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Fig. 1 Surface morphologies of zinc electrodeposition at different concentrations of additive: (a) Blank; (b) 0.5 g/L; (c¢) 1.0 g/L;

(d)1.5¢g/L;(e)2.0g/L; () 2.5¢g/L
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Fig. 2 SEM images of zinc deposits at different concentrations of additive: (a) Blank; (b) 0.5 g/L; (c) 1.0 g/L; (d) 1.5 g/L; (e) 2.0

g/L; (f) 2.5 g/L
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Fig. 3 XRD patterns of zinc electrodeposition at different
concentrations of additive: (a) Blank; (b) 0.5 g/L; (c) 1.0 g/L;
(d) 1.5 g/L; (e) 2.0 g/L; (f) 2.5 g/L
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Fig. 5 Effect of dosage of additive on current efficiency
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Table 1 Effects of dosage of additive on cell voltage and

energy consumption during zinc electrodeposition

Concentration of organic Cell Energy consumption/
additive/(g'L™") voltage/V (kW-h-t™)

0 3.34 3267.73
0.5 2.82 2601.25

1.0 2.76 2435.72
1.5 2.77 2440.60
2.0 2.80 2460.95
2.5 2.79 2454.79

3 g
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FEUF, SR RAR LAt Aok ]SE A3 33 nm,
BEBOGIECE, FEINEAESELE, EAXERAE
RISy, IR R E 2.76 V, HRCE S
1K 92.88%, FRALAEREN 2435.72 kW-h/t.
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Effect of polyether additive on zinc electrodeposition in
Zn(II)-NH;-NH,CI1-H,O system

LIN Wen-rong, YANG Sheng-hai, SUN Yan-wei, CHEN Yong-ming, HE Jing, TANG Chao-bo

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: In view of series of shortcomings existing in current zinc electrodeposition in ammoniacal system such as

uneven surface, loose and porous, raised burr on the edge of the surface of electrodeposited zinc, the effect of a polyether

additive on zinc electrowinning in Zn( Il )-NH,4CI-NH;-H,O system was investigated. The effects of different

concentration of the additive on surface morphology, crystallographic structure, cell voltage, current efficiency and power

consumption were evaluated, respectively. The results show that deposited zinc is smoothy and compact, zinc crystal

shows a highly preferred orientation, the crystallographic orientation is (110), the structure of zinc crystal is close-packed

hexagonal, the grain size is small, average cell voltage is lower than 2.79 V, current efficiency is up to 92.88%, and low

energy consumption of 2435.72 kW-h/t is obtained under the optimum concentration of 1.0 g/L for the polyether additive.

Key words: polyether; additive; surface morphology; zinc; electrodeposition
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