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Development of Silicon Coated by Carbon with PVDF Precursor
and Its Anode Characteristics for Lithium Batteries

= la 1 ) =y Al 1 Al 2 1 o2 2
SHE? oy AEs s 2yl 824 AT wue oy

(Chil-Hoon Doh'?, Ki-Young Jeong', Bong-Soo Jin', Hyun-Soo Kim', Seong-In Moon', Mun-Soo Yun',
Im-Goo Choiz, Cheol-Wan Parkz, and Kyeong-Jik Leed)

Abstract

Si-C materials were synthesized by the heating the mixture of silicon and polyvinylidene fluoride
(PVDF). The electrochemical properties of the Si-C materials as the high capacitive anode materials of
lithium secondary batteries were evaluated by the galvanostatic charge-discharge test through 2032
type Si-ClILi coin cells. Charge-discharge tests were performed at C/10 hour rate(C =372 mAh/g).
Initial discharge and charge capacities of Si-CILi cell using a Si-C material derived from PVDF(20
wt.9%) were found to be 1,830 and 526 mAh/g respectively. The initial discharge—charge characteristics
of the developed Si-C electrode were analyzed by the electrochemical galvanostatic test adopting the
capacity limited charge cut-off condition(GISOC). The range of reversible specific capacity,
IIE(intercalation efficiency at initial discharge—charge) and HCs(surface irreversible specific capacity)
were 216 mAh/g, 68 % and 31 mAh/g, respectively.
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Fig. 1. Potential properties of various materials.
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Fig. 2. Particle size distribution of Si-C materials.
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Fig. 3. XRD pattern exhibited by Si-C(normal
intensity scale).
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(c) X 5000 : Si: PVDF = 80 : 20 wt.%

(d) X 5000 : Si : PVDF = 50 : 50 wt.%
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Fig. 5. FESEM images of Si-C materials.
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