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Monte Carlo simulation and molecular structure design of acrylic
ester pour point depressant

CHEN Zhao-jun, AN Gao-jun, ZHANG Hong-yu, YANG Chao-he, SHAN Hong-hong

(College of Chemical Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: The interaction between acrylic ester polymer pour point depressant and crude oil wax hydrocarbon component was
studied by Monte Carlo simulation. The molecular structure of pour point depressant was also designed and optimized. Ac-
cording to the results of simulation, the copolymer pour point depressant was synthesized with octadecyl acrylate, polar mono-
mer maleic anhydride and styrene. The results show that pour point depressant is most sensitive to crude oil when the optimal
ratio of these three copolymer monomer is 8§ : 1 : 1. The experimental results are consistent with simulation results, which
confirms the reliability of this simulation method.
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Fig.1 Diagram of the lowest energy state of the interaction
between MSA polymer pour point depressant

and n-octadecane
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Fig.3 Mixed energy between different copolymer

and n-octadecane
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Fig.4 Infrared spectrum of terpolymer pour point
depressant MSA
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