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Abstract. LiFePO, was prepared via high temperature solid-state method at different
heat preservation time. XRD and SEM was used to test the structure and morphology
of LiFePO,. Land 2001 was used to test the electrochemical performance of LiFePO,.
The results illustrated that well-crystallized LiFePO,4 composite with homogeneous
small particles was obtained by XRD and SEM. And the optimum heat preservation
time was 4 hour. From charge/discharge test, it can be seen that at 0.2C, LiFePO, has
initial discharge capacities of 159.1mAh/g at the heat preservation time 4 hour. From
the rate capacity, it can be seen that the discharge capacity was of optimum sample
remains above 99% after 200 cycles.
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1. Introduction

In recent years, the research and development of the lithium ion battery anode material have attracted
much attention in industrial countries because of its high energy density, long lasting and many more
[1-3]. LiFePOs4 is one of the most commonly used cathode material. It is low cost and very environmental
protection. And it also has high security, excellent cycle life and high thermal stability [4-5]. In 1997,
Goode-nough et al. reported for the first time that Lithium iron phosphate was reversible in the
intercalation and DE intercalation of lithium ions. It is considered to be one of the most promising
cathode materials of the dynamic lithium ion batteries [6]. Thackeray [7] considered that the discovery
of LiFePO4 making the arrival of a new era of lithium ion batteries.

In this paper, the materials of LiFePO4 were prepared via high temperature solid-state method. The
effects of different heat preservation time on structure and performance of LiFePO4 were studied.
Through this method, the materials of LiFePO4 with good electrochemical performance and cycle
performance were prepared.
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2. Experiment

LiFePO4 compounds were synthesized via high-temperature solid-state method. The stoichiometric
amounts of LiH2PO4 (99.5%), LiAc (99.5%), FeC204.2H20 (99.5%) and CsHsO3.2H>O were mixed in
ethanol and ball milled at the speed of 300r/min for 4h. Then the mixture was dried at 80°C in the oven
for 5h. After drying, the mixture was claimed at 700°C for 4h, 6h, 8h and 10h, respectively under N
atmosphere. The heating rate was 3°C/min. The vacuum tube furnace (HEFEI KEJING materials
technology co. LTD) was used for the preparation of composite electrode materials.

The purity and structure of the material were detected with X-ray diffraction (XRD) (Ultimal IV,
Rebuke) using Cu Ka radiation. Scanning electron microscopy (SEM) (Inspect S50 FEI) was used to
observe the particle morphology. Laser particle size analyzer (Rasterizer 3000, Malvern Instruments
Ltd.) Electrochemical measurements were carried out using Land CT2001A (Land. Wuhan blue electric
technology co., LTD China).

3. Results and discussion

Fig. 1 shows the XRD pattern of LiFePO4 prepared at different heat preservation time. The XRD patterns
of at different heat preservation time samples are similar to the standard diffraction peaks of LiFePO4
(PDF 40-1499). The XRD pattern reveals a pure LiFePO, phase without any other impurities. The XRD
pattern demonstrates that the pure phase material was prepared by high temperature solid-state method.
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Fig. 1 XRD patterns of LiFePO4 prepared at different heat preservation time
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Fig. 2 SEM patterns of at different heat preservation time

Fig. 2 show the SEM images of materials synthesized at different heat preservation time. Fig. 2(a) is
the holding time of 4h. Fig. 2(b) is the heat preservation time of 6h. Fig. 2(c) is the heat preservation
time of 8h. Fig. 2(d) is the heat preservation of 10h. The particle size basically no change. And there is
no clearly boundary between particles. From Fig. 2, it can be seen that the particle distribution is
relatively more uniform at Fig. 2(a) than others. And the dispersion of the particle is better than Fig.
2(b), (c) and (d).

44
424 —4h

4.0 4

LT T T T
0 20 40 60 80 100

Capacity (mAh/g)

I I I
120 140 160 180

Fig.3 charge/discharge of at different heat preservation time

Fig. 3 shows the initial charge and discharge curves of LiFePOy4 in the range of 2.4V to 4.2V at
different heat preservation time at 0.2C. And there is a clear platform at 3.4V in Fig. 3. The initial
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specific discharge capacity at 0.2C is 159.1, 158, 156 and 154mAh/g when the s heat preservation time
is 4h, 6h, 8h and 10h respectively. The optimum heat preservation time of the material is 4h.
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Fig. 4 cycle performance of the optimum sample

Fig. 4 shows the cycle performance of the heat preservation time at 4h. From the image, it can be
seen that the first discharge capacity is 157.8mAh/g, 158mAh/g and 154mAh/g at 0.2C, 0.5C and 1C,
respectively. The discharge capacity of the sample is above 150mAh/g. The discharge capacity remain
kept 151 mAh/g after 200 cycles. The capacity retention rate is 98%.

4. Conclusion

LiFePOs cathode material was successfully synthesized by High temperature solid phase method. The
impact of different heat preservation time on the microstructure and electrochemical performance of the
material were studied. Particle distribution is becoming more and more uniform when the heat
preservation is 4h. And the heat preservation of 4h is the best holding time. The discharge capacity
remain kept 151 mAh/g after 200 cycles. The capacity retention rate is 98%.
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