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Effect of LiOH on Tantalum Doped Li;La3Zr,0,,; Garnet Solid Electrolyte

SONG Jian, ZHANG Hang, XUE Lihong, ZHANG Wuxing, YAN Youwei
(State Key Laboratory of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering,
Huazhong Universtiy of Scienc and Technology, Wuhan 430074, China)

Abstract: Tantalum (Ta) doped Li;La3Zr,0y, (Ta-LLZO) ceramics were prepared via conventional solid-state reaction. LiOH was
used as a lithium source and a sintering additive for ceramics. The effect of LiOH on the microstructure and ionic conductivity of
Ta-LLZO ceramics was investigated. The results show that LiOH as a lithium source can promote the formation of cubic Ta-LLZO,
and LiOH as a sintering additive can effectively improve the densification of ceramics. The dense cubic garnet Ta-LLZO ceramics
were obtained by sintering at 1 200 ‘C for 5 h. When the amount of the sintering additive is 6% (in mass fraction), the ionic
conductivity of ceramics reaches 6.23x10* S-emL. It is indicated that Li;La;Zr,01, prepared via solid-state reaction has a great
potential in the application of all-solid-state lithium ion batteries.
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Fig. 1 XRD patterns of the powders heat-treated at 900 C by
using LiOH and Li,COj; as Li sources
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Fig.2 Raman spectra of the powders heat-treated at 900 C

by using LiOH and Li,CO; as Li sources
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Fig. 5 Impedance spectra of Ta-LLZO ceramics sintered at
different temperatures
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Table 1 Ionic conductivity of Ta-LLZO ceramics sintered
at different temperatures with different sintering
additive LiOH contents

Sintering temperature/C

Tonic conductivityx10~/(S-cm™)

=,
S

0 1200 0.117
0 1230 0.322
0 1250 1.530
0 1270 2.310
0 1300 4.060
2 1200 5.840
4 1200 5.690
6 1200 6.230
8 1200 5.210
10 1200 5.130

w—Mass fraction.
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