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Tab 1 Comparison of cell performance betw een A G of
core/shell structure and A G

/o ( ) (AG)
PC/HOMEA iClos EC/HECA iICIO4 PC/HOMEA iCIO4 EC/HECA ICIO4
1 (mA h/g) 549 0 452 7 76 1 368 5
(mA h/g) 250 4 290 9 88 104 9
(%) 45 6 64 3 11 6 28 5
2 (mA h/g) 240 4 247 5 48 6 307 1
(mA h/g) 217.6 218 0 40 9 115 7
(%) 90 5 88 1 84 2 377
3 (%) 935 9 3 85 3 51 9
10 (%) 97 3 99 2 88 6 97 6
20 20 10 10
2 (MaovcB,2800 )

Tab 2 Comparion of cell performance bav eenM OV B28 of core/shell
structure andM CM B 28 in electrolyteof M L iCIO4 PC/OM E

M OV B28/ ( ) M CM B28
1 (mA h/g) 218 1 266 1 202 5
(mA h/g) 121 6 163 2 86 2
(%) 43 3 61 3 426
2 (mA h/g) 129 6 158 0 93 9
(mA h/g) 122 4 137 8 86 7
(%) 94 4 87 2 92 3
3 (%) 9 5 95 7 95 3
10 (%) 98 9 98 4 % 8
15 15 10
M QM B 28 5
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Fig 1 Capacity-cycle number (n) curve of artifi-
cial graphite film electrode of core/shell
structure prepared by coal tar in M L i-
COs EC/OEC, current density: @ 2 mA /
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Fig 3  Capacity-cycle number (n) curve of

M OV B28 pow der electrode of core/shell
structure prepared by coal tar in M L i-
Clos PC/OM E, current density: Q 2
mA /am?

Fig 2 Capacity-cycle number (n) curve of artifi-
cial graphite film electrode of core/shell
structure prepared by coal tar in M L i-
COs PC/OM E, current density: @ 2mA /
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Fig 6 X-ray diffraction patterns of carbon materials, M -
1100: refined coal-tar, 28# 100: M QM B28 (2 800
), M -4100: MCMB28 (2 800 ) of core/shell
structure prepared in N2, M -3100: M QM B28 (2 800
) of core/shell structure prepared inA r
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Fig 5 Cyclic voltanmograns of

M QM B 28 electrode in (A)
M LiCO. PC/OME and
(B) M LiClOs EC/HEC,
and of M QM B 28 fim elec-
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ture prepared by ooal tar
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SurfaceM odif ications ¢f Carbon M ater ials
Usc asAnode of L ithium !ci Battery
ll. The CarbonM aterial w ith Core-Shell Structure and Its

Positive Effect on Cell Performance of Graphite A node

M a Shuhua™ Guo Hanju LiJi LiangHongze Jing Xiabin W ang Fosong
Changchun Institute & Applied Chamistry, Chinese A cadeny o Sciences, Changchun 130022)

Abstract The carbon powders and film electrode w ith core-shell structure w ere
prepared by carbonization in gas statew ith using refined coal as shell material and A rtificial
Graphite and M esocarbon M icrobeads (2 800 ) graphite as core material Galvanostatic
charge/discharge measurement show ed that both steady charge/discharge capacity and first
charge/discharge efficiency were mproved Cyclic voltanmetry indicated that the peak at
about @ 7V vs Li" A i characteristic of decomposition of electrolyte got w eakened, and a
more compact film was formed X-ray diffraction measureanent suggested the existence of
anorphous carbon shell on the carbon pow ders and carbon film.

Key words Lithium ion battery, Carbon material, A node, M odification, Core-
shell structure
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