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Preparation and Reaction Mechanism of Zinc Aluminate Spinel Powders by
Molten Salt Method

GAO Yungin, LIANG Jie, MA Aigiong, HOU Xing
(National Experimental Teaching Demonstration Center for Inorganic Nonmetallic Materials, College of Materials Science and
Engineering, Xi’an University of Architecture & Technology, Xi'an 710055, China)

Abstract: A zinc aluminate spinel powder was prepared by a molten salt method using Aly(SO,4);-18H,0, ZnO as raw material and
Na,SO, as a flux of molten salt. The influences of molten salt amount, synthesis temperature and soaking time on the synthesis
performance of zinc aluminate spinel powder were investigated. The growth mechanism, phase composition and microstructure of
synthesized product were analyzed. The reaction processes of two systems without and with 10% (in mass fraction) molten salt
Na,SO, were investigated by thermogravimetry and differential scanning analysis. The results indicate that a pure zinc aluminate
spinel powder can be obtained at 1 000 ‘C for 3 h when Na,SO, is used as a molten salt at the amount of 10%. Most of the
synthesized zinc aluminate spinel crystals are a hexagonal prism shape, a small part is octahedral shape and the crystalline sizes are
100-200 nm. Zinc aluminate spinel can be synthesized at a lower temperature in the presence of Na,SO, as a molten salt. In liquid
phase environment, the formation of zinc aluminate spinel is principally controlled via template synthesis reactions, and secondarily
controlled via dissolution—precipitation reactions.

Keywords: molten salt method; zinc aluminate spinel; reaction processes; template synthesis mechanism; dissolution—precipitation
mechanism
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Fig. 1 XRD patterns of synthesized products under different
amount of molten salt
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