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Abstract — In this study, a carbon coated hollow silicon (HSi/C) composite material was prepared for anode material
of high-capacity lithiun-ion battery. Hollow silica (HSiO,) was synthesized by the Stéber method with CTAB (N-
Cetyltrimethylammonium bromide). The HSi/C anode composite was manufactured by carbon coating after magnesiothermic
reduction of HSiO,. The physical and electrochemical characteristics of the prepared anode materials were investigated
based on CTAB amount. In the FE-SEM analysis, it was found that the HSiO, particle size increased as CTAB amount
decreased, but shell thickness decreased. The HSi/C composites exhibited high initial discharge capacities of 1866.7,
2164.5 and 2188.6 mAh/g with various CTAB ratios (0.5, 1.0, 1.5), respectively. After 100 cycles of charge-discharge,
0.5-HSi/C demonstrated a high reversible capacity of 1171.3 mAh/g and a capacity retention of 70.9%. Electrochemical
impedance spectroscopy (EIS) was employed to analyze the impedance characteristics, and it revealed that 0.5-HSi/C
showed more stable resistance characteristics than HSi/C composites with other CTAB amount over 20 cycles.
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Fig. 1. Schematic diagram for synthesis process of HSi/C composite.
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Fig. 2. SEM images of (a) 0.5-HSiO,, (b) 1.0-HSiO,, (c¢) 1.5-HSiO,, (d) HSi, (e) HSi/C and (f) EDS mapping image of HSi/C composite.
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Table 1. Specific surface area and pore diameter of HSiO, for various
CTAB amounts

CTAB amount 0.5 1.0 1.5
Specific surface area (m%g) 59.7 70.5 89.7
Pore diameter (nm) 8.8 6.1 5.1
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Fig. 4. TGA curves of HSi/C composite for various CTAB amounts.
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