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Effect of Manganese Doping on Preparation of Cathode Materials for

Purification of Lithium Iron Phosphate Battery
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Abstract: The wasted phosphating slag as raw material was purified by acid hydrothermal filtration method. Used the obtained high-
purity iron phosphate as an iron source, a manganese-containing precursor was prepared by adding a manganese salt. After reduction
at high temperature, a lithium iron phosphate/carbon battery cathode material doped with manganese can be obtained. The particle
morphology, phase and electrochemical properties of the lithium iron phosphate/carbon battery cathode materials with different compo-
sitions were characterized by x-ray diffractometer, energy dispersive x-ray diffraction, scanning electron microscope and LAND tester.
The results show that the lithium iron phosphate/carbon material doped with manganese can maintain good capacity retention rate under
large magnification, which is of great significance for making large rate batteries.
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Fig. 1 XRD diffraction patterns of Az, Boand C»
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Fig. 2 SEM images of Az, B2 and Ca
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Fig. 3 The initial charge-discharge curves of Az, Bs and C3

Az By Cs [T X 78 J8OHL B JLA 3 n 3¢ 2
Ne LA, By b Ay Cy 1078 80 HE bE 25 B RS A
A ZEA R, BB RS RCREMAR & U0 (R A
K NELICFE N} LiFePO,/C W78 JEUH E 75 A B
M. Bs M IRFE LA HN 143.8 mA-h/g, B IX
R LR B 136.3 mA-h/g, PEAE Rk 94.78% .
A7 B L AR R U, R T FE AT LiFePOy 1AM
B MATK, PR A b 5 A7 1R G R H 25 B%,
Al E BT IE R r A L o

2 As. Bz, C3 HHIRFUIHE SR
Tab.2 The initial charge-discharge efficiency of As, B3 and C3

Eb AR /(mA-h-g™h)

FE G5 H IR %
FeH TR
As 146.6 137.6 93.84
B3 143.8 136.3 94.78
Cs 149.4 139.0 93.09

242 ERMESN

K 4 BTk A Ass Bsy Cs IR PEREIh k.
F 20, As\ B3y Cy 7 0.1 C BARMEZR T,
VO L B 43 )l 137,64 136.31 139 mA-h/g, B
WEEAS R 1 93.84% 94.78% 93.09%. TMi{E
0.1\ 2. 4. 6. 8. 10 C fi5% ~, B3 (A BEIRFFHRI &
THER Az T Cy B REARFEA, RIARMELE S5
' Ba MKAR BB ORI I A LR R R, B B
FER RS 1K 0] A8 2 BT80N IR 6l 76 25 0T DAY i R
Mifi )& LiFePO,/C 256 ¥k e ok, A F) T Lit 76
RO TP R AT S N, A R BRI T AR S Y,
B 12 BRI, PR T Ar IR 5 R 1 e, it



5 4 3 I, XN, SRS, S5 AR 0] A AL IR Pk T 2 IR R A PV I AR S 267

W45 A T FO T IR B R R AR 2 T ARG 1A
A

100
= B;
- &
5
= 60+ Cs
o
Y
40 1 1 1 1 ]
0 2 4 6 8 10
Rate/C

4 As. Bs. Cs (W5 RMEREINZ
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