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Abstract

In the first few charge-discharge cycles of the lithium-ion battery, the Coulombic efficiency 1s low
(CE < 100%), indicating that some products (Li+) are left in the negative electrode of the battery after the
rreversible reaction. Prelithiation is a strategy to compensate for the loss of the active Li during the ini-
tial cycling and to improve the Coulombic efficiency of the battery by reducing the proportion of irre-
versible products. The purpose of this study 1s to explore the effects of the type of carrier added in the
prelithiation process on the reaction rate and the ratio of active lithium, and to figure out the best carrier
for future use. Literature has shown that carriers with the benzene ring have better effects on prelithia-
tion. Therefore, we choose to compare the effect of three types of carriers with benzene ring, namely bi-
phenyl, naphthalene, and benzophenone, on prelithiation. We discuss the method for accurately prelithiat-
ing anode materials for lithium-ion batteries in a short time and the optimal method to measure the ratio
of active lithium. We also compare the effects of different carriers on the ratio of active lithium. The
finding results of the experiment are as the following. First, biphenyl can dope the most active Li in the
Si-based anode and takes the least time to react, so biphenyl 1s the best carrier in this study. Second, add-
ing water to the prelithium material in an argon atmosphere is the best way to measure the ratio of active
lithium. Third, both reducing the water in the aqueous solution of tetrahydrofuran and raising the concen-
tration of the carrier help prelithiate the negative electrode of the battery. In the future, we may further
explore the influence of passivation and sintering on the effects of prelithiation. Most important, this
study can be applied to the selection of carrier in lithium-ion battery prelithiation, which 1s helpful to en-

ergy conservation or electric vehicle industry.
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