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Abstract — In order to use Si as an anode material for lithium-ion battery, the particle size was controlled to less than
0.5 um and carbon was coated on the surface with the thickness less than 10 nm. The carbon fiber was grown on the Si
surface with 50~150 wt%, and the carbon coating was carried out once again. The Si composite material was mixed with
dissimilar metals to increase the conductivity, and graphite was mixed to improve cyclic life characteristics. The phys-
ical and electrochemical characteristics of composite materials were measured with XRD, SEM, TEM and coin cell. The
discharge capacity of Si/PC/CNF/PC was lower than that of Si/PC (Pyrolytic Carbon)/CNF (Carbon Nano Fiber). However,
the cyclic life of Si/PC/CNF/PC was higher. Initial discharge capacity of 1512 mA h g-1 at 0.2 C rate and initial efficiency
of 78% were shown. It also showed a capacity retention of 94% in 10 cycles.
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Fig. 1. Development strategy for volume expansion control of Si: (a) pulverization and distribution, (b) PC coating, (c) CNF growth, (d) 2nd

PC coating, (e) secondary metal blending, (f) graphite blending.
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Fig. 3. Analysis of (S/PC/CNF + graphite): (a)XRD pattern, (b)SEM
image, (c)TEM image, ()TEM mapping.
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Fig. 4. Charge and discharge voltage profile of anode active mate-
rial: (a) Si/PC/CNF/PC + Ag, (b) Si/PC/CNF/PC + Cu.
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Table 1. Comparison of Si/PC/CNF/PC + Cu 0.9 wt%, Si/PC/CNF/PC and Si/PC/CNF characteristics

Si/PC/CNF/PC+Cu 0.9 wt% Si/PC/CNF/PC Si/PC/CNF
Initial charge capacity (mA h g™) 1741 1939 2731
Initial discharge capacity (mA h g'") 1339 1512 2112
Initial coulombic efficiency (%) 77 78 77
Cycle life 10" (%) 93 94 86
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Table 2. Charge and discharge comparison of Si/PC/CNF + graphite anode material

Si composite content

Si composite content

Si composite content Si composite content

3 wt% 7 wt% 10 wt% 15 wt%
Initial charge capacity (mA h g'!) 576 677 685 758
Initial discharge capacity (mA h g™) 483 560 587 644
Initial coulombic efficiency (%) 83 82 85 84
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Fig. 6. Cycle life characteristics of 15 wt% (Si/PC/CNF/PC + Cu

0.9 wt%) + 85 wt% (graphite) anode material: (a) capacity,
(b) efficiency.
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Table 3. Characteristics comparison between 15 wt% (Si/PC/CNF/PC + Cu 0.9 wt%) + 85 wt% graphite and 15 wt% (SI/PC/CNF) + 85 wt% graphite

15 wt% (Si/PC/CNF/PC + Cu 0.9 wi%) + 85 wi% graphite

15 wt% (Si/PC/CNF) + 85 wt% graphite

Tnitial charge capacity (mA h g)
Initial discharge capacity (mA h g'!)
Initial coulombic efficiency (%)
Cycle life 50™ (%)

677
564
&3
91

834
685
82
81
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