Journal of the Korean Electrochemical Society
Vol. 3, No. 3, 2000, 173-177

54 Bl o7 BSolxkEx] A2 S wBaAlEe] FuAd

FE@* - o]F7|t - v - A . 2P P* . QLA
A &ITY ANEQTAE, <44 - ARAXAE, #+Ax| ek slskgslat
(20000 59 199 A : 20008 62 269 A=)

Surface Modification of Synthetic Graphite as an Electrode by Fluidized-bed
Chemical Vapor Deposition for Lithium Secondary Batteries

D. H. Ryu**, Joong Kee LeeT, D.Park, K. S. Yun*, B.W.Cho* and Y.G.Shul**

Clean Technology Reserach Center, *Battery and Fuel Cell center, Korea Institute of Science
and Technology PO. Box 131, Cheongryang, Seoul, Korea,
**Dept. of Chemical Eng.,Yonsei University
(Received May 19, 2000 : Accepted June 26, 2000)

2 =
F ol A9 s oz vole BadEe] T vlH Fxe) A et B AToIE olid Ew
720 NAS o) F5 SASEL =UB] B4 L F5 AL BAAR o] ZRH] 2 5L )
setrloe Wl FHUSES THF Th B dole] B WIo] W) Be) 452 Ushiglon) Al

8ol i) e} F4uslRo) Y A S N2 3 walel ojs) xajElo] Alolg 4o] BT,
T, #3) 988 deATE MR tiEY2 S8 s TS T4 U818 S ZEgoR o) 2 s
o % §F AT 22N & YA

Abstract : The synthetic carbon was coated with tin oxide and copper by fluidized-bed chemical vapor deposition
method. (CH;)sSn and Cu(hfac),, were employed as the metallic organic precursor, respectively. The modified syn-
thetic carbons were used for lithium secondary battery anode to investigate their coating effects on electrochemical
characteristics as alternative anode materials for lithium secondary batteries. The electrode which prepared by the
synthetic carbons(MCMB) coated with tin oxide gave the higher capacity than that of raw material. Their capacity
decreased with the progress of cycling possibly due to severe volume changes. But the cyclability was improved
by coating with copper on the surface of the tin oxide coated carbon, which plays an important role as an inactive

matrix buffering volume changes.
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Fig. 1. Schematic diagram of fluidized chemical vapor deposition
process
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Table 1. Elemental contents of metal coated MCMB1028

Element Analysis
Cu(wt%) Sn(wt%)
CSO0
SN1 1.67
CSl1 0.14 1.83
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Fig. 2. SEM photographs of surface-modified MCMB1028( X
100 K). (a) Raw MCMB, (b) MCMB coated with Sn0,, (c) MCMB
coated with SnO, & Cu
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Fig. 3. 1st charge-discharge curves of surface-modified MCMB
1028.1M LiPF; in EC/EMC/DMC(1:1:1) electrolyte at current

density of C/24(0.0 V©1.2 V). (a) Raw MCMB, (b) MCMB coated
with SnO,, (¢c) MCMB coated with SnO, & Cu
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Fig. 4. Cyclic voltammograms of surface-modified MCMB1028
with scan rate of 0.1 mV/s(0.0 V&3.0V). (a) Raw MCMB, (b)
MCMB coated with Sn0Q,, (¢) MCMB coated with SnO, & Cu



176 ‘ . J. Korean Electrochem. Soc., Vol. 3, No. 3, 2000

A N5 Li,@6E B, oleid whgol o8 A FHe
LisSn) 0|83 24 A 253 2% 5 ik

SnO; + 2Li = SnO + Li,O 3
SnO + 2Li — Sn+Li,0 4)

) v7je SR FBLE F AT APE e &F
o] ZTWE AxA ). oA 4kl Po] BEFE FH
& A ed auE 2o o glFe] "asdh| gEolth
w2 ol2dt FAslE <fdh viZtY whe-g HAasleh] 9
xe FABIE Fo 4khe] S Foof 3P, oA ¥
A Aeolxre] FABME] whea vle- FAKSE e 2
Pt =3 B AFoMe 9o ukde] Azl o3 A7
ZF0] A5 A8l LixSnol AAE= RS- (alloying
reaction) ©|9dE BAAES FEA 93 AYPurs
(intercalation reaction)©] W3hdle] kA whe-& FsYsiAl @

th. o]2id e vgF} o] yehd = itk
xLi +6C — LixCs ®)
xLi + SnO,— Li;O +Li + Sn— Li,0 +Li-Sn (6)

Fig. 5& A1 W& WA 838 el J9e2 (/59
Er2 S APAAS W] ARE vehd agelth 2
7ol 30l Yol FEe Aoyt ot 3RlelE ok 13
HAL A4S FANNET FHEUL ds 0] Raw
MCMB?l Blsl HatES 1 4 ok o3 e} 74
o] WSS FA3IAAN 443 Fujo] Wl o3 Ze=w
AR 2y EES IHE Fo 7RE U =2
HERE S AolE Ao IEUSE ER1F & Ut ot
72 B3 Aejela FAN8E] Fa] wslel] 93k Alo]
F BAo| 718 EYTeEA A=t o= FEI7t Hg
A} "WE® X (inactive matrix) S 7] WS Aew 4y
A ok =, W3 e et ope} gl TelE 2R
oz Q& A9 AllF EAo] NAHAES I T+ 3
At

992 (passivation layer)?] A7)7 EAIE golrr] 98 ¢
AAAS 2% AAE Fig. 60l YRS FH5E 100
KHz~1mHz8| W9l 331900, 2o HA= 2nd

|‘\~ T T ¥ T T T @
_._.(b) 1
- ©)

2

g

Ve e 1

Discharge capacity (mAh/g)
8 8

8

0 5 10 15 20 25 30 35 40
No. of cycles

Fig. 5. Cycling performance of surface-modified MCMB. 1M
LiPF; in ECEMC/DMC(1:1:1) electrolyte at current density of
C/5(0.0 V1.2 V). (a) Raw MCMB, (b) MCMB coated with SnO,,
(¢) MCMB coated with SnO; & Cu
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Fig. 6. Electrochemical impedance spectroscope of surface-
modified MCMB. (a) Raw MCMB, (b) MCMB coated with SnO,,
(¢) MCMB coated with SnO, & Cu
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