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Abstract : Tin oxide was coated on graphite particle by sol-gel method and an electrode with this material having
microcrystalline structure for lithium ion battery was obtained by heat treatment in the range 400~600°C. The content
of tin oxide was controlled within the range of 2.25 wt%~11.1 wt%. The discharge capacity increased with the con-
tent of tin oxide and also initial irreversible capacity increased. The discharge capacity of tin oxide electrode showed
more than 350 mAb/g at the initial cycle and 300 mAbh/g after the 30th cycle in propylene carbonate(PC) based elec-
trolyte whereas graphite electrode without surface modification showed 140 mAh/g. When the charge and discharge
rate was changed from C/5 to C/2, The discharge capacity of tin oxide and graphite electrode showed 92% and
77% of initial capacity, respectively. It has been considered that such an enhancement of electrode characteristics
was caused because lithium oxide(Li,O) passive film formed from the reaction between tin oxide and lithium ion
prevented the exfoliation of graphite electrode and also reduced tin enhanced the electrical conduction between graph-
ite particles to improve the current distribution of electrode.
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3.2. X-ray diffraction patterns
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Table 1. Notations of various samples.

ANEH FAHNEEY Az 2=
2.25(400) 2.25wt% 400°C
2.25(500) 2.25wt% 500°C
2.25(600) 2.25wi% 600°C
2.25(800) 2.25wt% 800°C
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Fig. 1. X-ray diffraction patterns of tin oxide and graphite particle
with heat treatment temperature.
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Fig. 2. Discharge curves of raw graphite and tin oxide electrode
(electrolyte : 1 M LiPF¢/EC:DMC(1:1), rate : C/5).
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Fig. 3. Charge and discharge curves of tin oxide electrode with tin

oxide contents(electrolyte: 1 M LiPF¢/EC:PC:DMC (1:1:3), rate :
C/5).
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Fig. 4. Cycling performance of raw graphite and tin oxide electrode
(electrolyte : 1 M LiPF¢/EC:DMC(1:1), rate : C/5).



amAs e, A5 A, A 2%, 2002 | 55

S35 el ZoaH rlle FARBIE A=) 870] A
A vehda 9oy RojFo] Mg wel F H=7te] 8%
9] zjol= A= Ao=Z UEITE Fig 5v 22 I5E9
s PO} A7k Asjdeia Mol e vER FoE F
AAgtEo] =XE AT KHE Aol 54E gl 3l
Hhdol] S5 g §43] A3 Ut o)
ke ¢FgR FsEe] AASRTE 2 URle) Erk. FA
A=) A9l FF SARI=E A" HsE o] &

40 s 79 A5 AV g 72 AR

tlo rlr

24 pC Ao & WA Hkgshe ASE AlEECh B

¥

ute] A4 U180l Ralkeel 71R1= =3 g
F 2AP|Ert o] HxAdo] 98k Edolgle A0 o]
o} 22 FAL olf3UE ALE oJsfHo] ot Fig. 62
microcrystalline =22 ZH= 2.25(400) A3 2AY 72T
e 2.25(600) Aol tig HolF E4E vERA Zlolo

¥ T T v T T T T T "
350 4 4
AAAAAA
AA Aa
AAAAAA“AAAAA‘A
- 300 AAa,/
2 ®ecoe,,
< 250 ®eq >
€ o
-~ ..
% 2004 .. E
3 ®e,
g ®e
& 1504 . ®e,
pt ] @ Raw graphite L TYY
o A 2.25(400)
5 100 -
©
5 |
&L
a 50 4 -
0 T M T T T T T

0 5 10 15 20 25 30
' Number of Cycles

Fig. 5. Cycling performance of raw graphite and tin oxide electrode
(electrolyte : 1 M LiPF¢/EC:PC:DMC(1:1:3), rate : C/5).
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Fig. 6. Cycling performance of 2.25(400) and 2.25(600) electrode
(electrolyte : 1 M LiPF¢/EC:PC:DMC(1:1:3), rate : C/5).
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Fig. 7. Cycling performance of 2.25(400) electrode at different rate
(electrolyte : 1 M LiPF¢/EC:PC:DMC(1:1:3)).
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