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Abstract : This study was conducted to made a grid alloy (Pb-Ca-Sn-Al) which has a
temporary composition ratio in order to improve the efficiency of lead acid batteries. The
positive activity material made a 3BS(tri-basic lead sulfate; 3PbO-PbSO+H>0) by a low
temperature curing and it evaluates the plate efficiency through the life cycle testing. The
initial current capacity of low temperature curing plate was excellent but the life cycle was
not good (S1). As for the S2 plate, however, the initial current capacity and the life cycle
were superior.
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Table 1. Chemical compositions of the alloys of grids before and after formation.

Samol Ca (wt.%) Sn (wt.%) Al (wt.%)
ampie before after before after before after
S1 0.10 0.09 0.45 0.42 0.025 0.002
S2 0.06 0.05 1.20 1.17 0.025 0.002
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(a) S1 (b) S2

(c) S1 (d) S2

Fig. 1. SEM observations of active material after curing: (a)(b) positive and (c)(d) negative
plates.
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Fig. 2. X-RD pattern of positive active material : (a)bulky, (b)surface
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Table 2. The results of composition in

positive active material (After
Formation).
Item S1 S2
PbO(wt%) 7.46 8.38
PbO(wt%) 88.03 86.74
PbSO4(wt2) 4.11 4.48
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(c) S1
Fig. 3. SEM observations of active material after formation:(a)(b) positive and (c)(d) negative.
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Fig. 4. The results of DOD100% life cycle
test (S1 and S2).
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