49x10°° -0.534
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Fig.5 The polarization curves(a) and impedance spectra(b) of

gold in sodium sulfite solutions of different concentration
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Tab.3 The fitting results of the polarization curves of gold in
different concentration of sodium sulfite solution

(c(SC(NH,),)=0.15 mol/L)

¢(Na,SO;)/ JE g 2/ Loon/ Eeon/
(mol/L) (mm/a) (uA/cm?) \Y
0.05 0.019 3.92x10° -0.441
0.10 0.056 4.79x10° -0.437
0.15 0.069 5.90x10° -0.440
0.20 0.062 5.26x10° -0.442
0.25 0.017 1.45x10° -0.573
0.30 0.012 0.98x10° -0.585

EeiFAa, KRN 0.25 mol/L I T 45 I B 71 4%,
{E I PR 5 3 2R.(0.017 mm/a) &) ELEE /S, AUAH 24T
0.15 mol/L I H 1/4. i, ZAL A S BB R,
B A< A 0.05 mol/L 1 0.15 mol/L 2 [A] i, 2%
WK, FHEGITAR RS, i, FFaa i B3R,
F] 0.25 mol/L i 5 K, 0.30 mol/L i S & [& 1K .
G HPL(E 5(b)), WAREREAH N 0.25 mol/L
(2% SR AP RN, WEHN 0.15
mol/L B (1£k 3) AP/ 0.30 mol/L B
BPUICER IR, SR . AR
W 0.15~0.25 mol/L i, BPIK1EHE N, 4
GHEWLRN, DA SRR AR, AR R
BNV FE N SRR [ E 0.15 mol/L A5 AF

3 4

1) A4 b, B AR R AN G il FA (B oor)
KT/, 4~-0.776 V, JEHEZEA 0.0142 mm/a,
BPUICE A EEBRIR I /), & —Fhog 20 i 417
TEBRIRH IS IR EREAfS , o pius 2838 K, F bt
Pt — P BRAG, APUICER I BN, R TGRER
BT P [ A 3 B R AR

2) TERAHAR b, BRARAEBPE SR AE T & K AEAT]
WA R, TR R E . EBRIR AN
ARG, BRIRE R R W HE
PAK LI/ B ARS8 A B B 781k,
EA A3 A S S HE 5 R P A B R O, R B T PR
BN B A BRR 2 R A

3) [EE AR ER IR, BEGRIRAR RN, RE
SRR T E R B BRI, BT
TR RN FE I I, TRA IR iR 4 M e )1 A7 e A

LR SETHE BRI AL o TR IR AT L B BR AU EE 241
0.15 mol/L I, JRE A S EIHE MR .
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