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TiO, Photocatalyst with High Specific Surface Area: Preparation
and Hydrogen Evolution Performance
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Abstract: Nanometer sized TiO, powder with large surface area was synthesized by sol-gel method using tetra-
butyl titanate as precursor and hexadecyltrimethylammonium bromide (CTAB) as template. The photocatalyst is
characterized on particle size, crystal structure, and surface area by XRD, TEM, BET. The results show that the
molar ratio of CTAB to Ti and temperature of calcination have great effect on their particle size and surface area.
The photocatalytic activities of hydrogen evolution were compared on samples with different preparation condi-
tions. The results indicate that CTAB obviously improves the hydrogen evolution performance of photocatalytic
water splitting, the 0.15-450 sample that the molar ratio of CTAB to Ti is about 0.15 and calcination temperature
is 450 °C with particle size of 5.73 nm and the specific surface area of 150 m*-h™ is the best with an average hy-

drogen evolution rate of 12.5 mL.-h™ in 3 hours.
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Table 1 Serial number and preparation condition of samples

Sample 0.0-450 0.01-450 0.05-450 0.15-450 0.25-450
CTAB / Ti molar ratio 0.0 0.01 0.05 0.15 0.25
calcination temperature / °C 450 450 450 450 450
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Table 2 Crystal size of TiO, with different CTAB/Ti

molar ratios

Sample P25 0.0-450 0.01-450 0.05-450 0.15-450 0.25-450
Crystal

6.69 6.16 5.89 5.73 5.77
size / nm
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Table 3 Surface area of TiO, with different
CTAB/Ti molar ratios
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Fig.4 Characteristic curves of hydrogen generation over
TiO, photocatalyst with different CTAB/Ti molar
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Table 4 Crystal size of TiO, with different calcination

temperature
Sample P25 0.15-600 0.15-550 0.15-500 0.15-450 0.15-400
Crystal

7.05 6.98 6.68 5.73 5.68

size /nm
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