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Electrodeposition of AsSb alloy from hydrochloric acid system

CAO Hua-zhen, WAN Qiang-bo, SHAN Hai-peng, RUAN Hui-min, ZHENG Guo-qu

(College of Chemical Engineering and Materials Science, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: AsSb alloy was prepared by electrodeposition in hydrochloric acid solution system containing As®" and Sb*".
The electrocrystallization process in cathode was studied by cyclic voltammetry and chronoamperometric transient
method. The surface morphology and the composition of deposits were characterized by SEM and EDS analysis. The
results show that the evolution of arsine is restrained in this system. The addition of Sb*" is beneficial to the
electrodeposition of alloy. The electrocrystallization process in glassy carbon electrode follows the diffusion-controlled
and three-dimensional nucleation mechanism. The nucleation rate increases with adding citric acid and the Sb*
concentration increasing, which leades to grains finer. The increase of acidity also increases the nucleation rate, while the

powdery deposits would be produced in high acidity. The content of arsenic in deposits reduces with the increase of Sb*"

concentration or the addition of citric acid.
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Fig. 1 Effect of hydrochloric acid concentrations on cyclic

voltammograms at As®" concentration of 0.04 mol/L and Sb**

concentration of 0.01 mol/L
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Fig. 3 Effect of citric acid on cyclic voltammograms at As®"
concentration of 0.04 mol/L, Sb>" concentration of 0.01 mol/L
and HCI concentration of 2 mol/L: 1—0 mol/L citric acid; 2—
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citric acid;
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Fig. 4 Cyclic voltammogram of glassy carbon in electrolyte
containing As®® and Sb>" and hydrochloric acid (As®*
concentration of 0.04 mol/L; Sb>" concentration of 0.01 mol/L;

HCI concentration of 2 mol/L)
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containing citric acid (As®" concentration of 0.04 mol/L; Sb**
concentration of 0.01 mol/L; HCIl concentration of 2 mol/L;
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Fig. 10 Surface morphologies of AsSb alloy electrodeposited under different conditions: (a) 0.04 mol/L As*", 0.01 mol/L Sb*",
2 mol/L H; (b) 0.04 mol/L As**, 0.01 mol/L Sb**, 2 mol/L H", 0.04 mol/L citric acid; (c) 0.04 mol/L As**, 0.02 mol/L Sb**, 2 mol/L

H'; (d) 0.04 mol/L As**, 0.01 mol/L Sb**, 4 mol/L H"
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Table 1 Mole ratios of As to Sb in deposits obtained at

different electrolytes

Concentration in electrolyte/(mol-L ") Mole ratio of As

No. AT SbY H  Citricacid t© Sbindeposites
1 0.04 0.01 2 0 1:1
2 0.04 0.01 2 0.4 1:2.5
3 0.04 0.02 2 0 1:2.25
4 0.04 0.01 4 0 1:1.2
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Charge for arsine
evolution,
total charge/%

Working Electrolyte /I
electrode v (mA-cm ?)

1.3X 107° As(1ID),
pt”! b 0.005 15
pH 1.81

; 1.3X107° As(I1D),
cul” 0.002 7.8
pH 1.78

; 1.3X107° As(I1D),
Fe!”! 0.002 2 3.5
pH 1.83

As(I1I) 0.04 mol/L,
Sb(III) 0.01 mol/L,
Cu 1 2.12
HCI 2 mol/L,

Citric acid 0.04 mol/L
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