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Characteristics of MCMB Anode with VGCF As a Conducting Agent for LPB
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Abstract: An investigation upon the characterization of MCMB anodes with different vapor grown carbon fiber
(VGCF) content for application in lithium polymer battery(LPB) was carried out. When VGCF material was used
as conducting agent with MCMB active material, the impedance and the initial coulombic- efficiency of test cells
were found to decrease with the increasing amount of VGCF. On the other hand, as a function of added VGCF
the discharge capacity and the utilization linearly with increased. Impedance of test cell with MCMB anode
containing 6 wt% VGCF exhibited the lowest value whereas the impedance of 8 wt% VGCF contained anode was
similar to that of MCMB anode without VGCF. Interestingly, 6 wt% VGCF contained anode showed the best battery
characteristics. Internal resistance and rate capacity of the cell were, respectively, 0.918 Q at 25C and 93% at 2C.
Generally, rate capability and the cycleability of MCMB based test cells with 4~6 wt% VGCF content exhibited better
results than the other cells. In the case of 6 wt% VGCF containing anode, the discharge capacity of the cell faded
slowly with an ultimate charge-discharge cycling capacity of 178 mAh/g at the 100th cycle. Thereafter, the discharge
capacity faded negligibly and the utilization of the cell at the 100th cycle was more than 90%. The effect of addition

of VGCF is discussed in detail.
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Table 1. Testing conditions adopted to evaluate the performance of LPB.
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Fig. 1. SEM image of MCMB 2528.

Condition Formation Rate Capability Cycle Capability
Rest Time 30 min 30 min 30 min
Charge Constant Current 0.05C 0.1C 0.05C
Constant Voltage 42V 42V 42V
Rest Time 30 min 30 min 30 min
Discharge Constant Current 0.05C 2C 0.05C
' CutOff 27V 27V 27V
.~ Rest Time 30 min.
Discharge Constant Current 1C
Cut Off 27V
Rest Time 30 min.
Discharge Constant Current 0.5C
Cut Off 27V
Rest Time 30 min.
Discharge Constant Current 0.25C
Cut Off 27V
Rest Time 30 min.
Discharge Constant Current 0.1C
Cut Off 27V
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Fig. 2. Particle size distribution of VGCF and MCMB 2528.
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Fig. 3. SEM image of VGCF.
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Fig. 4. SEM images of MCMB electrodes with different VGCF contents.
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Fig. 5. Specific conductivity of MCMB based anode with different
VGCF contents.
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Fig. 6. AC impedance spectra of LPB with MCMB anode
containing different amounts of VGCF.
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Fig. 7. The initial Ah efficiency of LPB cells with anodes of different
VGCEF content.
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Fig. 8. Rate capability of LPB using anodes with different VGCF
contents.
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Fig. 9. Cycling properties of LPB using MCMB anodes with
different VGCF contents.
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Fig. 10. Comparision of utilization of LPB cells with anodes of
different VGCF contents anodes after 50 & 100 cycles.

Fig. 102 =4A)9] Hrgge] e z} dX 9] o]&ES el
WA AoZA 27] vbd £%F o) B §7Fe] vl AR o) &
& 9 £ B4 HEe A fARSE A 295 e
ek =21 FArbEel 6 wt%nd 7% 100 cycledlA]e] o]
E°] 90% = et e, g Bge AvHF Aol 90% ol
2A 6wt% 9 B 7Y ¥ ol4&S Jehiith

4.4 £

VGCFE 54 ZAAZE Qe o] i mE AX
o WEXE g HA EAE IS MCMB €530 o
sl PVDF ATAE 9 wt% AHEshs 2494 VGCFE =
AR A7HE A 6 wi% Q] vl&ddlA A9 x| A4S
VERRRACE 27157 oie] FEFAE 70% 2 LEFEIS o
o] AEE7F 1.73X103 S/emel 22, AA18) WRAEL 793 mQ
olom, A Aa} Ah E&E 74% A}t VGCFE 6 wi% F7}
g B=oz A|ZI Axe /109 G div) 2ce] ¥k
£ 9392 9o, cycling B4 £ BEAS A
3] JNAEHS Byt olz} 100 cycledlAe] o] 85 90% &2
A 7Y w2 o888 R 4 SlSlth

A

E#HIE

ro

1. C. Berthier, W. Gorecki, M. Minier, M. B. Armand, J. M. Chabagno,
and P. Rigaud, Solid State Ionics, 11, 91 (1983).

2. M. A. Ratner and D. E Shriver, Chem. Rev., 88, 109 (1988).

3. D. G. H. Ballard, P. Cheshire, T. S. Mann, and J. E. Przeworski,
Macromolecules, 23, 1256 (1990).

4. “1999d AA7IE AZAYG A, SEFgsEse] v 7)1,
B (1999).

5. 42 ¢, A ZEAESEREAR (LPByE” HaA, AR}
D, s (1998).

6. 2AEF 9, “Lithium Ion Z=REH ", HHIT3EHHTL, Japan (1996).

7. A. Madronero, A. Hendry, and L. Froyen, Composites Science and
Technology, 59, 1613 (1999).



