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High-Capacity Lithium-lon Rechargeable Batteries Using MCF Negative Electrodes
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Lithium-ion rechargeable batteries using carbon negative electrodes have been commercialized for portable electronic
equipment such as notebook computers, cellular phones, and so on. We have now successfully developed high-capacity
lithium-ion rechargeable batteries using graphitized mesophase-pitch-based carbon fiber (MCF) negative electrodes, and applied
these batteries on a practical basis as a main power supply.

The MCF negative electrode showed large capacity and high rate performance capabilities. ~ The 863448 size 86 X 34 X
48 mm) prismatic battery exhibited a large capacity of 1,000 mA-h with a long cycle life exceeding 500 times. The battery also

exhibited high capacity at —20°C and had excellent rate performance between 0.5 and 3 A discharge.
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SEM photograph of cross section of graphitized MCF
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Charge-discharge curves of MCF heat-treated from 1,000 to 3,000°C

X 3 IC A ARCGEY A4 2 ko B ilREM O AR %
G I
3,000°CEULIE? MCF 13 300 mA+h/g Ll L%kt 4315 &
, DRFMICIE~EmAERZ2HERT 2, 72, 190470
HOZ —o 33 94 %953 60, (BB FEHIZ < 20
% mi VM EATE Bz, TG0 MCF D%k L i R n
FArrEly, EMEREZRIECT v 73422807 TE 5, &
612, MCF 3RS 5 mA/em?El O KERIBCGEN T
LIbDREMICIEN@maERZ /L TBY), ik nE
WAERED BB B HERE 2 10 L&D 2 EATREIC A - 7=,
Dl Lo e SR ARGEIERE I, SHER E v =2 ok
& EERE S O BAHIRECA & 5 3 7 o bR A a2 7
CEICENLTEY, ZORE, VFT7AAL T2 E RS
DM TE B EHZ 5N BD),

36

400 -

300 - g - .

3
L
08
{@! i 2 oin .
BITT®E 2.5mA/cm?
100 B 3,000C FALEEMCF
AR
L 0 1,000T #ALIEMCF
Q: =72
0 1 Il 1 1 J
0 2 4 6 8 10
YA

H3. SEREREMOETHET A JIFE  3,000C T
HanzMCEFi3, 144 2L 6@Fms T 5.

Variation in capacity with cycle number for various carbons during
rapid charge-discharge cycling
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Lithium-ion rechargeable batteries
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Discharge curves of 863448 size prismatic lithium-ion rechargeable
batteries
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Discharge characteristics (load characteristics) of prismatic battery
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Low-temperature discharge characteristics of prismatic battery
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Cycle life of prismatic battery
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