FE268 FHo
20114F 6 A

P/ /1 v S

Journal of Inorganic Materials

Vol. 26 No. 6
Jun., 2011

X EHS: 1000-324X(2011)06-0619-06

DOI: 10.3724/SP.J.1077.2011.00619

EEFREMART B AR EN A SRR EMEEITA

INE, F#AL £ 2L KETL ANEES FXA, Eoaoa!

(1. £AEIRF KFIERKRSBRELERE, LiE 200237, 2. LB ITA RS, EiE 201900)

B OE: WM R 700~2800°C H Ak BT AR o A SR A A5 A IR Ak A L Ak 2R PR RE, RS A
TG-DTG. XRD. SEM. XPS RAEJ5¥E LR 7 i JEFRR 22 G REAE, 204 T HIREE I SR AL 28 A H A L ol
WIFLEAE R, AR T 5, R A2 SRR AR B RIS, A7 6B A6 A% 4 ) (R HE B L A 5
EIT A RN R iR C-C NI N R UL A SR )E “RI9E” eSS vl #2, HaA
FRMIKS) AT, EHRAEZTT 2800°C A sMG /G, WIBRAFRARN LiT7n i s s FIAR S AR TBCR T &, HRE AR
40 K A RO 2 5 305mAh/g.

X OB EPIRAE Sul Rl B AL

FESES: TQI127 SCERFRINAD: A

Graphitization Mechanisms and Electrochemical Performance of Needle Coke Anode
for Li-ion Battery

WANG Deng-Jun', WANG Yan-Li', ZHAN Liang', ZHANG Xiu-Yun?, Liu Chun-Fa’, QIAO Wen-Ming', LING Li-Cheng'

(1. State Key Laboratory of Chemical Engineering, East China University of Science and Technology, Shanghai 200237, China;
2. Baosteel Group Shanghai Chemical Corporation, Shanghai 200942, China)

Abstract: Effects of heat-treatment temperature on the microstructure and electrochemical properties of coal based nee-
dle coke were investigated by TG-DTG, XRD, SEM, XPS analysis and the charge/discharge, cyclic voltammetry curves.
The graphitization mechanism of needle coke is suggested as well as the Li" extraction-insertion behaviors. With the
heat-treatment temperature increasing, the graphite-like crystal grows continuously attended with a complicated process,
including the arrangement of crystal along radial/axial direction, dislocation dispersion among graphite layers, hexagonal
carbon formation, crystal edge dispersion and folded graphite layer turning to plane. Meanwhile, the driving-forces are far
different for different process. When needle coke is graphitized at 2800°C, it exhibits a lower charge/discharge potential
and stable charge/discharge platform, and the insertion capacitance of Li" can maintain at 305mAh/g even after
charge/discharged for 40 cycles.

Key words: needle coke; anode material; lithium ion battery; graphitization
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Table 1 Surface chemistry analysis of needle coke

Element analysis/%

Composition analysis /%

284.7/eV 286.2/eV 287.0/eV 288.7/eV
C H 0] N ash )
Graphite(C-C) C-OH C=0 C-OO0OH
94.1 2.7 2.23 0.9 0.07 81.8 8.1 4.4 3.7
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S Table 2 Crystal structure data of different needle cokes
3 & Samples  260(002)  do, /nm L. /nm L, /nm
z o NC700  25.80° 0.3450 9.47 -
; § Nis NC1000 25.83° 0.3445 11.47 -
% - NC1500 25.68° 0.3431 17.31 -
Z 1200 ’10;)0 SIOD 660 460 260 0 NC2250 25.68° 0.3398 21.02 34.83
E Binding energy / eV NC2800 26.42° 0.3373 27.11 56.05
(=]
KA B K. 3) A B4R EN 2800°C I,
dooy 5T IE(20=26.5° 70 A7 ) ¥ it JE K P i v, 6 1
TR S Y T : : AR ) Loy Lo fHEAEREEE KL doo IS,
294 292 290 288 286 284 282 280

Binding energy / eV
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Fig. 1 XPS and Cls spectra of raw needle coke
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Fig. 2 TG-DTG curves of raw needle coke
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Fig. 3 XRD patterns of different needle cokes heat-treated at
different temperatures
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Fig. 4 Schematic diagram of graphitization mechanisms for needle coke
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Fig. 5 First charge-discharge curves of different needle coke
anodes
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Fig. 6 Charge-discharge cycle performance of different nee-
dle coke anodes
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