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Preparation of Polypyrrole / Carbon Black Composites-and Their Applications in Lead-Acid Batteries
Chen Yuangiang': >
(1. Key Laboratory of Optoelectronic Materials Chemistry and Physics, Fujian Institute of Research on the Structure of Matter, Chinese Academy of Sciences,
Fuzhou 350002, China ; 2. Fujian Science & Technology Innovation Laboratory for Optoelectronic Information of China, Fuzhou 350108, China)

Abstract : The polypyrrole (PPy) / carbon black (CB) composite were prepared by in-situ oxidation polymerization on CB and
applied to negative plates of lead-acid battery. The micro-morphology, structure and phase compositions of as-prepared composite
were characterized by scanning electron microscope (SEM), Fourier transform infrared spectroscopy (FTIR), Raman spectroscopy
(Raman) and X-ray diffraction (XRD). The electrochemical performances of the composite were analyzed by linear sweep voltam-
metry (LSV) and cyclic voltammetry (CV). Finally, the effect of PPy / CB composite on the high-rate partial-state-of-charge (HRP-
SoC) performance of lead-acid batteries was investigated. The results show that the PPy / CB composite retains the structural feature
of CB, and has a higher hydrogen evolution over-potential and a larger capacitance than CB. When PPy /CB is added in negative
plate to prepare lead-acid battery, it effectively slows down the hydrogen evolution and the irreversible sulfation, which greatly pro-
longs the cycle life under the HRPSoC operation. The cycle life of the lead-acid battery reaches 7 578 times, which is improved by
about 109% compared with the control battery (only CB is added to the negative plate).

Keywords : polypyrrole ; polypyrrole / carbon black composite ; lead-acid battery ; sulfation ; hydrogen evolution
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