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331 2442 2426 2425 2435 2427
400 2.024 2,018 2,012 2,010 2,011
331 1.858 1.849 1.849 1.855 1.850
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511 1.558 1551 1.644 1551 1.556
440 143l 1.425 1.424 1.425 1.424
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Sample Phase development
ZAl ZnO+ZnAl;04
ZA2 Zn0O+ZnAl,O4
ZA3 Zn0O+ZnAl,0O4
ZA4 Zn0O+ZnAl,O4
ZA5 Zn0O+ZnAl,04
ZA6 Zn0O+ZnAl,04
ZA7 ZnO+ZnAl,04
ZA8 Zno+ZnAl,04
ZA9 100% ZnAl,O,
ZA10 100% ZnAl,O,
ZA1l 100% ZnAl,O4
ZA12 100% ZnAl,O4
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Preparation and Characterization of ZnAl,O, Nano-Particle by
Hydrothermal-Assisted Sol-gel Processing

Absract

Zinc aluminate (ZnAl>Q4) is a ceramic with spinel structure which has high thermal
stability, high mechanical resistance, excellent optical properties, but low surface
acidity and low surface area. It has been used as catalyst for dehydration of saturated
alcohols to olefins, preparation of poly-methylbenzenes, double bond isomerization
process of alkenes, synthesis of methanol and other alcohol, synthesis of styrene from
acetophenone. Precipitation, solid-state reaction, hydrothermal process, sol-gel and
combustion have been developed and successfully used for the preparation of pure
spinel powders. Among these processes, sol-gel process has been widely used because
its first step is in solution which allowed molecular mixing of precursors. On the other
hand, hydrothermal process has been used for preparation of metal oxides at lower
temperatures in comparison with solid state and other preparation methods. In this
research we have combined these two powerful processes and used hydrothermal-
assisted sol-gel process for the preparation of zinc aluminate nano-particles. Aluminum
iso-propoxide as aluminum precursor and zinc acetylacetonate and zinc chloride as zinc
precursors mixed in stoichiometric ratio with appropriate concentration in desired
solvents. The mixtures were then hydrolyzed in a stainless steel reactor at different
temperatures. The produced gels dried at 100°C overnight and calcined at 700°C for 3
hours. Produced powders were characterized by IR, PXRD, SEM and TG/DSC. It was
concluded that ZnCl, as zinc precursor, polar protic solvents such as alcohols and
hydrothermal process at 50°C were more appropriate for the preparation of pure single

phase zinc aluminate with particle size of 10-25 nm.

Key words: Gahnite, Zinc Aluminate, Sol-gel, Hydrothermal, Nano-particle.
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