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Effect of hydrothermal treatment on morphology of flower-like
aluminum hydroxide sulfate product assembled by flakes
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Abstract: The block aluminum hydroxide sulfate and flower-like boehmite were synthesized using Al,(SO,); 18H,0 as
precursor, urea as precipitator, and mixture solution of ethanol and water (volume ratio is 2:1) as solvent by a
hydrothermal treatment method. The effects of hydrothermal temperature and time on the morphology were studied by
XRD and SEM. The mechanisms of the crystal structure and morphology changes were also analyzed. The results show
that block aluminum hydroxide sulfate can be obtained at lower hydrothermal temperature or shorter hydrothermal time
since the amount of urea decomposition is little, the solution pH value becomes low, and a large amount of ethanol and
SO,4* stop the rapid nucleation of AI** and OH under the condition of lower hydrothermal temperature or shorter
hydrothermal time. As the hydrothermal temperature increases or hydrothermal time prolongs, the block aluminum
hydroxide sulfate begins to in situ differentiate by OH erosion because of the increased decomposition amount of urea
and higher pH value. At the end, the flower-like boehmite assembled by flakes forms. After the calcination, the
morphology of alumina powder inherits that of its precursor of powder aluminum hydroxide.
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Fig.1 XRD patterns of products after hydrothermal treatment

at different temperatures for 24 h: (a) 120 C; (b) 140 C;

(c) 180 C; (d) 200 C
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Fig.2 XRD patterns of products after hydrothermal treatment
at 180 °C for different times: (a) 6 h; (b) 12 h; (¢) 24 h
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Fig.3 SEM images of products after hydrothermal treatment at different temperatures for 24 h: (a) 120°C; (b) 140°C; (c) 180°C;

(d) 200 C
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Fig.4 SEM images of products after hydrothermal treated at 180 “C for different times: (a) 6 h; (b) 12 h; (¢) 24 h; (d) 48 h
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Fig.5 SEM images of as-synthesized flower-like powders after calcinated at different temperatures: (a) 600 ‘C; (b) 1 200 'C
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