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Influence of Nd on Pb-Ag alloy anode for zinc electrowinning

HONG Bo, JIANG Liang-xing, LU Xiao-jun, NI Heng-fa, LAI Yan-qing, LI Jie, LIU Ye-xiang

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

Abstract: The effects of different Nd additions on the three main properties (anode potential, decay resistance and
mechanical property) of lead-silver alloy anode for zinc electrowinning used in galvanizing were investigated by using
constant-current polarization, weight-loss method and mechanics performance testing. On this basis, using
electrochemical methods, such as cyclic voltammetry (CV) and chronopotentiometry (CP) were used to study the
mechanism of action of Nd in galvanostatic polarization conditions. The results show that, 0.03% Nd (mass fraction)
addition can enhance the tensile strength of Pb-Ag alloy about 21.8%. The lead anode surface corrosion film mainly
composes of PbO, and PbSO, in zinc electrowinning conditions, Nd addition can inhibit the formation of PbSO,,
consequently reduce the anode corrosion rate obviously. Also there is a certain degree to decline the anode potentials of
Pb-Ag alloy due to the Nd reduction of over-potential of oxygen evolution and inhibitory effect of high-impedance
PbSO,. So, Nd is a good modifier for zinc electrowinning anode which can improve the three main properties of
lead-silver anode.
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Fig. 1 Influence of Nd content on mechanical properties of
lead-silver alloy
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Fig. 2 Average corrosion rate test results of Pb-Ag-Nd alloy

for 24 h
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Fig. 3 Potential—time curves after anodic polarization for 24 h
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Table 1 Reaction peak potentials on CV curves

Reaction peak Reaction o/V
A, Pb/PbSO, —0.436
A PbSO4/PbO,, O, 2.1
As PbO, 1.455
G PbO,/PbSO, 1.405
G PbO/Pb —0.448
G PbSO4/Pb —0.54
Cy H, -1.0
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H R
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