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The Effects of Active Carbon on the Microstructure and Electrochemical
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he effects of active carbon with high specific surface area on the microstructure and electrochemical properties of the negative electrode ac-

tive material of lead-acid battery were studied. The results show that the addition of 0. 5% SPC04 type active carbon into negative electrode
is able to increase the discharge capacity of the negative electrode at 1C 5C and 10C rates by 18. 36% 42.68% and 44.01% and the discharge
cycle life of the ne-gative electrode at 2C 60 s is doubled. The test results of 6-FM-9F type battery show that not only under high—+ate partial-state—
of-charge (HRPSoC) conditions but also under full-charge and full-discharge conditions the cycle life has been significantly improved. Through the
analysis of the microstructure of active material it is believed that the addition of active carbon can significantly change the particle morphology and
pore structure. The addition of active carbon can make the particles and pore distribution of the negative electrode more uniform the size of the
particle is moderate and the ratio of the effective aperture range ( about 0. 4—3 um) between the patrticles of the active material is increased.
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Table 1 The main parameters of active carbon used in this experiment
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Fig. 1 The particle size distribution diagram of different active carbon mate—
rials
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Fig.2 SEM images of active carbon: (a) D103; (b) SPCO3; (c) SPC04
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Fig. 3 Comparison of discharge performance of batteries with negative electrode adding 0. 5% active carbon
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Fig. 4 Comparison of 2C 60 s fast discharge cycle performance of batteries
with negative electrode adding 0. 5% active carbon under HRPSoC
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o ( ) Table 2 Determination of pore parameters of active materials
o SEM Plate Porosity Apparent density Average pore Total intrusion
) g mL”! diameter/nm  volume/( em® + g7')
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Fig. 8 Comparison of pore distribution of active materials with different ne—
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Table 3 Comparison of discharge capacity of batteries
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0.4~3 um ( ) type Battery 1 Battery 2 Battery 3 Battery 1 Battery 2 Battery 3
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