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Fig.1 XRD patterns of the LiFePO4/C composite samples
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Table 1 Lattice parameters of the LiFePO4/C composites
prepared at different calcination temperatures

T/IC a/nm b/nm c/nm

Cell volume/nm?®

600 0.599 607 1.034 567 0.469 250 0.291 09
700 0.601 414 1.034 300 0.469 597 0.292 11
800 0.601 461 1.033 654 0.469 379 0.291 81
PDF=40-1499 0.601 890 1.034 700 0.470 390 0.292 95
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Fig.2 SEM images of the LiFePO./C composite samples

prepared at different calcination temperatures:
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Fig.3 Initial charge-discharge curves of the LiFePO,/C
composite samples prepared at different calcina-

tion temperatures at 0.1 C rate
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Fig.4 Cycle life curves of the LiFePO4/C composite samples

prepared at different calcination temperatures at 0.1 C

rate
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Fig.5 Electrochemical impedance spectroscopy of the

LiFePO,/C composite samples prepared at diffe-
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Table 2 Equivalent circuit parameters of the LiFePO,/C
composites prepared at different calcination

temperatures
TI'C Re/Q Re/Q io/mA
600 2.73 289.55 0.09
700 3.03 325.19 0.08
800 3.04 407.48 0.06

R 1B AR AH [A] 5 17 FA A7 A5 S B AT R o B 5 Jo8 T 52 1A 384
MK . 600 °C K5 hed B B i H A UK A H o 4% 4
BH BRI AR 52 R AT e fL I o TE B I 26 1F 1) & O
i 7E FLAR AL LiFePO, M4 k)2 18] B A BBk (1 B 1o 4%
oy, FELE S PR BEL B /N L 8 B B S B kAT
X5 70T R 2 R A T

B ER 255, mrRLAE, KRR E 600 °C Fil &
ff) LiFePO,/C &M BB ALE 0.1 C 52l B4
Bt (R TR 2 = A B U I R M e e M o HLAE AN ) i 26
THE R L K 6 Fion. 0.1, 0.5 C 11 KK
ARS8 141.3. 133.5 mAh/g, H B H B =
G, 420N 3.36 3.3 V. B HL A 2 38
B, EUOSRAEAWIECN, 1 C R A E A
100.9 mAh/g, HEA MR &K, (A G7R%E,
B TR AR B . 2 C I EE A B 64.5 mAh/g,
JUFBA &, RO R i e R e v 5. T
DL, Z %A 4% 1A I s A SR B Ve RE N B AR
EARFE G EIEA AR, FERFERMRE. B7H
ANFE 2R 7R T80H 5 IR A B il % o N AT DL
I 5 TR H FLIAD B T 1 K, A B R R . AH R R
I, ZEARREREL, 0.1 C I H A BT,
0.5. 1812 Cltriif Lb A EIE A k. X2 T =
R, ZZ0MEK )G, S8 TR EERE, A
TAEUEERE, HILBEFEEREL.

WHFLR A, MRS R R Bk TR FrE
R L P 50 1) 37 50 2R 50 e AR ST 2% T 1140 R i % i L
FlT8, %) LiFePO, Y Li £, Fe iz LA M FelLi fir 3t
244 B SR T AT RS R B, R TR T R L,
[ B B 7 R B R IGAR ST S B R Rt R 2
JCE B, AN, R R R SE R S
B G T34 I 7 3 %, 7 B 0 81 v 4 R A g 127200,
B0 AR S G 4] 20 S5 ) 4% 1) FOROM B A S e A AR
R, ARSI R T Li AL Fe ALiEATE A B2,
Hit— DO B EE RO B . BEAR G S Al R S A R
TESEATE ], HE— 25 4i Ak R R A0 A BT 30 45 14

I 4 R A R 3 B

3.6

3.2
> 05C~01C
S 1c
g28 2¢C
o
= 2.4

2.0

0 40 80 120 160

Discharge Capacity/mAh g™

Kl 6 FEANFEET LiFePOL/C & &R M b I B UK
£k (600 C)
Fig.6 Initial discharge curves of a LiFePO4/C composite samples

at different current rates (600 C)
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Fig.7 Cycle performance of a LiFePO4/C composite samples at

different current rates (600 C)
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Preparation and Performance of LiFePO,/C Composite Material via
Reduction-Inserted Lithium in the Presence of Coating with Carbon

Zhu Wen, Li Zhenxuan, Tan Cong, Li Jingren, Chong Baohe
(State Key Laboratory of Materials Processing and Die & Mould Technology,
Huazhong University of Science & Technology, Wuhan 430074, China)

Abstract: LiFePO4/C composite cathode material was prepared with polyacrylic acid as carbon source by a method combining a low
temperature reduction-inserted lithium and polymer pyrolysis, in which FePO, was reduced with lithium insertion and a simultaneous
chemical coating occurred with carbon-containing polymer. The technique simplifies the preparation process and reduces the production
cost. The phase structures, lattice parameters, morphologies and electrochemical properties of LiFePO,/C samples synthesized at different
calcination temperatures were characterized by XRD, SEM and galvanostatic charge-discharge test. The results show that the maximum
discharge capacity and best cycling stability of present products are obtained when the calcination temperature is 600 € at 0.1C rate. The
initial discharge specific capacities of resulting LiFePO4/C composite material reaches 141.3 mAh/g with a coulombic efficiency of 98.0%
at 0.1C rate, and the capacity retention rate is 108.3% after 100 cycles.

Key words: lithium ion battery; LiFePO,; polymer pyrolysis reduction method; electrochemical property
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