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1 R A s S 3 S 25 CHF- 4T o A0 R BT
H3AsO4+ 2H' + 2e= HAsO»+ 2H,0
® V= 0.560- 0.059 1pH+
0.0295lga(H3As04) -

0.02951ga(HAsO,) (1)
Cu** + 2e= Cu
¥/ V= 0.337+ 0.0295I1ga( Cu** ) (2)

H3As04+ 5H™ + 5e= As+ 4H,0
¥/ V= 0.373- 0.059 1pH +
0.0118lga(H3As04) (3)
HAsO2+ 3H" + 3e= As+ 2H,0
¥/ V= 0.248- 0.059 1pH +
0.01971ga(HAsO,) (4)
H3AsO04+ 8H™ + 8e= AsH;+ 4H,0
¥/ V= 0.144- 0. 059 1pH +
0.00741ga(H3As04) -
0.00741gp (AsH3) (5)
HAsO,+ 6H" + 6e= AsH;+ 2H,0
® V= 0.005- 0.059 1pH +
0.00981ga(HAsO,) -
0. 009 81zp ( AsH3) (6)
2H" + 2e= H;,
¥/ V= - 0.0591pH- 0.02951gp (Hy) (7)
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As+ 3H" + 3e= AsH;
@ V= - 0.238- 0.059 1pH-
0.01971gp (AsH3) (8)
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- 300mV(vs NHE) £ A i HAES AL A, H
B BT, AU B EAT H R AR
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Fig. 1 Cathodic potential —time curve of
No. 16 electrow inning solution
( A(HS04) = 250¢/L; P(Cu)= 8~ 0.2¢/L;
A As)= 2.5~ 0.8¢/L; w(As( V))> 90%:;
J= 180~ 140 A/ m?)
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Fig. 2 Polarization curve in industrial experiment
(Cathode area S= 1.12m?% P(Cu)= 3g/L;
P(As)= 1.8g/L; P(H,S0,) = 2.56¢/1)
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Evolution potential of arsine

QIU Yong-hai, TANG Renheng, CHEN Barzhen
College of Resource, Environment and Civil Engineering,

Central South University of Technology, Changsha 410083, P. R. China

Abstract: The standard equilibrium potentials of evolving AsHj from arsenic acid, arsenious acid and element arsenic are thermody-
namically calculated as 0. 144V, 0.005V, — 0.238V respectively. In the processing of the purification of copper electrolyte, arsenic
acid prior to arsenious acid evolves AsH3. When cathodic potential is negative enough, arsenic acid, arsenious acid and element arsenic
co-discharge and AsHj is evolved. The results of thermodynamical calculation are basically concordance with the measured results.
The standard equilibrium potential of AsH3 evolution is absolutely more positive than — 0. 608 V. In the processing of the purification
of copper electrolyte, the separation of copper and arsenic by electrow inning of controlling cathodic potential can prevent AsHj from e

volving effectively.

Key words: arsine; evolution potential; copper electrolyte
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