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Mechanism of Oxidative Desulfurization of Tetrahydrothiophene Catalyzed by Imidazole Ionic Liquid
CHEN Kai'?, ZHANG Jianliang', YANG Dewei', WANG Xinwei', LIN Riyi'
(1. College of New Energy in China University of Petroleum Engineering, Qingdao, Shandong 266580, P R of China; 2. Southern Marine Science and
Engineering Guangdong Laboratory, Zhanjiang, Guangdong 52400, P R of China)

Abstract: ITonic liquids have unique advantages as catalysts in petroleum desulfurization, especially for thiophene sulfides. In this
paper, tetrahydrothiophene (THT) was selected as a model compound and hydrogen peroxide as the oxide. Using density
functional theory, ionic liquid was selected as catalyst, and the catalytic mechanism in the oxidation of tetrahydrothiophene to
sulfone was studied. Cationic chain length was changed, and the influence of different side chains on catalytic effect was explored.
The selective complexation mode of ionic liquids with reactants and products showed that ionic liquids had stronger interaction with
the oxidation product sulfone. The longer the cationic side chain, the more stable the complex structure. The charge population and
the properties of Frontier Molecular Orbital of the complex showed S atom on THT had charge enrichment, while the electrons
transferred from THT to the ionic liquid during the complexation process. The influence of ionic liquid on the bond energy, and
charge population of the reactants was explored at molecular level. The energy barrier of the reaction process proved ionic liquid
reduced the reaction energy barrier by more than 55%, and the longer cationic side chain, the more significant the effect.

Keywords: oxidation desulphurization; ionic liquids; tetrahydrothiophene; density functional theory
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Experiment Research on Mechanism of Anti-clay Swelling by Pickering Microemulsion in Heavy Oil

Reservoir
GUO Mingzhe, LIU Huiqing, DONG Xiaohu
(Key Laboratory of Petroleum Engineering (Ministry of Education) , China University of Petroleum (Beijing) , Beijing 102249, P R of China)

Abstract: In view of water sensitive heavy oil reservoirs, inhibiting the expansion of clay is the premise for effective thermal
recovery. However, the mechanism of anti-clay swelling is remaining unclear after steam injection. Therefore, a scheme of
inhibiting clay swelling by using Pickering microemulsion was proposed. Through the combination of Fick’ s law and Langmuir
adsorption theory, the mechanism of anti-clay swelling by Pickering microemulsion was quantitatively analyzed. The Pickering
microemulsion was prepared by mixing hydrophobic nano SiO, with lauryl three methyl ammonium bromide (DTAB). The surface
tension of the microemulsion and the anti-bentonite swelling rate were determined. Then the mass ratio of SiO, and DTAB, and the
amount of microemulsion were optimized. Additionally, the microemulsion flooding was carried out according to the best formula.
The quantitative analysis of mechanism showed that it was feasible to use surface adsorption to prevent clay swelling. The best
anti-swelling effect was obtained when the mass ratio of nano SiO, and DTAB was 1:2 and the dosage of microemulsion was 0.6%.
The best injection volume of microemulsion was 0.2 PV in sand pack flooding experiment. With increasing injection volume of
Pickering microemulsion, the anti-swelling effect was enhanced, but the rate increment of water cut in outlet during sequent water
flooding was also accelerated. Therefore, clay expansion should be inhibited properly in heavy oil reservoir with high permeability.

Keywords: heavy oil; clay expansion; Pickering microemulsion; anti-swelling rate
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