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Synthesis and Characterization of LiFePO4/AIl/C Composite Cathode Material

CHEN Wei'?, PENG Wen-Jie', WANG Zhi-Xing'

(1. School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China; 2. Hunan Shanshan
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Abstract: LiFePO,/Al/C composite cathode materials were synthesized by two-step solid-state method. The crys-
talline structure, morphology, the particle size and the coated state of the samples were characterized by XRD, SEM
and TEM. The effect of the amounts of Al powder on the electrochemical properties of the composite was investi-
gated. The results show that the interface reaction occurs between metal Al and LiFePO,, resulting in the formation
of several by-products and the passive film on the surface of LiFePO,. The surface of LiFePO, particles are coated
by the irregularly shaped metal Al and a thin carbon layer of 1-2 nm. The LiFePO,/Al/C containing 3wt% Al shows
the best electrochemical performances, with discharge specific capacity of 117.8 mAh/g at 25°C and 10C rate, and
discharge specific capacity of 105.6 mAh/g at —20°C and 0.1C rate, and discharge capacity of samples at —20°C is

73.8% of that of samples at 25°C.
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Fig. 1 XRD pattern of the pre-sintered LiFePO,/C
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Fig. 2 XRD patterns of LiFePO4/Al/C composites with dif-
ferent amounts of aluminium powder
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Fig. 3 SEM images of LiFePO,/Al/C composites with different amounts of aluminium powder
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Fig. 4 TEM image of LiFePO4/Al/C composite (a) and
HRTEM image of particle A (b)

40 [ (a)0.1C
3.8
3.6
5 34
B 32
20 —=— Al-0
S 30}
2 —e— Al-1wi%
28 —a— AL3wt%
26 1 —v— Al-5wt%
2.4 L 1 L L 1 L L
0 20 40 60 80 100 120 140 160
Specific capacity / (mAh-g"]
4.0 (c)5C —=— AL-0
3.8 —e— Al-1wi%
3.6 —a— Al-3Wi%
> 3.4 —r— Al-5wit%
En 32 @
2 30
2.8
26
2»4 JJJJJJJJJJJJJJJ

60 80 100 120 140 160
Specific capacity / (mAh-g™)

2.2 HMBIBLFMRES T

Kl 5 AR =K LiFePOJ/AIC B &
MEHEA RS2 T R 2. 7ELL 0.1C 53Rl
HLINE, IOANAS S B Iwt%lIs), FE S 10 R v A B
B, XTI R R, #ém T LiFePO,
()3 FLPE . T RS SR 3 N, AR AE 0.1C %
RO AR R N, XA E NS
2 B LiFePOJ/ALC A5 MR TG PEY) &
NI BORE SRR e A I BRI, 2 5C
10C @m0, BRI RN 3%MFE 5 H )
Wb s/, TR o s B, HP AR 10C 53 R
HL 7O 25 oA 117.8 mAh/g. MK 2 () XRD & % ]
LA, M8 INER 3%, FesP ZuAH g i i
TN, Nazar 25Uk HAT g K 94 2% 2549 (1 4 )
Wy 2 a5 2% o 6 R 2k B rl 7 S v i AL
BRI, BR T AL R C 7 Z A B9 LiFePO4 A 8
(1) HPEA, A FesP TR Kk 740k
TR MBI ER Swioll, FF 51 & T
R RFE T AL-3wt% W] (%, 5 XRD 45
FAHRT I, AR I T W] WK LisPO, 2% AH, 3X W]
RER MR T HL PR BRI SR R 2 —.

Kl 6 i AAS R AR &) LiFePOy/AL/C 544
BELL0.1C 5080, E-20°C FRYBCE k. Kl 6

4.0 | M) 1C
38 F
3.6
= 34
s 32+
& 30l T AR
2 2‘8 —e— Al-1wt%
. —a— Al-3wt%
26 1 v AlSWi%
2‘4 " 1 n | IR (SR TN [N TN WS S N_—
0 20 40 60 80 100 120 140 160
Specific capacity / (mAh-g h
40 [@10C —=— AL0
38 —*— Al-1wt%
36 —a— Al-3wt%
N —¥— Al-5wi%
>34 °
)
: 3.2
2 3.0
28
26 [
04 1 [ SR U PR T
0 20 40 60 80 100 120 140 160

Specific capacity / (mAh-g™)

K5 LiFePOJ/AlC E 5 EHEA R 2T BRI Z(25°C)
Fig. 5 Discharge curves of LiFePO,/Al/C composites at various rates (25C)
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