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Abstract: LigZrOg is proved to be a novel cathode material for lithium-ion battery (LIB), which
has lots of advantages, such as low cost, high security, high voltage platform, high theoretical
capacity (220 mAh/g), etc. Considering that the conventional solid-phase sintering has several
shortcomings, including high sintering temperature, long sintering time, etc., field-assisted sintering
(FAST) is proposed for the first time to realize the low temperature and fast sintering of LigZrOg. In
this paper, the effects of sintering process parameters (sintering time, sintering temperature) and
lithium-to-mass ratio of raw materials on the chemical composition and crystal structure of the
product were investigated. The optimum sintering process of LigZrO4 was determined: the ratio of
lithium to zirconium was 9 : 1, sintering temperature was 800°C. Compared with the conventional
sintering method, the sintering temperature and sintering time of field-assisted sintering are greatly
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reduced, and the purity of LigZrOg is also improved. There is no doubt that the rapid sintering
preparation and performance improvement of LigZrOs will provide a scientific basis and useful
reference for the development of new cathode materials for lithium-ion batteries.

Keywords: LigZrOs; Cathode material, Field assisted sintering technology (FAST);
Electrochemical performance
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Figure 1 Conventional unit cell and primitive cell of LigZrOg
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Figure 5 SEM micrographs of cross section of LigZrOg samples sintered at various temperatures:
(a) 600°C; (b) 700°C; (c) 800°C.
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Figure 6 (a) The charge-discharge curves for first 5 cycles and (b) EIS spectra of the CR2025 battery
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