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Tab.1 Changesof reversble cgoacity with the nitrogen content in the carbon anode materiasof lithium ion battery

N/ C /mAh-g !
0 249 8
0.080 0 335 8
0.0855 392 8
+ 0.137 507 8
0 345 9
-4 0.080 4 386 9
0.195 418 9
0.217 536 9

[10,11]
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. XPS ,
, ( <1200
(=800 )
[11.12] . XPS
C-SS-5S S
164.1eV 165.3eV  168.4 eV.
( 2, , 0.5V
vV A vV A [13]
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Tab. 2 Hfectsof introduced sulfur atom on the charge cgpacity of carbon anode materials of lithium ion battery

(lithium metd as reference dectrode

0.1V 0.5V 3.0V
0% 105 mAh/ g 245 mAh g 363 mAh/ g
2.41% 269 mAh/ g 412 mAh g 568 mAh/ g
2
A A Al
Ga.
KCs (141,
) 0.341 nm
(0.336 nm) , , LiCs ,
372 mAh/ g. . KGCs , .
[15] [16]
PZ ] ]
[17] [18]
[17]
[19]
LiAlH,4 , ,
) 3 CiM (M =Cu,
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Fe) , x<24 , M , : X>36
3
Tab.3 Propertiesof carbon anode materiasof lithium ion battery doped with copper and iron
/mAh-g ! /mAh-g !

1 20 50 100

611 385 343 327 327

C2Cy 449 395 392 390 390
GGy 463 417 410 407 407
GGy 491 408 406 406 406
CozFe 398 398 396 396 396
CuFe 412 412 408 403 403
CaoFe 433 433 430 429 429

, X-C  Li-X-C(X Zn Ag Mg Cd In Pb

Sn ) [20]
3
[13,21] [22] [23] [24 ,25]
1 1 1 1 -C-O-
, MCMB [26]
4
[27] [28]

[29,30]

KS ; ' '
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4
Tab.4 Hfectsof partice sze on revershle cgadity of carbon anode materidsof lithium ion battery
/M m /m?- gt /m?- gt /Lc/ nm /mAh-g !
LONZA
KS6 3.34 22 0.44 65 880
LONZA
KS 25 10.5 13 0.09 90 550
LONZA
KS44 20.25 10 0.04 100 250
5
LisN [s1]
(tin-based composite oxide: TCO) %2
372 mAh/ g , , '
, (graphite intercalar
tion compound) , [33]

[34] [35] [36] [37]

[38] [39]

Modification of carbon anode materia s of lithiunrion
secondary battery

Wu Yuping Wan Chunrong Jiang Changyin Li Jiangiun
(Inst. of Nuclear Energy Technology, Tsinghua Univ., Beijing 102201

Abstract Inthispaper, the latest research work on modification of carbon anode ma
teridsof lithiunrion secondary battery is reviewed. Modification methods include: incorporation
of nonmetal elements such as boron, dlicon, nitrogen, phogphorus and sulfur, metal elements
such aspotassum, auminum, gallium and transtional metal elements such as vanadium , nickd ,
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cobalt , copper and iron and surface treatment such as oxidation and formation of surface layer.
Snce these methods can afect the carbon materials eectronics state, crysta structure and sur-
face gtructure, the eectrochemica propertiesof the carbon materials could probably be improved.
Besdes, mechanismsfor lithium storage in carbonaceous materia's are briefly introduced.
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