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Development of Silicon Coated by Carbon with PVDF Precursor
and lts Anode Characteristics for Lithium Batteries
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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-CILi 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.2%) were found to be 1,830 and 526 mAh/g respectively. The initial discharge-charge characteristics
of the developed 5i-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,

Ak B Si-C AsE Al
spongePHIZ =X 5T o) @) Eo|xA
Yaz 48 9 b2 sponged BA
AAAE7 983t

Aerh 488 g

=)
S
12'\2

i ok T ro ot do

L ooX

2YE A9
%3 wolztdAle AHee
= vk e Si-C AIP2A B
el
]

¥ B oo @ 4l e

AA

BN A1, 298 Si-ClLi celle A 83)o]
9 cycle EAE 24359}t Gradual increasing
f state of charge(GISOC)9] AHAF Z9A Ay
&5t A5 B #YF o] A4 =4
ol #% IE(the initial intercalation efficiency)S}
A3 HEd Abold H7bY wre S YEE
[ICs(the initial irreversible capacity by the
surface) B 7} 8%F Welo Fwd =49 By

S THO-11].

O

He ol

2. o &

5 BERAE A Si-C ARE Si
PVDF 3#a&  ol&3dlo] Azs¥ch.  Poly-
vinylidene fluoride(PVDF) 282} Eure olg=

&t A 308 mutalo] 4833, PVDF £
of Ae)E Bure Hrlse] 0% = J @y &

e Y A
Zste] olME &ule AZEAT deze 9
= 2~5 mm? Atlantic equipment engineersAF<]
AFeolAt. AzZ3 Si-PVDF 2L
719 etz olq 2412k E< 1000 T walst
L dE ol g3t BHste] Si-C AnE Azs
At A E3} PYDFY Zgu|e 50:50, 80:20 #
9558 Z+zb Aza el ARE Si-C Az g

1=
=gy

p

DR

637

A71HAA 23 =82, 198 273, 2006 79

Volume (%)

Particle size {m)

A" 2. Si-C AF AR89 gz B
Fig. 2. Particle size distribution of Si-C materials.
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Fig. 8. Potential profiles of Si-ClLi cells by
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