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Molecular Composition and Interfacial Activity of Low Acid High Phenol Crude Oil
ZHANG Bo', LIU Zheyw’, XU Chunming', TAN Xiaoqgiong®, LIN Yuanping’, LI Yigiang®, SHI Quan', FENG Tiantian', LI Yangi’
(1. College of Chemical Engineering and Environment, China University of Petroleum, Beijing 102249, P R of China; 2. College of Petroleum
Engineering, China University of Petroleum, Beijing 102249, P R of China; 3. China Research Institute of Engineering Technology, Yumen Oilfield
Branch Company, PetroChina, Jiuquan, Gansu 735019, P R of China)

Abstract: Aimed at the spontaneous oil-in-water emulsified phenomenon in low acid high phenol crude oil, the components of the
crude oil separated by column chromatography method were analyzed and characterized quantitatively by Fourier transform infrared
spectroscopy and Orbitrap mass spectrometry. Then according to the molecular characterization of crude oil, interfacial activity
between crude oil components and heavy alkyl benzene sulfonate, NaCl and NaHCO; solution was determined and discussed,
respectively. Results showed that the relative content of phenols was higher and chain fatty acids in resins were important
components in low acid high phenolic crude oil. The oil-solution interfacial tension increased significantly after the removal of
petroleum acids. Phenols which had larger relative content than acids in crude oil could promote emulsification. For alkaline
solution, phenols, naphthenic acids and chain fatty acids could reduce interfacial tension. However, the interfacial activity between
phenols and other solution was lower. Only chain fatty acids could reduce interfacial tension.

Keywords: low acid high phenol; molecular composition; interfacial activity; resins; chain fatty acids
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