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Fig.1 TG plots of LiZr,(PO4); electrolyte prepared from different raw materials: (a) ZrO,, (b) ZrOCl,, (¢) Zr(NOs)s, and (d) Zr(AC)4
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Fig.5 SEM images of cross section of LiZr,(PO,); electrolyte samples prepared from different raw materials:

(a) ZrO,, (b) ZrOCl,, (c) Zr(NOs3)4, and (d) Zr(AC)4
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Fig.6 Impedance plots of LiZr,(POy); electrolytes prepared from different raw materials:

(a) ZrO,, (b) ZrOCl,, (c) Zr(NOs3)4, and (d) Zr(AC)4
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Table 1 Li" conductivity data and density of LiZr,(PO4); elec-

trolytes prepared from different raw materials

Raw material Total conductivity/S-cm’’ Density/%
710, 9.23x10° 87.89
ZrOCl, 9.49x107® 88.14
Zr(NOs)4 9.48x107® 87.98
Zr(AC), 2.25%107 88.34
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Fig.7 Temperature dependence of Li" conductivities of LiZry(PO,);

electrolytes prepared from different raw materials
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Influence of Zirconium Salt Materials on the Structure and
Properties of LiZr,(PQO,); Lithium Ion Solid Electrolyte

Li Wenlong'?, Liu Huan'?, Yuan Kang'?, Yang Liqing', Zhou Qiangian', Wang Haojing', Zhang Hong'

(1. State Key Laboratory of Transient Optics and Photonics, Xi’an Institute of Optics and

Precision Mechanics of CAS, Xi’an 710119, China)

(2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Samples of LiZr,(PO,4); compound with pure phase, adopting the method of solid phase and liquid phase method, were obtained

by pressureless sintering from different zirconium salt raw materials. And LiZr,(PO4); Li-ion solid electrolytes were characterized through

X-ray diffraction (XRD), scanning electron microscope (SEM) and electrochemical impedance (EIS). Analyzing the results of the test, the

influence of different zirconium salt raw materials on the structure and performance of LiZr,(PO4); solid electrolytes was studied. The

results show that the room-temperature stable a-LiZr,(PO4); (rhombohedral phase) was prepared from zirconium acetate. While synthetic

LiZry(POy4); prepared from the other three kinds of zirconium salt raw materials exists in triclinic phase. Rhombohedral phase LiZr,(POs);

lithium ion solid state electrolyte sample prepared from different zirconium raw materials shows the highest total conductivity of 2.25x107°

S/cm, and the lowest activation energy of 0.28 eV.

Key words: LiZr,(PO4)s; Li-ion solid electrolyte; ionic conductivity; Li-ion secondary battery
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