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Study on carbon anode for lithium secondary cells using intercalation reaction
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Carbon anodes were studied in order to impruve the cyclic properties of the lithium secondary
cells. Various carbon materials were examined; the thermal decomposition products of poly(2-
chloro-l-phenylacethylene) and the carbon fiber M46 were found to be a promissing candidate for
the anode. The lithium storage mechanism was examined by XPS, X-ray diffraction and DTA-TG
measurements. Solvated lithium intercalates into the carbon fiber and participates in the highly
reversible cell reaction. Size of the intercalated lithium molecules varies with a PC/DME ratio,
which might be related to the structure of solvated lithium in the PC/DME solvent,. The lithium
—carbon fiber composite anode was examined for the cell, Li~carbon fiber/Crz0g couple, and found
to improve significantly the charge and discharge properties; the composite anode reduces the

lithium dendrite formation during the charge and discharge cycle test.
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Fig. 1. Open circuit voltage (OCV) curve of the carbon fiber (M48) electrods.
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Table 1. Lithium storage capacities of thermal decomposition products of polymers and carbon fibers

Charge capacity

Discharge capacity

(mAh /100 mg) {mAh /100 mg) Surface
Polymer or carbon fiber cyele number eycle number area
(m?/g)
1 5 1 5
Thermal PPCA 59.6 146 15.7 136 430
decompo- PVDF 67.8 4.3 8.2 38 880
sition PVDC 57.7 2.4 5.5 2.2 510
products of POB 58.0 1.4 5.8 i6 280
polymers PS 36.8 1.6 5.0 L5 100
PEPY 10.8 0.8 1.0 0.6 6
PVC 27.0 0.6 5.0 0.6 4
Graphite 14.0 0.5 0.8 04 4
M46 1858 84 8.3 8.1 1.3
T300 218 1.1 2.3 0.5 16
{Toray Industries, Inc.)
Carbon GM 60019 224 35 6.2 3.1 13
fiber HTA-7 43,9 4.7 15.9 4.0 36
GMG6060ST 138 31 6.6 2.8 0.7
{Toa Nenrvo Kogyo, KK.)
GF8 24,2 1.2 4.9 0.8 0.4
(Nippon Carbon Co. Lid.)
A 6000 338 0.3 74 0.4 4.9
(Asahi Nippon Carbon Co,, Ltd)
HTA-7 28.4 3.1 10.5 2.8 3.6
BP 1034 AES 13.6 0.2 11.0 0.1 1.1

(Toho Rayon Co., Lid)

PVDPF, poly{vinylidenefluoride); PVDC, poly(vinylidenchloride); POB, poly{oxybenzoate), PS, poly(sulfon);
PEPY, poly(ether imide); PVC, poly(vinyl chloride); PPCA, poly{2-chioro-l-phenylacethylene).
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Fig. 2. Number of charge and discharge cycles
as a function of lithium storoge level.
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Fig. 3. c-axis parameter of the carbon fiber
M46 electrode as a function of lithium
storage level.
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