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For the resource and energy efficient production of chemicals, highly efficient reactors
are of utmost importance. For this purpose, the reactor design aims to enact optimal
reaction conditions along the reaction route [1].

In catalytic tubular reactors, suitable reaction conditions along the reactor axis can be
promoted by diverse options such as, e.g., the introduction of an axial catalyst bed dilution
profile [2]. As an extension of this concept, a profile along the radial coordinate of the
reactor can simultaneously be applied to further enhance the performance. The resulting
2D optimization profiles provide a valuable decision basis as orientation for the potential
of alternate and novel reactor design concepts. One such promising concept is the
application of structured catalyst supports in the form of catalytic foams or tailor-made
additively manufactured POCS [3].

In this contribution, the potential of additionally considering control variables along the
radial coordinate during the reactor design is demonstrated via a numerical optimization
study of the air-based production of ethylene oxide. The catalyst bed dilution and heat
conductivity of the catalyst support are chosen as control variables. The conversion of
ethylene is set as objective function while product selectivity and space-time yield serve
as performance constraints.
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Fig. 1. Temperature profiles (Top) and catalyst bed dilution (bottom) in axial and radial
direction for the optimized system (Case 3) and the technical approximation (Case 3 TA).
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