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Simulation and analysis of syngas methanation process

GENG Li-li', CAI Yun-an?, XU Gui-ting’, CHEN Bing-hui’
(1. Department of Chemistry and Applied Chemistry, Changji University Changji 831100, China;
2. College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: A thermodynamic analysis of the syngas methanation reaction process was performed based on the thermodynamic
model with the minimum Gibbs free energy method. The effects of temperature, pressure and moisture on the reaction process were
investigated. The syngas methanation experiments were carried out in a fixed bed reactor with the catalyst of Ni-ZrO, on the purpose
of obtaining the reaction kinetics, which were actually attained by fitting the experimental results. Based on these, a one-dimensional
pseudo-homogeneous adiabatic fixed bed reactor model was established combining with the knetics. The effects of inlet temperature,
operation pressure and gas volumetric flow rate on the outlet temperature and the products composition were investigated. Based on
the thermodynamic analysis and the simulation of single reactor operating conditions, three methanation processes were proposed,
namely the inter-heat exchange process, the two-stage reactor process with circulation, and the three-stage reactor process with
circulation. The economics of the three processes were analyzed.

Keywords: syngas; methanation; thermodynamic analysis; kinetic analysis; process simulation.



