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Study on LiFe,, Mn,3PO,/C cathode materials with different carbon contents
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Abstract : Since its inception, lithium iron phosphate material has been considered as one of the most promising lithi-
um ion cathode materials due to its low price and high safety. However, its lower energy density restricts its applica-
tion in the field of electric vehicles. One of the ways to solve this problem at present is to dope manganese into lithi-
um iron phosphate to form LiFe, , Mn, s PO, /C materials. In this paper,the effect of carbon coating amount on the
performance of high manganese LiFe, ; Mn, ¢ PO, /C was studied. The Fe, s Mn, ,C, O, * 2H, O precursors were pre-
pared by co-precipitation method, and LiFe, ; Mn, ¢ PO, /C with different carbon contents were synthesized by solid
phase method. The materials were characterized by X-ray diffractometry and scanning electron microscopy. The
electrochemical performances were measured by using half-cells. The results show that the carbon content affects the
capacity of Mn®" /Mn®" reactions evidently but affects the capacity Fe*" /Fe’" reactions slightly. In addition, a suit-
able dose of carbon content of 6% can reach the optimized rate performance of LiFe, , Mn, s PO, /C.
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Fig. 1 XRD patterns of LiFe, , Mn, s PO, /C with different carbon content
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Fig. 2 SEM image of LiFe, ; Mn, sPO,/C with different carbon content
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Fig. 3 Initial charge-discharge curves (0. 1C) of Fig. 4 Differential curves of first charge and discharge of
LiFe, » Mn, s PO, /C with different carbon content LiFe, ; Mn, s PO, /C with different carbon content

LT B Mn®T /Mn® 55 Fe? /Fe'" 29 LA REAEIE 6. i [ 6 7T DUA M & 52090
420,520,670 B MBES  Fe T /Fe' S 4I HE A B2 300 32, 6.30.1.,29.7.37. 6 mAh/g, Mn*" /Mn’" 2 {}t
(4 75 5l 44.6.66.7.78.5.12. 6 mAh/g, A LI H . BB A 0B in . Fe? ™ /Fe 42 4L 1Y He 75 5 9F TS
ARG T Mn® "/ Mn® " G GRS O 0 B S FERR B D 6 0 R, R Mn® T/ Min®"
A I Ll 2 i A R o I R LU S B0 TR R 600 BRI R R U B R LL A A (108
mAh/g) .



-+ 46 - L AR KX FFROE KA F R

2020 £ % 6 4

0.35
0.30
]
. 0.25 |-
W ]
4
2 020
0.15 |-
0.10 ‘ ‘ ‘ ‘ ‘ ‘ ‘
4 5 6 7
& &%

E] 5 Z; |E.| ﬁﬁgi LiFe, , Mn,_s PO, /C
HmMn EEFRMERBEE
Fig. 5 Voltage difference of Mn platform

with different carbon content

LA &E/(mAh/g)

70 - - ® Fe

—M—Mn

10

0 | | | | |
4 5 6 7 8

AR %

6 KEWX@%T LiFen.zMno.sP()J/C 7]"$FII=II:I
Mn** /Mn*" § Fe'* /Fe" RN BT ETLE
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LiFe, » Mn, s PO, /C at different carbon content
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LiFe, , Mn, PO, /C with different carbon content
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