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Fig. 1 Structure of Lithium Salt Type Additives
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Fig. 2 Structure of borate additives
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Fig. 3  Structure of boron-based heterocyclic additives
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Research Progress of Boron-based Electrolyte Additives for
Lithium-ion Batteries
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(1. School of Petrochemical Technology ,Lanzhou University of Technology ,Lanzhou 730050, China;
2. Gansu Key Laboratory of Low-Carbon Energy and Chemical Engineering ,Lanzhou 730050, China)

Abstract; As the carrier of ion transport in the battery,the electrolyte has a significant impact on the compre-
hensive performance of the battery,such as impedance , capacity ,and cycle life. Especially when the battery is
used under high temperature and pressure , the electrolyte will undergo serious oxidation and decomposition, re-
sulting in high impedance and low capacity of the battery and thus affecting the long cycle process of the bat-
tery. Among many ways to optimize the battery performance ,the utilization of additives has become a research
focus as a more economical and efficient method. Some additives have been applied to electrolytes with good
film-forming properties to stabilize the electrode-electrolyte interface for the purpose of electrolyte optimiza-
tion. Among the research of many additives, boron-containing additives have been widely reported to improve
the battery performance. Three boron-based lithium-ion batteries electrolyte additives are reviewed in this pa-
per,including types of lithium salt,borate ester and boron-based heterocyclic. The electrochemical properties,
the mechanism of film formation on cathode and anode ,and the effects on the battery are described. Finally, the
research directions of electrolyte additives for improving the comprehensive performance of lithium-ion batteries
are prospected.
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