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Development of Binder Materials for Si-based Anode in
Lithium-ion Batteries

Jihee Yoon*, Jung-Keun Yoo*'

ABSTRACT: According to the rapid growth of electric vehicle (EVs) and E-mobility market, Li-ion batteries are one of
the most progressive technologies. The demand of LIBs with high energy capacity, rate performance and fast charging
is continuously increasing, hence high-performance LIBs should be developed. Si is considered as the most promising
anode material to improve energy density because of its high theoretical capacity. However, Si suffers large volume
chances during the charging and discharge process, leading to the fast degradation of cycle performance. Therefore,
polymeric binders play a key role in electrochemical performance of Si anode by efficiently enduring the Si expansion
and maintaining the binding networks in electrode. In this review, we explain the role of polymeric binders in
electrode and introduce the anode binders with enhanced mechanical and chemical properties which can improve
electrochemical performances of Si-based anode.
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Aotk ol UAWE A FHL A &3] A9 HelH, R4 § 1§ FEA 2o B3t A7 2
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Fig. 1. Electrode composition
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Table 1. Charateristic of active material in anode

Graphite Silicon
Specific capacity [mAh/g] 372 ~4000
Volume change [%] 10 320
Advantages Stability High E/D
Challenges Poor E/D Volume expansion
Pulverization
o Volume Many
expansion cycles
— —_—
Delamination Electrical isolation
Mary cycles
_
Unstable SEI layer SEl layer | Broken SEl layer Thick SEI layer
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Fig. 2. Mechanism of Si active material during char/discharging
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