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The main contributions of this thesis to the field of process design, optimization and control are the following: (1) Review of the technologies for isooctane production, with emphasis on butane-butene alkylation and isobutene dimerization. (2) Model for the butane-butene alkylation process, including the design of the reaction and separation units, and the economic evaluation. The model is used for the optimization of the process, with the goal of minimizing the total annual cost. The plantwide controllability of the optimal process is proved by rigorous dynamic simulation (3) Mathematical models of different reactors for isobutene dimerization, including the resistance to the mass and heat transfer in the liquid film around the catalysts particle. A FORTRAN subroutine allows calculation of the rate of the heterogeneous process, as required by the Aspen Plus simulation software. (4) Evaluation of isobutene dimerization processes, proving that a reactor-separation-recycle process is superior to catalytic-distillation due to reaction and separation taking place at their optimal conditions. Dynamic simulation shows the controllability of the process.
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