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B AT glEolA] SHAARI S w2 o]E §75 MM S8 SadelEmA o= Bl
H7)8tetA EAE ZASITE S md el 44 B2 Polyvinylpyrrolidone (PVP)S I H 8 & (3-
Aminopropyl)triethoxysilane(APTES)E. 3t 2| Ae|7hs ATAA SAATE FAsIeH, Ae7ke] A
of wiet 9% Az R F vkl F SHE Fatel AEPkE Ao SAA SAEEAA] Bk
N Azt S ZM A SZ4AE XRD, SEMPF TGAS E3 &84 EAS B4l on, 17)318H3
542 1.0 M LiPF, (EC:DMC:EMC=1:1:1 vol%)2] Aaljel& ARgslo] T3 Alel g, &5, SRANAR, s
HIAES S8l ARSI Alxd SAAIZMAA] H3aAe] A7t vlEe] 285 wi% A 537 mAh/ge] 2 &
7] B g VeI O, 30 AlRE7HA ] AlolF AT 95%E W 9t Alo]E P &5 HIAECA
0.1 C/0.2 C Y o 98% 3|32 LiEhdlS ElsiSict.

Abstract — In this study, the electrochemical characteristics of Graphite/Silicon/Pitch anode composites were ana-
lyzed to improve the low theoretical capacity of graphite as a lithium ion battery. The Graphite/Silica composites were
synthesized by bonding silica onto polyvinylpyrrolidone coated graphite. The surface of used silica was treated with (3-
Aminopropyl)triethoxysilane(APTES). Graphite/Silicon/Pitch composites were prepared by carbonization of petroleum
pitch, the fabrication processes including the magnesiothermic reduction of nano silica to obtain silicon and varying the
mass ratio of silica. The Graphite/Silicon/Pitch composites were analysed by XRD, SEM and XRD. Also the electro-
chemical performances of Graphite/Silicon/Pitch composite as the anode of lithium ion battery were investigated by
constant current charge/discharge, rate performance, cyclic voltammetry and electrochemical impedance tests in the
electrolyte of LiPF, dissolved in organic solvents (EC:DMC:EMC=1:1:1 vol%). The Graphite/Silicon/Pitch anode com-
posite (silica 28.5 in weight) has better capacity (537 mAh/g). The cycle performance has an excellent capacity retention to
30th cycle of 95% and the retention rate capability of 98% in 0.1 C/0.2 C.
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Fig. 1. Schematic diagram of the preparation of Graphite/Silicon/Pitch composites.
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Fig. 2. Manufacturing procedure of Graphite/Silicon/Pitch composites.
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Fig. 3. XRD patterns of Graphite/Silicon/Pitch composites.
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Fig. 4. SEM images of Graphite/Silicon/Pitch composites (a) Graphite/PVP, (b), (c) Graphite/SiO,.
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Fig. 5. TGA curves of Graphite/Silicon/Pitch composites.
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Fig. 6. Cycle performance of Graphite/Silicon/Pitch composites.
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