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Abstract

As a positive active material of lithium-ion batteries with noble potential than LiFePO,, LiMnFe, ,PO, where
Fe was partially substituted by Mn has been synthesized by solid phase reaction. The overall discharge capac-
ity decreased with increase in Mn content, while the potential of higher plateau of two steps discharge curve
became closed to that of LiMnPO,. The capacity of higher plateau region showed maximum value at x = 0.875.
This composition material of LiMn,g;sFe;12sPO, turned out to exhibit both high potential almost same as LiMnPO,
and larger discharge capacity than that of it. The electric conductivity decreased with increase in Mn content;
however, two obtained values for x = 0.75 and 0.875 became higher far from one expected from this content de-
pendency. This deviation was suggested to be derived from the existence of carbon synthesized at the heating
process. In particular, the discharge capacity of LiMnysFe(,PO, synthesized by hydrothermal reaction was found

out to be 165 mAh g™ . This higher value of capacity was confirmed in the composition range of 0.8 < x < 0.95.
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Fig. 1 XRD patterns of various pulverized samples
of LiMn,Fe-,PO, synthesized by solid phase reac-
tion. (a) x = 0.125, (b) x = 0.25, (c) x = 0.375, (d) x
= 0.5, (e) x = 0.625, (f) x = 0.75, (g) x = 0.875.
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Fig. 2 Change in discharge capacity for positive

electrode as a function of Mn content for LiMn,Fe; -,

PO, active materials synthesized by solid phase re-

action.

Temperature: 20 C.

Charge: 0.01 CmA to 4.5 V vs. Li/Li" followed by
constant voltage for total 150 hours.

Discharge: 0.01 CmA to 2.0 V vs. Li/Li".
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Fig. 3 Discharge characteristics of positive elec-

trode with active materials of LiMn,Fe;_4PO, syn-

thesized by solid phase reaction.

Ax=0.125 Ox=0.25 &x=0.375 Hx = 0.50,

Ox=0.625 Ax=0.75 @x=0.875x=1.

Temperature: 20 C.

Charge: 0.01 CmA to 4.5 V vs. Li/Li" followed by
constant voltage for total 150 hours.

Discharge: 0.01 CmA to 2.0 V vs. Li/Li".
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Fig. 4 Change in electrical conductivity as a func-
tion of Mn content for LiMn,Fe,_, PO, active mate-
rial synthesized by solid phase reaction.
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Table 1 Carbon content in positive active materials
of LiMnFe;-,PO, synthesized by solid phase reac-
tion.

x in LiMnFe_,PO,

Carbon content / mass %

0.125 Undetected
0.25 Undetected
0.375 Undetected
0.50 Undetected
0.625 Undetected
0.75 0.28
0.875 0.61

1 Undetected
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Fig. 5 Discharge characteristics of positive elec-
trode with active materials of LiMng g7sF€4125P 0. (@)
synthesized by hydrothermal reaction and LiMng g5
Feo125P0, (A) by solid phase reaction.
Temperature: 20 C.
Charge: 0.01 CmA to 4.5 V vs. Li/Li" followed by
constant voltage for total 150 hours.
Discharge: 0.01 CmA to 2.0 V vs. Li/Li".
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Fig. 6 Discharge capacity as a function of Mn con-

tent for LiMn,Fe_ PO, (0.8 = x = 1) positive ac-

tive materials synthesized by hydrothermal reaction.

Temperature: 20 C.

Charge: 0.01 CmA to 4.5 V vs. Li/Li" followed by
constant voltage for total 150 hours.

Discharge: 0.01 CmA to 2.0 V vs. Li/Li".
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