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Abstract — Mesophase pitch-based carbon fibers(MPCF) have been investigated as an anode active material for
lithium. ion secondary battery. Graphitized MPCF gives high discharge capacity and good Ah efficiency. MPCF/Li
cell shows an initial discharge capacity of 300 mAb/g and Ah efficiency above 90% at a current density of 25 mA/
g at 0~1 V. Cylindrical lithium ion secondary battery was fabricated using mixed carbon anode and LiCoO,
cathode. In order to improve the cyclability of lithiun ion secondary battery, other carbons were added to the
MPCF up to 10 wt%. The cycle performance of lithium ion secondary battery using mixed carbons was superior to

those using graphitized MPCF.

Key words : Cathode, Anode, Active material, Stage phase, Intercalation deintercalation, Charge-discharge

1. A =2

AF & B3 A8 BF 23AAE 19704 E o
T o] A|ZHE AT bdAd 2 ol X]E A Q] Aol gled
A 7R & AL-8k5 A 2ot 1991 Sony Energytechol]
o5 AT EEAZ LiCoO, = SELZE B4AE AMES L
ion 23k A7t MA H22 383t =t Lijon 234HA & F
qE, =EE FFH, f39 T 23 HAzP|7] olellA de
AHEE T glon, A7)AERl B el E5}(load leveling) £
Z g&F AF 24A14A7 Ao s dFNLFolth” Li
ion 23HA| & £ BEAR] BdaAEE AN @4 2 1
A4 g2z ddEY, A8 diae nEA 2 vlg3gA) 53]
£ ATFAR ALgsle] F2 A2 2] 3 #|ZF soft carbon

9] AL 24w 9 hard cabono] FR{E o|F I 3tk TAAA

gadEs 3d 39, QR B, AR ©24 4 (MPCF)

o] 12 AAA D ghAn|ATH| (meso-carbon microbeads : MCMB)
o] 12 24F Fol vk 28y AR BAE AMSSHE L
ion 23R = FUA MolFe g FdA w39 B9 JHA

YE-mail: Sbcibt@chollian.dacom.co.kr

14

She) B2 Bl 7|12 5 247} BAYOR AHE 7 ek

2 ATIAE Li ion 24dAE 23 3EA2 S5
MPCFE A28}t Ed3} MPCF:= mesophase pitchES melt
blown HHge] ola] GHFE WAL, A ¢t} BAHE A
¥, 223 Ug 22 2A5] AZIE Ao YeiA glo
W, 22 30 89 2 27 3 &S UEdY oA
coretjol] lamellar 7-%& Ad WAMY 27 (radial-like texture)S-
7R 2 It} WA PVAF &l o2 33} MPCF 43S A
23} MPCF/Li A& FA3H5TE S35 MPCF H=¢] 4t
A 9E W ER 7 AsE Brlst #A PVAF 338 4
ASGrh. £F 5A3 MPCFS A-88 ALEE Li fon 2443
22 g870] 4549 gadfEgyte)r] wid JAA
ole] Aztgo] o3| 9 AFo] FX| K3t} old FAA
£ AA3t7]) Ysted carbon black 22 =AAE FH7lsle] AXA
7 Aeg A=A AN, £ 0% von, 9
R5o] =7 PYHA Zakedch. ebs SAsh MPCFo] 7t
e ZF oA EE TS @2 EEE B G522 AMESt
o, Badgrel 338 Wsl uAe) o] S4B
< AF3}e] Liion 23bdA19] 1 A%& AdstaA sttt
Z.A8} MPCF £80] =7} 2r& o]F gdAAFEE 90:10 %

=
pom



gmasIsetelx) A 14, Al 13, 1998

uE ERE B2EAE ¥ $BA2, LGOS 4T B8
2 AMgdte] A Y Liion 24972 Atstel 334 542

g7 st

(34

1z

2.1. MPCF/Li MX| M 4 s4d &3

£ A AHgd 85 8270 A3t MPCF(Petoca Co.,
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Table 1. Typical properties of carbon materials
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Fig. 1. Initial charge-discharge curves of MPCF/Li cells.

MCMB 6-10

MCMB 6-28

LBN-18 LB-40

Maker Osaga Gas Co., Ltd. Tokai Carbon Co., Ltd.
Carbon kind carbon artifical graphite natural graphite artifical graphite
Shape sphere sphere flat flat
Particle size 6 pum 6 um 139 pm 7.3 pm
HTT* 1000°C 2800°C - -

*HTT(Heat treatment temperature).
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Fig. 2. Potential vs. x in Li,C, plot of MPCF/Li cell.
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Fig. 3. dQ/dV plot of MPCF/Li cell.
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Fig. 4. Discharge capacity vs. cycle number of MPCF/Li cell.
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W3] F4 o3l wads HHol B PVAF} B8 o)
Li ion¢] intercalation & deintercalation ¥F-£-&- uH3|3}7} wjE-oj
8 Aol 4 B Ao AE. 3HA Aol S &
A 43 Zas =] BF T4 25 Fute] 84
3 Ede] A 2 HE §EAFe] JAARTE A} o
g57] W<l Ao2 ALHEY. wgpr] dS vkgo) A3 4
o] gl A3A Y 7k AAY duix] URE AHsslr] W'
o, Z&A 9 FFe T4 AAHL TPH o2 AL Aol
KR

3.2. LiCoO,/MPCF MX|9f ZHIX EN
 Fig. 5¢ &% #2284 & 33 @EF=2 A3 LiCoO/
MPCF X9 %7] 94 Fao|ct. 27] 7/fi3] 22 Y(OCV)
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Fig. 5. Initial charge-discharge curve of LiCoO./MPCF cell.
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Fig. 6. Discharge capacity vs. cycle number of LiCoO,/MPCF cell.
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