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TiO,—g-C3N4/BMMS Photocatalytic Oxidation Desulfurization Catalyst
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Abstract: In order to improve the photocatalytic oxidative desulfurization (PODS) activity of TiO,, a composite of TiO, and g-C;N,
was supported on bimodal mesoporous silica (BMMS) to synthesize TiO,—g-C3;Ny/BMMS. The dodecane solution of
dibenzothiophene (DBT) was used as a simulated oil to evaluate the catalytic performance of the samples. The reaction conditions
were optimized and the catalytic reaction mechanism was proposed. The results show that TiO,—g-C;N4/BMMS has a bimodal
mesoporous structure. As an active composite, TiO,—g-C3;Ny can be dispersed on BMMS. Compared to pure TiO,, the light absorption
ability of TiO,—g-C;N4/BMMS is enhanced and the catalytic activity is improved. The desulfurization rate of TiO)—g-C;N,/BMMS
obtained under optimized reaction conditions (i.e., the catalyst amount of 3% (in mass fraction), the molar ratio of O:S of 10:1, and
the volume ratio of solvent to oil of 1:1) can reach 96.6%, and the desulfurization rate remains more than 85% after 8-run repeated
reactions. The main active species in the PODS process are ‘O, and h".

Keywords: photocatalytic oxidative desulfurization; titanium dioxide;graphitic carbon nitride; bimodal mesoporous molecular sieve;

composites; loading
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Table 1 Physical pore structure parameters of samples

. Pore Most probable
Specific surface
Sample _ volume/ pore
area/(m™g ) 3 .
(cm’™g ")  diameter/ nm
TiO, 285.9
BMMS 753.3 0.77 337 486
TiO,/BMMS 565.7 0.41 334 4283
TiO,—g-C3;Ny/BMMS 385.5 0.39 325 474
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