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Al Bdo| polyanilingPAnyS £¢3t g3lsle] Si-C ARES /sty E8)7 54 2 Ar|3es E48 24
siach HodEE PAne] F3oE Frlelgion welE dF AT XRD #4102 AAHe] AeEs) Hvdd
Aol g4 A7t FEFE 2 3Tk S-PAn WA 2 FE LS S-C A5E o8¢ S-ClLi cell> SilLi
calol] WIgle] 3k BAS YeERdley, g drAl PAne] HC €30 93] Hr)sishy 548 Mg &
AR HaA F FEC H7hst A$ 27] W &3] ZUFsIATh GISOC Aoz 3t 7t v &3 Hee Si-
C(Si:PAN=50:50wt. ratio)|Li A=A 2] ¢ < 414mAhgE YeERed, 719 H el i3k 27 Y
intercaation E&(IIE)E 75.7%% o™, ¥¥ ¥ 719 v]&3FLS 3B54mAngS YER AT

Abstract : S-C composites were prepared by the carbonization of slicon powder covered by polyaniline(PAn). Physica
and electrochemical properties of the Si-C composites were characterized by the particle size analysis, X-ray
diffraction technique, scanning electron microscope, and electrochemical test of battery. The average particle size of
the Si was increased by the coating of PAn and somewhat reduced by the carbonization to give silicone-carbon
composites. XRD anayss results were confirmed co-existence of crystaline silicon and amorphous-like carbon. SEM
photos showed that the slicon particle were well covered with carbonacious materids depend on the PAn content.
Si-C|Li cells were fabricated using the Si-C composites and were tested using the galvanostatic charge-discharge
test. Si-C|Li cells gave better electrochemical properties than that of Si|Li cell. Si-C|Li cell using the Si-C from
HCI undoped PAn Precursor showed better eectrochemical properties than that from HCI doped PAn Precursor. Using
the eectrolyte containing FEC as an additive, the initia discharge capacity was increased. After that the galvanostatic
charge-discharge test with the GISOC(gradual increasing of the state of charge) condition was carried out. Si-
C(S::PAn=50:50wt. retio)|Li cell showed 414 mAh/g of the reversible specific capacity, 75.7% of IIE(initial interca-
lation efficiency), 35.4mAh/g of 11Cs(surface irreversible specific capecity).

Key words : Lithium battery, Anode, Silicon, Carbon.
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Fig. 1. Change of particle size distribution during carbon coating to silicon powder.
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Fig. 2. XRD patterns exhibited by Si-C materials from the
precursor of Si: PAn(70:30 wt. ratio).
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Fig. 3. SEM images of Si and Si-C materials.
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(d) Si-C (Si:PAn(HCl doping) = 50:50 wt.%)

Fig. 4. Charge-discharge properties of Si|IM LiPFs EC+EMC+DMC+PC=4:3:3:1JLi and Si-C|IM LiPFs EC+EMC+DMC+PC=4:3:3:
1Li céls. (a) S (Si:PAn=100:0wt.%), (b) Si-C (S:PAn(HCI doping)=70:30 wt.%), (c) Si-C (Si:PAn(HCI undoping)=70:30 wt.%), (d) S-C
(Si:PAn(HCI doping)=50:50 wt.%)
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(b) Si-C(Si:PAn(HCl undoping) = 70:30 wt.%)

Fig. 5. Charge-discharge properties of S-C|1IM LiPFs/EC+EMC+DMC+PC=4:3:3:1 with FEC|Li cell. (a) Si-C(Si:PAn(HCI doping) = 70:30

wt.%), (b) Si-C(Si:PAn(HCI undoping) = 70:30 wt.%)
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Fig. 6. The accumulated irreversible capacity of Si-C(Si: PAn(50:50
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Table 1. GISOC Characteristics of Si-C|Li Cells.
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