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Preparation, Characterization and Catalytic Performance of Ti-Co-SBA-15 Catalysts
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Abstract: A series of Ti-SBA-15 with different titanium loadings were synthesized under conventional
hydrothermal conditions, using tetra-n-butyl titanate as the titanium source. The Ti-Co-SBA-15 catalysts were
synthesized by using the impregnation method. The catalyst samples were characterized using XRD, UV-Raman,
FTIR, low temperature N, adsorption-desorption. The catalytic performance of the catalysts was evaluated for
oxidation of 4-tert-butyltoluene into 4-teri-butylbenzaldehyde under mild conditions. The results show that the
prepared catalysts have larger surface area and pore size, and they contain four coordinated titanium and cobalt.
The catalysts have higher activity, selectivity and yield of 4-teri-butylbenzaldehyde in the oxidation reaction of 4-
tert-butyltoluene.
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Fig.4 FTIR spectra of samples
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Table 1 Pore structure data of samples

Sample BET surface area / (m*-g™) Pore volume / (cm®-g™) BJH pore width / nm
SBA-15 578 0.82 5.8
4Ti-4Co-SBA-15 489 0.83 6.3
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Table 2 Catalytic performance of the catalyst for the oxidation of 4-tert-Butyltoluene
Catalyst ArCHj; conversion / % ArCHO selectivity / % ArCHO yield / %
Blank 2.99 54.2 1.6
4Ti-SBA-15 21.32 73.7 15.7
3Ti-4Co-SBA-15 24.17 62.6 15.1
4Ti-4Co-SBA-15° 28.63 79.8 22.8
5Ti-4Co-SBA 28.91 55.5 16.0
4Ti-3Co-SBA-15 27.24 78.7 214
4Ti-5Co-SBA-15 28.52 76.3 21.7
4.8% Ti-MCM-411"4 23.6 81.6 19.3
4Ti-4Co-SBA-15(2)" 28.71 78.8 22.6
4Ti-4Co-SBA-15(3)" 28.47 79.2 22.5

Note: * 4Ti-4Co-SBA-15 refers to Ti mass% of 4%, Co mass% of 4%; " Number in parenthesis indicates the cycle times of the

catalyst; Reaction conditions: p-tert-butyl toluene 1.0 g, acetonitrile 15 ml, catalyst 0.15 g, oxygen 2 mL +min~

reaction temperature 70 °C, reaction time 8 h.
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