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Study on Self-discharge Mechanism of Lead—acid Battery Based on
COMSOL Simulation

WANG Feng
(Qingdao Navigation Marks Department, Beihai Navigation Guarantee Center, Qingdao 266000, China)

Abstract: With its own advantages, lead—acid batteries have always been the focus of research in the energy
field in the situation of that the energy structure is diversified. Aiming at the capacity attenuation caused by self—
discharge on lead—acid batteries, and based on mass transfer, electrical charge, chemical reaction and dynamic e—
quations, a one—dimensional transient simulation model of lead—acid batteries with self—discharge effects is pro—
posed, and under different working conditions the changes in battery voltage over time, as well as the spatial dis—
tribution of state of charge and electrolyte concentration are studied. The results show that the voltage decrease
caused by self—discharge effect will gradually slow down over time, and the self-discharge rate of the positive elec—
trode is greater than that of the negative electrode; there will be serious unevenness of electrolyte concentration
and state—of—charge in the electrode under the state of high density, which will exacerbate battery failure.

Key words: lead-acid battery; self—discharge; side reaction; capacity attenuation



