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Abstract: Amorphous TiO, [TiOy(Am)], prepared from direct hydrolysis of tetrabutyl titanate, and La doped
[La-TiO,(Am)], F-doped [F-TiO,(Am)] as well as F, La co-doped [F-La-TiO,(Am)] photocatalysts, obtained
from hydrolysis of tetrabutyl titanate in lanthanum nitrate solution or ammonium fluoride solution or
lanthanum nitrate/ammonium fluoride mixed solution, were characterized by XRD, FTIR, XPS, UV-Vis, SEM,
PL and VB-XPS, followed by evaluation on their catalytic desulfurization performance on simulated diesel
[dibenzothiophene (DBT) in n-dodecane solution]. The results showed that the co-doping with F and La
improved the absorbance and redshift of the light absorption edge of TiO,(Am), with the electronegativity of F
narrowing the bandgap of F-La-TiO,(Am) and the formation of La—O bonds providing more oxygen
vacancies for F-La-TiO,(Am), thus promoting the generation of impurity energy levels and effectively
suppressing electron hole recombination. Under the conditions of with H,O, as oxidant, anhydrous methanol
as extractant, V(anhydrous methanol) : V(simulated diesel)=1.0 : 1, F-La-TiOy(Am) dosage of 1.0% of the
mass of simulated diesel, #(O atom in hydrogen peroxide) : n(S atom in DBT)=15 : 1, reaction time 3.0 h, the
simulated diesel oil exhibited a desulfurization rate of 94.10%, while the desulfurization rate still reached
85.40% after 4 recycles of F-La TiO,(Am). During the desulfurization process, superoxide radicals and holes
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were the main active species converting DBT into more polar sulfoxides and sulfone like substances, which

could be removed after being dissolved in anhydrous methanol.
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