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Fig. 1 Solubilities of ZnO in KOH solution at
298 K with different concentrations'’!
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Fig. 2 Schematic apparatus of electrochemical

cell for charge/ discharge cycling test
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Fig.3 SEM photographs of samples
(a) —Sample prepared by directly chemical reaction;

(b) —Sample prepared by chemical co-precipitation
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Fig. 4 XRD spectra of samples

(a) —Sample prepared by directly chemical reaction;

(b) —Sample prepared by chemical co-precipitation
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Fig. 5 Charge/ discharge curves for
pasted zinc electrodes
(a) —3rd cycle; (b) —28th cycle
1 —Zinc electrode with calcium zincate of tetragonal shape;
2 —Zinc electrode with calcium zincate of hexagonak shape;
3 —Zinc electrode with physical mixture of zinc oxide and

calcium hydroxide; 4 —Zinc electrode with pure zinc oxide
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Fig. 6 Curves of discharge capacity vs cycle numbe r

( Symbols are same as those in Fig. 5)
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Fig. 7 X-ray radiographs of pasted zinc electr odes after 75 charge/ discharge cycles

(a) —Zinc electrode with calcium zincate; (b) —Zinc electrode with physical mixture of zinc oxide and calcium hydroxide;

(¢) —Zinc electrode with pure zinc oxide
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zinc solubility electrodes and electrolytes in zinc/ silver oxide

Effects of calcium additive on performance of pasted zinc electrode

ZHANG Chun', WANG Jiarr ming', ZHANG Zhao', ZHANG Jiar qing" >, CAO Churnan" ?
(1. Department of Chemistry, Zhejiang University, Hangzhou 310027, P.R. C hina;
2. State Key Laboratory for Corrosion and Protection, Chinese Academy of S cience,

Shenyang 110015, P.R. China)

[ Abstract] Calcium additive was added into the active ma terial ( zinc oxide) of th e pasted zinc electrodes using directly chemical reaction,
chemical coprecip ita tion and physical mixture of zinc oxide and calcium hydroxide. SEM images show t hat the sample prepared by directly
chemical reaction is tetragonal shape and t he sample prepared by chemical co- precipitation is hexagonal shape. XRD analys es show that these
two samples are calcium zincate crystals. Shapes of cal ciu m zincate crystals result from different prior growth direction of crystal in th e
preparation process of calcium zincate. The charge/ discharge performance, di scharge capacity, cycle life and surface pattern of the pasted zinc
electrodes w ere studied. Constant current charge/ discharge and X-ray radiographs indicate that the charge/ discharge performance and surface
uniformity of the pasted zin c electrodes with calcium zincate are better than those with physical mixture of zinc oxide and calcium hydroxide.

The performance of the pasted zinc electrode with calcium additive is always prior to that of the calciunrfree pasted zinc e lectrodes.

[Key words] pasted zinc electrode; zinc oxide; calcium hydroxide; calcium zincate; cycle life
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