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Abstract: We have investigated various kind of graphite and MCMB6-28 to develop carbon negative electrode for lithium ion secondary battery.
The interlayer length of them was 3.358~3.363 A and the BET specific surface area was 2.95~26.15 mz/g. From this study, When the interlayer of
them was large and the BET specific surface area was high, the electrochemical characteristics of them was very excellent. Adding 0, 3, 5 wt %
of KJ-Black as conducting agent to various graphitic carbon active materials, interface resistance of electrode and electrolyte was less, but
rechargeability was better at 3 wt %. At constant current charge and discharge test, discharge capacity was small according to large current.
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Figure 1. Schematic drawing of the crystal structure and stacking layer of hexagonal graphite [23].
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Table 1. Physical Properties of Graphites Used in This Study

Fixed Carbon | Volatile Matter |  Ash
[wt %) (wt %] {wt %]

Crystalline Graphite 94~9%6 <1 < 30
Amorphous Graphite 80~85 25~3 < 10
Natural Graphite 80~8 25~3 < 10
Artificial Graphite HU~9% <1 <30
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Figure 2. X-ray diffraction pattern for the various graphites
and MCMB6-28.
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Table 2. Surface Areas and dyp Values of Various Kind of
Graphites

Graphitic Carbon Materials| du [A] |BET Surface Area [m%/g]
Natural Graphite 3358 771
Amorphous Graphite 3.359 26.15
Crystalline Graphite 3.363 11.79
Artificial Graphite 3.362 1357
MCMB6-28 3.357 295
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Figure 3. Cyclic Voltammogram of various graphite and
MCMB6-28 electrode. * scan rate ; 5 mV/sec, 0-2 V.

3.2. ZHY HanjEe Mylsiey 54
3.2.1. =8HY MR (CV) £4

Figure 32 0% Z4& d4ez 1M LiClIOyPC + DMES 1
M LIPF/EC + DECE A#A& ALgstd 5 mVe] FALER O~
2 VA E3" cRAYHF THolt) Figure 3904 BE vieh
Zo] AFEde A% 1 M LiCIO/PC + DMES AH#d2 dde
9 2 Vol A | mA/em’®] $LAFI A&Hoz 527) A&t
12 V 2264 1 V 22702 42 443k 2 mA/em’ AES
AR} 223 03V 224 Ange 3YAFI 529 0
V7R g gl fre Aag Yedoh ol d @42 2%
A g Aol el d@48 AAeReE Aeg 10 V 22
gadss A4 Awe] AA=EE SEI (solid electrolyte

interface) filmo] A4[514-16]5% ASE A2 Hu o] oA
T ’“*ﬂ AF Agutse ?4011—}2] kol duxe LndAgl
I g 4 ok 1.0 VIlA 2~ oA £ujzte ol

%“HQ} A gae 33 J%“ﬂ *‘%’JEJ FHoz o FHHof
A FAl goigte BEol o) EUHE BAZ Agdrh £8 0
WW“ AAZ 899 gFol ghd Foz AAHE B
2 7 glen, BAd $uistE g &vigte] Eest dojue
oz Alggrh o AFY AAHNNE ©a9 F7h) A

J. of Korean Ind. & Eng. Chemistry, Vol. 9, No.7, 1998



1062 HEF

g FdFel ‘%’S‘QQ“‘ A& oz AslEel 7 AstdfFI B
E2E A% 29FY H43d —1 A$E Figure 3(a) W BE vt
gh ol 1V {2 ]"1 259 gagel ga8E AL BHFED
ol¢} 2 Figure 3(b)lA Hol: wis} 2ol 1 M LIPFYEC+
DECY A$E dFe Adiyes AgHE #UdFe Hod
o Holx 9= AL & £ 9uk o3 A4S AR AEdE
EC7} PCHTF & AE[17]2 27 B2 5 mV/secd] #WE F
AEE s ME Suiste gFoley 4t € o|5EET =
Pol 2 Qo) 9& Aoz AnHH FY AU 78 ko
aEE oo & Aotk T F rixl9 AP WA QFTAH
EAEA AZZHY soz FYAFe #AE YehiH @ o
Uz 952 ke AL 3T+ Atk 01 1?"& g4 BET ]
EUAD 2E BHo Y Aoz HEWH] F7E FY
Al g2 Z7hgthe Martin 59 E’_J_[4]7} 9Jeu BET HIE
s 2778 5 g@iAge 74y dE 2dEddAMae F

Figure 3(a)°lA MCMB6-289] %% 1.0 V&t 05 V #3244 &

9 peak® UelE Aoz Bol PCAY HajAd A A9
3}9]ukLof o‘o}oq zz 7}}\7} WA 5] = 59 z{sﬂoﬂ,] .]_‘_
e 0101%}” w2a1819]9 #& 4ol 1 dle] sle AL
2 Atgddh

Figure 3(b)ol A MCMB6-282] 74%- graphitec] H|3te] 34 A
Fe vlwy gustd z2n gtk 2y Atge] A$ 04V R
oA ABAEI 527 AFst 08 V Bl H ému At

FA5F7 s2E 2E BAT

H]ste] MCMB6-289] 4%
Zol Y3 Aog AlgHH

F JEd o33 #4L graphiteol
59 2709 2 2] Asel A
nFo A EA

T At
3202 HAEE & WM 82 =M

234 Badzel SRl wId dAFe 4U% vaY 430
Bsle zAE] Ystd AAE 2 BANYL ANG APE
Figure 4ol YR T Figure 4914 HE v} 2ol graphited

FRol ot o HHEFS vehla ok 53 4EsHn
91 MCMB6-28% natural graphitet ®lad 2& Wd §3F&
Yehla otk ol Figure 3914 Sl uhsh o] A 2§
O] /\\-!ﬂ ) El-)\}-O] 7{%0—’ /HU:]E'__} _/r‘_ )OJ‘O[q Figure 29}. Tab
194 2g wpel o] &hao] 077} 336573 3358 ASR
01»‘531‘?_1 Zd9 F0A 335 Adl 7%"7 A=} e E

2 T M

ZHﬁCd A& E@A 01@%%01 7}7/}° *um?*% Me A& &
Qg 4= gtk ALE" F 7bA AsAde A4 08 M LiPF EC

£ 4971 M L1CO/PC+DME5 ALEEE A9
& Yehlz glen olgd #FAE o dgd
7ol PC7ﬂ° ol o3 oz AsHch X giAR
9] %}%%‘i l%ﬁ‘ BAE AFA AxeE Fa8
E4E AT AAAA gdaAgd =
Zdxﬂ(KyBac = WMO% A Hrtol A3 gaAFe] &
ALetAt), Figure 4914 EAAE A7bsiA ¥ H-H@)
A& 3 wt % HUhsh AHA)E HuEd &
7} AZbetA] & ASHTG BE Ao &
g & 9o
AR daAge ZAd® Bo}h $43 ATy gad
A7) A E EZMH H7h7F 28 fz RAe
£33 71 # ol 2lFY AY B gAY 7t

PP AL FAT + A

=

S

LS

}

d Ho 2

3

Lot
:

-t
=
EY

ox
o

ox ¥o i
R ;g Am
r.?f_ E

THSEL A9 B AT E, 198

A
— 600 T T T T T
ol
—@— conducting agent 0%
500 -- A+ conducting agent 3% I
&z 4
g
g
S 0 ]
o
a0
g
3 ] ]
2
2 100 E
g
Q T T T T v
natural crystalline amorphous artificial MCMB6-28
Graphite
(a) 1M LiClO4/PC*DME 1:1v%)
= 600 T T T T T
—@— conducting agent 0%
5004 - A\ conducting agent 3%
g
=3
b
o 300 1
ob
£
A 200 B
2
;E 100 4
i
o T T T v
natural crystalline amorphous artificial MCMB6-28
Graphite

(b) 0.8M LiPF,/EC+DEC (1:1 v%)

Figure 4. The effect of conducting agent content(KJ-Black) on
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Figure 5. First discharge capacity of the various current
density with two types of electrolytes using natural graphite.
* conducting agent(KJ-Black) : 3 wt %
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