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Effect of Molten Salt on Preparation of Zirconia Nanosheets

LIU Xuefeng', LIU Jianmin®, LI Yage', TANG Zijuan', WANG Tao', FENG Guo®, JIANG Weihui'?
(1. School of Material Science and Engineering, Jingdezhen Ceramic Institute, Jingdezhen 333403, Jiangxi, China;
2. National Engineering Research Center for Domestic and Building Ceramics, Jingdezhen 333001, Jiangxi, China)

Abstract: ZrO, nanosheets were prepared at low temperature by a molten salt method with assistance of solvothermal process using
zirconium chloride as zirconium source and ethanol as a solvent. The effects of salt type and content on the growth and morphology
of zirconia crystals were investigated. The results show that monoclinic zirconia nanosheets with an average side length of 1.8 um, a
thickness of 70 nm and a width:thickness ratio of more than 10:1 can be obtained when NaCl and Na;PO, are used as composite
molten salts and the mass ratio of precursor:NaCl:Na;POy, is set to 10:10:1. The nanosheet shows single crystal structure with little
defects, and the main exposed surface is (001) facet. The formation process in molten salts accords with a self-focusing mechanism,
including dissolution, diffusion, adsorption and growth. The large percentage of (001) facet obtained is in reasonable agreement with
that based on the theoretical calculation of surface energy.
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Table 1 Mass ratio of precursor to salts

Serial number Mass ratio

1 m(P):m(KC)=10:10

2 m(P):m(KCl):m(Na;PO4)=10:10:1

3 m(P):m(NaCl)=10:10

4 m(P):m(NaCl):m(Na3;PO4)=10:10:1

5 m(P):m(Na;SO4)=10:10

6 m(P):m(Na;SO4):m(NasPO4)=10:10:1

P is precursor.
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Fig. 1 Thermogravimetric curves of precursor mixture
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Fig. 3 XRD patterns of samples synthesized with different
molten salts
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