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Preparation and properties of Pb/Pb-MnO, composite anode for
zinc electrowinning
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Abstract: A new type of Pb/Pb-MnO, composite anode was prepared by composite electrodeposition, the effects of
particle size and crystal of MnO,, electrodes configuration and electrodeposition time on the particles content in
co-deposit were studied, and the optimum conditions of anode preparation were ascertained by orthogonal experiments.
The electrocatalytic activity for oxygen evolution reaction (OER) of the composite anode was evaluated by cyclic
voltammetry (CV) and galvanostatic polarization method. The results indicate that Pb/Pb-MnO, composite deposit
containing 1%~10% (mass fraction, %) MnO, particles can be obtained in the fluoborate solution of lead plating. In the
stimulant evaluation of industrial electrowinning, the composite anode prepared under the optimal conditions is about 300
mV, more active than the pure lead anode at the initial stage of electrolysis, and the stable potential after 24 h is 100 mV
lower than that of pure lead anode, which is equal to that of Pb-Ag (0.6%) anode.
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Fig.1  Influence of electrode configuration on surface
morphologies and particle contents of deposits (Other
experiment condition: y-MnO, (2—7 pm), particle suspension
80 g/L, current density 4 A/dm’, temperature 35 C): (a)
Horizontal electrode (experiment agitation rate 550 r/min); (b)

Vertical electrode (experiment agitation rate 400 r/min)
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Fig.2 Stress state of particles near electrode surface in
different electrode configurations (1—Boundary layer; 2—
Electrical double layer): (a) Horizontal electrode; (b) Vertical

electrode
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Fig.3 Surface morphologies of deposits using S-MnO, and
7-MnO, as disperse phase (Experiment condition: particle
suspension 80 g/L, current density 4 A/dm?, temperature 35 C,
agitation rate 550 r/min, deposition time 60 min): (a) f-MnO,;

(b) y-MnO,
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Fig.4 Influence of deposition time on particle contents in

deposits
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Fig.5 Surface morphologies of deposits at different

deposition time: (a) 30 min; (b) 90 min; (c) 180 min
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Table 1  Orthogonal experiment design of composite electrodeposition and corresponding results

Particle suspension/ Agitation rate/ Current density/ Mass fraction of
Experiment No. 4 . o Temperature/C )
(gLl™) (rmin ) (A-dm 7) particle/%
1 40 550 2 25 1.07
2 40 700 4 35 3.72
3 40 850 6 45 6.97
4 60 550 4 45 3.87
5 60 700 6 25 2.70
6 60 850 2 35 1.54
7 80 550 6 35 6.98
8 80 700 2 45 4.27
9 80 850 4 25 3.66

Experiment condition: horizontal electrode, -MnO,(2—7 pm), deposition time 60 min
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Fig.6 Influence of gelatin and cationic surfactant A on

particle content in deposit
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Fig.7 Influence of additives on surface morphologies of deposits: (a) 0 g/L gelatin; (b) 0.5 g/L gelatin; (c) 1.0 g/L gelatin; (d) 0.5

g/L gelatin+0.2 g/L surfactant A
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after (b) galvanostatic polarization for 12 h
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k> MnO, v i, B2 RRE H MnO, & 55K
11 PbO,-MnO, H 5 )2, IXFEE— 0 AR & B 1)
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