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Abstract: Crack-free and high surface area mesoporous alumina-titania binary aerogel beads have been synthesized by
sol-gel technology, the ball dropping method (BDM), extended aging and gradient drying method with pseudo boehmite
and dehydrate titanyl sulfate as precursors and water as solvent. The effects of composition and calcination temperature
on pore structure and acid amounts have been investigated and discussed. The binary aerogel beads have been charac-
terized by scanning electron microscopy (SEM), X-ray powder diffraction (XRD), Fourier-transform infrared spectros-
copy (FT-IR), solid state nuclear magnetic resonance (NMR), nitrogen adsorption/desorption analysis and ammonia-
temperature programmed desorption (TPD). The obtained aerogel beads show surface area of 200 m?/g and acid
amounts of 0.8 mmol NHj/g respectively. The binary aerogel beads with different constitutes show similar specific sur-
face area and acid amounts. The pore size of aerogel beads can be modified by changing composition and calcination
temperature.
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Figure 1. Photograph (a) and SEM images (b) of alumina-titania
binary oxide aerogel beads (the scale bar is 500 nm)
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Figure 2. X-ray diffraction profiles of alumina and titania-
alumina binary aerogel beads
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Figure 3. FT-IR and pyridine adsorption FT-IR spectra of
alumina-titania binary aerogel beads
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Figure 4. Al MAS NMR spectra of alumina-titania binary aer ogel
beads
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Figure5. N, absor ption-desor ption isotherms (a) and pore size
distribution (b) of alumina-titania binary aerogel beadswith
different compositions
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Table 1. The specific BET surface, aver age pore size, BJH pore volume and acid content of alumina-titania binary aerogel beads ver sus
composition and calcination temperature
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Surface area

Pore volume

Acid sites conc. Acid sites/Surface area

Aerogel beads (m’/g) Pore size (nm) (cm’/g) (mmol NHy/g) (mmol NHy/m?)
ALO3-TiO,-1(500°C) 218 14.8 0.81 0.923 0.0042
ALO3-TiO,-2(500C) 219 17.0 0.89 1.058 0.0048
ALO3-TiO,-4(500C) 221 16.3 0.9 0.863 0.0039
AlL0;-Ti0,-8(500°C) 213 6.6 0.36 0.836 0.0039
ALO;-TiO,-1(700°C) 185 16.6 0.77 0.348 0.0019
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