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In Situ Characterization and Analysis on the Thermal Transformation of Boehmite
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Abstract: Boehmite (AIOOH) was synthesized by sol-gel method. The physicochemical process and phase
transformation of AIOOH during thermal treatment were investigated by the simultaneous thermogravimetric
analysis, N, adsorption-desorption and in situ X-ray diffraction techniques. Upon heating, AIOOH lost the
physicsorbed water first, the chemisorbed water was desorbed at 210 °C, and the dehydroxylation was occurred at
310 °C. In the process, since the water was gradually lost, the BET surface area and total pore volume increased. The
orthorhombic AIOOH transformed to the cubic crystal y-AlLO; at 400 °C, the tetragonal d-Al,O; appeared after 900
°C, it transformed to monoclinic #-ALL,O5 at 1 060 °C, and it turned into thombic hexahedron a-Al,05 at 1 200 °C.
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Table 1 BET results of AIOOH in different temperature

Parameters Sample A A-280 A-400 A-600 A-800 A-1000 A-1100 A-1200
BET surface area / (m’-g™) 191.74 261.66 275.20 255 105 46.4 6.30 3.64
Total pore volume / (cm*-g™) 0.11 0.16 0.20 0.20 0.13 0.13 0.080 0.064
Average pore diameter / nm 222 2.40 2.88 3.24 4.82 55.3 253.2 —
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