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Table 1 Proportion of carbon materials in each anode formula

w(Graphite)/ w(Activated carbon)/
Sample No.
w(Lead powder) w(lead powder)
1(Blank) 0 0
2 2% 0
3 1.5% 0.5%
4 0 2%
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Fig. 1 EUCAR power-assist profile
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Fig.3 Schematic diagram of lead-carbon battery
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Fig. 4 Laser particle size distribution curve of carbon material
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Fig. 5 SEM images of carbon materials: (a) Activated carbon;
(b) Graphite
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Fig. 6 Discharge curve of each battery at current of 0.5C;, A
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Fig. 8 SEM images of each anode formula after formation ((a)~(d)) and cyclic failure ((e)~(h)): (a), (¢) Sample 1; (b), (f) Sample 2;

(c), (g) Sample 3; (d), (h) Sample 4
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Cyclic performance of negative electrode doped with
carbon for lead-acid battery

WANG Lian-wu" %, WANG Xian-you', HUANG Wei-guo?, TONG Qing®, WANG Liang-yong®

(1. Hunan Provincial Key Laboratory of Electrochemical Energy Storage and Conversion,
School of Chemistry, Xiangtan University, Xiangtan 411105, China;
2. Hunan Sanxin Power of Science and Technology Co., Ltd., Shaoshan 411300, China)

Abstract: High specific surface area electrochemically active carbon and graphite were doped into the negative active
material of lead-acid battery to prepare the new-type negative electrodes of the lead-carbon battery. The cycle
performance of the battery under the condition of high-rate partial-state-of-charge (HRPSOC) was studied. Besides, the
as-prepared materials and batteries were characterized and tested by laser particle analyzer, scanning electron microscope
(SEM) and charge-discharge measurement. The results show that the cycle-life of the batteries whose negative plates
doped with carbon is markedly improved compared with that of the battery without carbon, especially the cycle life of the
battery with simultaneous addition of active carbon and graphite is the best, the cycle life will be over 85402 cycles.
Furthermore, it can be found by SEM that due to the addition of the carbon materials, the sulfation of the negative
electrode can be effectively inhibited when the battery is cycled at a heavy load discharge.

Key words: active carbon; graphite; lead-carbon battery; high-rate partial-state-of-charge; cycle-life
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