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Synthesis and electrochemical properties of LiFe;_\Mg,PO,

LI Xu, PENG Wen-jie, LI Xin-hai, WANG Zhi-xing, GUO Hua-jun

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: LiFe,_ Mg POy(x = 0, 0.01, 0.05, 0.10 and 0.20) cathode materials were synthesized by one-step solid-state
reaction combined a dry high-energy ball milling. The crystalline structure, morphology and Mg distribution were
characterized by XRD, SEM and EDS. The effect of amount of doped-Mg on the electrochemical properties of
LiFe,_Mg,PO, was investigated. The results show that the prepared LiFe;_ MgPO, (0<<x<:0.10) is pure, and with the
increasing of x value, the crystalline size of LiFe;_,Mg,PO, (x=0, 0.01, 0.05, 0.10 and 0.20) increases. LiFeq99Mg PO,
sample has higher charge and discharge capacities than other samples. The initial discharge specific capacity of

LiFe9oMgg01PO, is 150.8 mA-h/g at 0.1 C and ambient temperature, 129.9 mA-h/g at 1C, showing that it has good cycling

behavior.
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Fig.1 XRD patterns of LiFe, ,Mg,PO, samples
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Table 1 Lattice parameters and lattice volume of LiFe; .-

Mg, PO, samples
x a/nm b/nm ¢/nm Vinm?
0 1.0320 0.600 5 0.469 0 0.290 6
0.01 1.0320 0.600 4 0.469 1 0.290 7
0.05 1.0313 0.600 1 0.469 0 0.290 3
0.10 1.0305 0.599 6 0.469 1 0.2899
0.20 1.028 3 0.598 7 0.469 2 0.288 9
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Fig.2 SEM images of synthesized LiFe, .-
Mg, PO, samples: (a) x = 0; (b) x = 0.01;
() x=10.05; (d) x=0.10; (¢) x=0.20

B3 LiFe)ooMgo o PO, K] SEM JESUA Mg TG 3 70 Aii
Fig.3 SEM image(a) and Mg element distribution mapping for LiFe, goMgp 0;PO4 sample
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Fig.4 Charge/discharge profiles in first cycle for LiFe, .-

Mg, PO, samples at ambient temperature and 0.1C rate
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Fig.5 Cycling performance of LiFe,_ MgPO, samples at

ambient temperature under various rates
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