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Abstract
Silicon/carbon composites as anode materials for lithium-ion batteries were examined to find the cycle performance and

capacity. Silicon/carbon composites were prepared by a two-step method, including the magnesiothermic reduction of SBA-15
(Santa Barbara Amorphous material No. 15) and carbonization of phenol resin. The electrochemical behaviors of lithium ion
batteries were characterized by charge/discharge, cycle, cyclic voltammetry and impedance tests. The improved electrochemical
performance attributed to the fact that silicon/carbon composites suppress the volume expansion of the silicon particles and
enhance the conductivity of silicon/carbon composites (30 ohm) compared to that of using the pure silicon (235 ohm). The
anode electrode of silicon/carbon composites showed the high capacity approaching 1,348 mAh/g and the capacity retention

ratio of 76% after 50 cycles.
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Figure 1. XRD pattems of SBA-15, Silicon and Silicon/carbon
composites (1 : 5).
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(e) Silicon/carbon (x 10,000)

Figure 2. FE-SEM images of (a) SBA-15 (x 10,000), (b) SBA-15 (x
30,000), (c) Silicon (x 10,000), (d) Silicon (x 100,000), (e) Silicon/carbon
composites (1 : 5, x 10,000).
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Figure 3. Nitrogen adsorption/desorption isotherm of SBA-15 and
Silicon.
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Table 1. Surface Area and Average Pore Size of SBA-15, Silicon and
Silicon/Carbon (1 : 5)

SBA-15 Silicon Silicon/carbon
a1:5)
Surfacze area 608 40 3
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Figure 4. TGA curve of Silicon/carbon composites (1 : 5) under air

atmosphere.
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Table 2. Specific Capacity of Silicon/Carbon Composites

Silicon : Phenol resin 1:3 1:5 1:7
Ist cycle capacity (mAh/g) 316 1,348 414
2nd cycle capacity (mAh/g) 133 1,334 180
50th cycle capacity (mAh/g) 201 932 208

After 2nd cycle

capacity retention (%) 42 % =
After 50th cycle
capacity retention (%) 63 69 30
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Figure 5. Cycle performances of Silicon/carbon composites.
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Figure 6. Charge/discharge test of Silicon/carbon composites (1 : 5)
at different C-rates.
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Figure 7. Rate performance of Silicon/carbon (1 : 5) composites.
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Figure 8. Cyclic voltammogram of Silicon/carbon composites (1 : 5
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Figure 9. Impedance of Silicon and Silicon/carbon composites (1 : 5).
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