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Synthesis and characterization of olivine type positive material
LiMnPO, for lithium ion batteries

WANG Zhi-xing, LI Xiang-qun, CHANG Xiao-yan, GUO Hua-jun, PENG Wen-jie, LI Xin-hai, CHEN Qi-yuan

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

Abstract: Carbon-containing LiMnPO, was synthesized by solid-state reaction. The structure, surface morphology and
charge-discharge performance of LiMnPO, were characterized by X-ray diffractometry, scanning electron microscopy
and electrochemical measurement respectively. The AC impedance and diffusion coefficient of lithium ion for LiMnPO,
were also studied. The results show that proper increase of temperature and sintering time improve the crystal structure,
increase the discharge voltage plateau and capacity, and enhance the transfer of surface electrons and lithium ion
diffusion. Good samples with pure phase and primary particle size of 0.1~0.3 pum can be prepared at 600 ‘C for 24 h.
These samples possess capacity of 95 mA-h/g and lithium ion diffusion coefficient of 5.65x10™ "% cm%s.
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Fig.l1 XRD patterns of LiMnPO, synthesized under different
conditions: (a) 300 ‘C, 3 h; (b) 500 °C, 24 h; (c) 550 ‘C, 24 h;
(d) 600 C,24h;(e) 650 C,24h
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Fig.2 XRD patterns of LiMnPO, synthesized at 600 ‘C for
different sintering times: (a) 2 h; (b) 12 h; (c) 24 h; (d) 48 h
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Fig.3 SEM micrographs of LiMnPO, synthesized at different temperatures: (a) 300 C; (b) 500 C; (¢) 550 C; (d) 650 'C
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Fig.4 SEM micrographs of LiMnPQO, synthesized at 600 “C for different sintering times: (a) 2 h; (b) 12 h; (¢) 24 h; (d) 48 h
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Fig.5 Charge-discharge curves of LiMnPO, synthesized at
different temperatures: 1—300 ‘C, 3 h; 2—500 C, 24 h; 3—
550 ‘C,24h;4—600 C, 24 h;5—650 C,24h
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Fig.6 Charge-discharge curves of LiMnPO, synthesized at
600 C for different sintering times: 1—2 h; 2—12 h; 3—24 h;
4—48 h
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Fig.7 Cycling performances of LiMnPO, synthesized at

different temperatures
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Fig.8 Cycling performances of LiMnPO, synthesized at

600 °C for different sintering times
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Fig.9 Impedance spectrum of LiMnPO, synthesized at

different temperatures (charged)
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Table 1 Diffusion coefficient of Li" ion for LiMnPO,

Diffusion coefficient/(cm?s ")

Condition

Full charged Full discharged
300 °C,3h 1.02x107"¢ 2.88x107"
500 °C,24 h 1.22x107" 4.36x107"
550 °C,24 h 3.75x107 1.27x107'
650 °C,24h 432x107" 2.40x107"
600 C,24 h 5.65x107"3 3.69x107"
600 C,2h 3.18x10713 1.86x107"°
600 C, 12 h 2.40x1071 2.50x107"°
600 C, 48 h 2.45x107 3.12x107'°

MTGE4E 48 h 5 JG IR i T 72 19 HCR B AR — L
B RWIBEETI TG, 0 9 B .

3 #ig

1) &Y S A R S LK Y IR R A T
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HCRFE

2) 1E 600 Chesh 24 h I4AF Tl & i —
FiRK/NA 0.1~0.3 pm [J4EAH LiMnPO,, £/ A ik F|
95 mA-h/g, FEHA N PP BOEE N 5.65x107"

cm?/s.
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