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Abstract
The graphite/SiO, composites as anode materials for lithium-ion batteries were prepared by sol-gel method to improve the

graphite’s electrochemical characteristics. The prepared graphite/SiO, composites were analysed by XRD, FE-SEM and EDX.
The graphite surface modified by silicon dioxide showed several advantages to stabilize SEI layer. The electrochemical charac-
teristics were investigated for lithium ion battery using graphite/SiO, as the working electrode and Li metal as the counter
electrode. Electrochemical behaviors using organic electrolytes (LiPFs, EC/DMC) were characterized by charge/discharge, cy-
cle, cyclic voltammetry and impedance tests. The lithium ion battery using graphite/SiO, electrodes had better capacity than
that of using graphite electrodes and was able to deliver a discharge capacity with 475 mAh/g at a rate of 0.1 C. Also, the

capacity retention ratio of the modified graphite reaches 99% at a rate of 0.8 C.

Keywords: Lithium ion battery, Anode material, Graphite, Silicon Oxide, Surface modification

1. M =2

3

121574

LR ]
o}

=

IT 7]50] i-AA] Eaelel] uet E‘r%h?} el 7171
SHrtol ol =M, 214171z AR el ref] v

Ao FrAuAT} The st frul A E A *Fﬁl 23y a
T R FE A AR 2] B Zbelli= 1990 e Zof] 23-8-3)
OJAFIA 7} - T a7k FIAIE APAskaL Qv R oA Al
73 A e Wete] shEA Aso] st ofuA] AR
T AT, o]xpA] & mEH o R oA A7) ks 214
el W2 AF7F AYH L et 2EelxkdA e e olxkd

W v

=l

=

LM
m oo lo

§2

rka
ic)

oo

lo

T Corresponding Author: Chungbuk National University,
Department of Chemical Engineering, 410 Sungbong-ro, Heungduk-gu
Cheong-ju, Chungbuk 361-763, Korea
Tel: +82-43-261-2375 e-mail: jdlee@chungbuk.ac.kr

pISSN: 1225-0112 eISSN: 2288-4505 (@ 2014 The Korean Society of Industrial and
Engineering Chemistry. All rights reserved.

592

]oH g A% gl ofuA] U

V18] el it 1

Qe AR

57

A 7

rN‘ —VL

=
O
<‘
4
2
T
I
3

‘q19] A917k ﬂEJ By
TE5E AT “Hﬂ tﬂ‘i}é 74}01
o229l £%L 372 mAh/gO Z ¥ EolE
of& wf §o] A3 & FA Al Y AT Hel’\gf?}ﬂr{4-6]. Tt
Z7] AtolF o] %ol A7) Er U SEI (Solid electrolyte interface)
2 Q5o glFol2o] HafNol|A graphite® Frtsh= 1S Waflste]
st vzt 87 E4o] WS Em, A2

2 graphite A=2] &



2 EolxAA] SZAF A Graphite/SiO, FAE2 A7)318H4 A 593

Graphite TEOS
l |

¢

Ethanol (Stirring)

.

Ammonia water

T
T
L

Stirring

4.

Sonication

¢

Heating (80°C)
o
Calcination
(Ar, 6507C)

.

Graphite/SiO;

Figure 1. Synthesis procedures of Graphite/SiO,.
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Figure 2. Manufacturing procedures of anode electrode.
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Figure 3. XRD patterns of graphite and modified graphite.
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Figure 4. FE-SEM image of (a) graphite and (b) modified graphite.
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Table 1. EDX Analysis of Graphite/SiO, Composites

Graphite/SiO, wt%
C 99.62
Si 0.38
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Figure 5. Charge/discharge curves of graphite at different current rate.
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