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Multi-objective optimization of two-stage-riser catalytic pyrolysis for optimal
trade-off in product distribution
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Abstract: Based on process characteristics and operation economic demands of heavy oil catalytic pyrolysis in

two-stage riser, a multi-objective optimization model, which attempted to maximize yields of propylene and

gasoline as well as to minimize yield of dry gas simultaneously, was developed with consideration of process

principle model and various constraints. The model was solved by a standardized normal constraint method to

formulate a complete set of uniformly distributed Pareto-optimal solutions. Numerical simulations show that the

multi-objective optimization could comprehensively and quantitatively describe optimal trade-off among yields of

propylene, gasoline and dry gas, as well as influence of operation variables and constraints on product distribution,

which could offer guidelines for optimal operation of TMP process.
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Table 1 Operation conditions corresponding to
Pareto-optimal solutions

Operation Solution ~ Solution  Solution Solution Solution
condition A B C D E
Sit ™ 431 3.86 3.70 4.02 4.08
ften! 497 6.33 5.96 5.48 5.65
filten! 1.34 1.10 0.82 1.07 1.22
Geai/kg s 40.22 47.68 3556 3831 4333
Gukg * 5™ 28.44 18.00 18.00 2271 22.78
Treg/K 953.15 953.15  953.15 953.15 953.15
Tiser,11221/K 77675  796.69  763.00 77125 786.91
Triserz=1/K 807.68 77341 77244 79050  793.13
Yoyeees/ %o 1.00 1.00 342 216 1.00
Veonversion,112=1/%0 83.56 87.84 80 82.31 85.87

Note: Numbers in bold font indicate active constraints.
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