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Effect of electrodeposited process on surface morphology and
electrochemical performance of galvanization coating

ZHANG Hui, ZHU Li-qun, HAN Yong-xiang

(School of Material Science and Engineering, Beihang University, Beijing 100083, China)

Abstract: Several electrodeposited zinc electrodes were prepared by electrodeposition technique in order to investigate
the influence of the concentration of KOH and current density on the micrograph and performance of galvanization
coating. The results show that the dendritic deposits become bulky as the concentration of KOH (250—400 g/L) increases.
Moreover the amount of hydrogen gas evolution, corrosion potential and corrosion current initially decrease and then
increase. With increasing of current density (25-100 mA/cm?), the massive crystal grains of galvanization coating
gradually change into dendritic formation, the reaction active of zinc electrode is accordingly raised and the property of
corrosion resistance is depressed. In addition, it is found that the galvanization coating exhibits the best electrochemical
and discharge performance when the current density is 75 mA/cm?. Its discharge capacity at the 10th charge-discharge
cycle with a current of 200 mA/g achieves 504 mA-h/g. The influence of chief process parameters on the morphology and
properties of galvanization coating is also explained and it is confirmed that the appropriate concentration of KOH and
current density are beneficial to improve the integrative performance of zinc electrode.
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Fig.1 Schematic diagram of apparatus for measuring
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Fig.2 SEM images of electrodeposited zinc electrodes with different concentrations of KOH: (a) 250 g/L; (b) 300 g/L; (c) 350 g/L;

(d) 400 g/L
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Fig.3  Effects of concentration of KOH on amounts of

hydrogen gas evolution for galvanization coating
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Table 1 Parameters of Tafel curves for electrodeposited zinc
electrodes with different concentrations of KOH
" 3 p(KOH)/(gL™) Poorn!V  Jeon/(mA-em™?)
[+]
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S, i
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400 —1.368 53.49
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Fig.4 Polarization curves of electrodeposited zinc electrodes

with different concentrations of KOH
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Fig.5 Effects of current density on surface morphology of galvanization coating: (a) 25 mA/cm?; (b) 50 mA/cm’; (c) 75 mA/cm?; (d)

100 mA/cm?
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Fig.6 Amounts of hydrogen gas evolution for electrodeposited

zinc electrode under different current densities
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Table 2 Parameters of Tafel curves for electrodeposited zinc

electrodes with different current density

Current density/(mA-cm 2) Peor/V Jeon/(mA-cm )
25 -1.370 32.03
50 -1.378 38.04
75 -1.375 48.38
100 -1.374 60.1
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