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Fig. 1 The reaction path for catalytic oxidative reaction of Tp and mTp with TS-d
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Fig. 2 Presentation of the optimized cluster 7T/45T model of TS-d and IM_0 (bond length in A)
The high level region is displayed with balls and sticks and the low level region is denoted by wireframes
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Fig. 4 The high level of the optimized geometrical structures ( bond length in A) of sulfoxide formation

(the upper is Tp and the lower is mTp)
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Quantum Chemical Study on TS-1 Oxidation of Thiophene
and Methylthiophene Reaction Mechanism

WANG Han-lu', YU Si-yu', PENG Jing', ZHOU Ru-jin'?
(1. College of Chemical Engineering, Guangdong University of Petrochemical Technology,
Maoming 525000, China ;
2. Technology Research Center for Petrochemical Resources Clean Utilization of Guangdong Province,
Maoming 525000, China)

Abstract: The oxidative desulfurization of thiophene (Tp) and methylthiophene (mTp) over defect TS-1 (TS-d)
catalyst was investigated using 7T/45T two-layered ONIOM2 method. The following oxidation mechanism at TS-d
was hypothesized ; First, H,0, adsorbed to TS-d, then underwent proton transfer to generate monobidentate titanium
hydroperoxo complex. There are two ways to proton transfer, a single proton and double proton transfer. Studies
have shown that the isomer of bidentate titanium hydroperoxo complex is more reactive and slightly more stable.
Therefore, the reaction was continued with bidentate titanium hydroperoxo complex. Tp and mTp were oxidized to
sulfoxide, and further oxidized to sulfone. The calculated data are consistent with the experimental results.

Key words: molecular sieve; oxidative desulfurization; ONIOM2 ; thiophene; reaction mechanism
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