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Introduction

The methanation is a highly exothermic and reversible reaction.
Thus, efficient heat management of the reactor is necessary to
avoid hot spots and maximize CH, production at the reactor
outlet 1. The use of simulation software can be a very useful
tool to assist the design of efficient reactors 2.
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The objective of this work is to develop multiple simulation models for the CO, hydrogenation reaction using COMSOL Multiphysics®
software. These models utilize the Chemical Reaction Engineering Module and its associated interfaces to simulate the CO2
hydrogenation process within a fixed-bed reactor employing a 10% Ni/alumina catalyst.
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Methodology

One-dimensional model
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Heat Transfer in Porous Media
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Heat Transfer in Fluids
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IMPORTANT: Inlet boundary conditions
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Brinkman Equations
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Results and Discussion

It is analyzed the impact of mass and heat S
transport in the longitudinal axis of a reactor, %
comparing it to ideal zero-dimensional > 03
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In the radial direction, velocity gradients are absent, while
CO, conversion and temperature gradients are observable.
The reactor walls act as a refrigeration source, causing the
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Conclusions Excerpt from the Proceedings of the COMSOL Conference 2023 Munich

COMSOL® has demonstrated its effectiveness as a simulation tool. Future work will involve implementing reactor models that consider catalysts,
enabling the analysis of mass and heat transfer resistances between fluid and solid phases. Furthermore, temporal studies will be conducted to
understand how the reactor responds to variations in hydrogen flow rates, which are contingent on the availability of renewable energy surplus.
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