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Experimental study and industrial simulation on hydrogenation-separation of
reformed raffinate oil
GONG Ting, LIU Ying-jie, XU Ge, YANG Ji-he”
(Jiangsu Key Laboratory of Green Catalytic Materials and Technology, Changzhou University, Changzhou 213164, China)

Abstract: A method combining experiment with industrial simulation is employed to study the production of high
purity solvent oil, such as 99% iso-hexane, 95% n-hexane and 95% n-heptane, from the reformed raffinate oil. The
operating conditions of hydrogenation reactions for removing olefins and aromatics are optimized through experiments,and
qualified products are obtained by distillation of the hydrogenated products. Meanwhile, five kinds of distillation processes
are designed by using Aspen Plus software ,and simulated and optimized by taking the lowest total annual cost (TAC) as
the optimization target. The results show that the contents of olefins and aromatics in the hydrogenated products are
minimum when the reaction temperature is at 150°C , the reaction pressure is 1. 0 MPa,the volume ratio of hydrogen to oil
is 350 and LHSV is 2.0 h™".TAC of the optimized distillation process is US $ 7. 502 million per year.The heat pump

technology is applied on iso-hexane tower in the optimal process, which can decrease the energy cost by 40.89% and
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TAC by 32. 14%.

Key words : reformed raffinate oil; hydrogenation; distillation; simulation; heat pump
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