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Abstract

New carbon-loading process for LiFePO, positive active material of Li-ion cells has been developed to improve
its low electric conductivity. The feature of the process is to supply methanol vapor to LiFePO, powder in rotary
kiln at high temperature such as 600 °C, to load carbon by carbonizing the vapor. The characteristics of thus
obtained LiFePO,-C composite as positive active material by this process were evaluated using 12 mAh class
cells by electrochemical measurements. The utilization of the composite materials turned out to be increased by
34% as compared with untreated LiFePO, at low discharge rate of 0.1 C. The value was also confirmed to be im-
proved by 13% at high discharge rate of 2 C. These results seem to be attributed to the improvement of electric
conductivity of LiFePO,-C composite particles by the formation of carbon material not only on their outer sur-
face but also inside the pore of particles judging from the results of careful observation of cross—sectional views
by SEM.
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Fig. 1 Schematic diagram of apparatus for new
carbon-loading process for LiFePO, positive active
material by methanol method.
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Fig. 2 TG curves of LiFePO, starting material (O)
and LiFePO,-C composite as positive active materi-
als (&) by methanol method for the positive of Li-
ion cells. The heating rate was conducted at 10 °C
/ min..
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Fig. 3 XRD patterns of LiFePO, starting material
(—) and LiFeP0,-C composite materials (—) by
methanol method for the positive of Li-ion cells.

(b) LiFePO,-C

Fig. 4 Surface morphology of LiFePO, starting material (a) and LiFePO,—-C composite materials (b) by metha-
nol method for the positive of Li-ion cells.
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Fig. 5 Cross-sectional views of LiFePO, starting material (a) and LiFePO,-C composite materials (b) by metha-

nol method for the positive of Li-ion cells.

+
5
3 .
R s
» (e LY
>
>
©
<
o
o]
o i | | /
0 50 100 150
Capacity / mAh g™
Fig. 6 Initial charge and discharge characteristics

of positive electrodes with LiFePO, starting materia
(@) and LiFeP0O,-C composite materials (A) by
methanol method. Cell capacity: 12 mAh; Dis-
charge: 0.1 CmA to 2.0 V; Charge: 0.1 CmA to 3.8
V followed by constant voltage for 15 hours in total.
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Fig. 7 Discharge performance of positive electrodes
with LiFePO, starting material (O) and LiFePO,-C
composite materials (£) by methanol method. Cell
capacity: 12 mAh; Charge: 0.1 CmA to 3.8 V fol-
lowed by constant voltage for 15 hours in total.
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