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Abstract: Against the background of the "dual carbon" goals and the "oil-to—chemicals" structural adjustment in
the refining and chemical industry, continuous catalytic reforming (CCR) units are facing increasingly high
requirements for operational stability and efficiency. Taking a 1 million t/a aromatic—oriented industrial continuous
catalytic reforming unit as the research object, this paper algebraizes the differential equations using the orthogonal
collocation method based on the catalytic reforming reaction mechanism, and establishes a 36—lump reactor model
based on the equation—oriented (EO) method. The reaction kinetic parameters are optimized and determined using
industrial operation data under different working conditions. Validated with multiple sets of industrial data, the
model predictions for the molar flow rates of major lumped components, catalyst coke content and reactor outlet
temperature are in good agreement with the measured values. The model can provide a theoretical basis for the
operational optimization of aromatic—oriented continuous catalytic reforming units, and its computational efficiency

is superior to that of the traditional sequential modular model.
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Fig.1 Process Flow Diagram of Catalytic Reforming Reaction Unit
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Fig.2 The 36—lump reaction network
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Fig.3 Comparison of the actual values and predicted values of each component at the outlet among the four sets of data
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