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Effect of aluminum salt precursors on microstructure of
boehmite prepared by hydrothermal treatment
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Abstract: Three-dimensional (3D) boehmite architectures were synthesized via a hydrothermal method. The effect of
precursors on the morphology of boehmite was investigated. The results show that the flower-like AIOOH with diameter
of about 1 pm assembled by nano-plates can be obtained using AI(NO;); as the precursor. The organic and inorganic
cooperation plays a key role in the formation process. 3D urchin-like AIOOH superstructures consisting of nanorods are
fabricated using hydrate AlCl; as reagents with diameter of 5—8 um. The dissolution and recrystallinity of semi-finished
product AIOCI caused to form the structures. The hollow boehmite spheres with diameter of 5—8 um were prepared using
Aly(SO,); as precursor. The formation mechanism is also due to the dissolution and recrystallization of semi-finished
product basic sulfate aluminum. Boehmite prepared by hydrothermal treatments transforms to y-Al,0s at 600 ‘C. The
morphologies of »~Al,O; powders still keep their original shapes.
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Fig. 1 XRD patterns of samples prepared with different

precursors:  (a)

Alz(SO4)3' 1 8H20

AICL;-6H,0;  (b)  AI(NO3);9H,0;  (c)
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Fig. 2 XRD patterns of samples prepared with different
precursors after calcinating at 600 C: (a) AlCl;:6H,0;
(b) AI(NO3)39H,0; (c) Alx(SO4)5:18H,0
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Fig. 3 SEM images of hydrothermal products prepared with
different precursors: (a) AlCl;:6H,O; (b) Al(NOs);:9H,0;
(c) Al(SO,)5:18H,0
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Fig. 4 SEM images of hydrothermal products prepared with different precursors for 2 h and 24 h: (a), (b) AlICl;-6H,0; (c), (d)

AI(NO3)39H,0; (e), (1) Aly(SO4)3'18H,0
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Fig. 5 SEM images of hydrothermal

products »~Al,O; prepared with different
precursors after heattreating at 600 C:
(a) AICl;6H,0; (b) AIL(NO;);"9H,0;
(c) Aly(SOy4)318H,0
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