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Abstract

In this study, three-dimensional (3D) networks structure using single-walled carbon nanotubes
(SWCNTSs) for Si-graphite composite electrode was developed and studied about effects on the
electrochemical performances. To investigate the effect of SWCNTs on forming a conductive 3D
network structure electrode, zero-dimensional (OD) carbon black and different SWCNTs composition
electrode were compared. It was found that SWCNTs formed a conductive network between nano-Si
and graphite particles over the entire area without aggregation. The formation of 3D network structure
enabled to effective access for lithium ions leading to improve the c-rate performance, and provided
cycle stability by alleviating the Si volume expansion from flexibility and buffer space. The results of
this study are expected to be applicable to the electrode design for high-capacity lithium-ion batteries.
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Table 1. Si—Graphite based electrode compositions.
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Az W=o| A7|sey 242 Bl Ae) A
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Fig. 1. FE-SEM imagse of electrodes surface for (a) 15SiNP and (b) 15SiNP-3SW
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Fig. 2. Galvanostatic charge—discharge curves of (a) 15SiNP and (b) 15SiINP-3SW.
(c) rate capability and (d) cycling performance of 5SiNP and 15SiNP-3SW.
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Fig. 3. EDS mapping images of Si and C contents for (a) 15SiNP and (b) 15SiNP-3SW.
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Fig. 4. (a) Galvanostatic charge—discharge curves of 30SINP-3SW. (b) rate capability
and (c) Nyquist plots of 30SiNP-0.5SW, 30SiNP-1SW, and 15SiNP-3SW. (d) high

rate performance of 30SINP-1SW.
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