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Abstract:With the acceleration of the global energy structure transformation, the petrochemical industry is facing
dual challenges of cost reduction, efficiency improvement, and green, low-carbon development. As the core technology for
converting heavy oil into lighter fractions, the economic optimization of catalytic cracking processes is crucial for enhancing
the industry’ s competitiveness. This paper establishes an economic evaluation system based on process thermodynamics
and kinetics models, incorporating parameters such as catalyst cost, energy consumption, and product distribution. By
comparing Aspen Plus simulations with actual production data, the significant impact of operating parameter optimization
on improving light oil yield is validated. The study shows that under the synergistic optimization of catalyst activity
regulation and reaction temperature, the comprehensive cost per ton of oil can be reduced by 8.3%, and the investment
payback period can be shortened by 1.2 years. This research provides theoretical support and practical references for the
technological upgrading of refining and chemical enterprises.
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