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Abstract - Fixed-bed reactor Computational Fluid Dynamics (CFD) simulation of methanol steam reform-
ing reaction was performed using the intrinsic kinetic data of the copper-impregnated hydrotalcite catalyst. The
activation energy of the copper hydrotalcite catalyst obtained from the previous study results was 97.4 kJ/mol,
and the pre-exponential was 5.904 x 10'°. Process simulation was performed using the calculated values and
showed a similar tendency to the experimental results. And the conversion rate according to the change of the
reaction temperature (200 - 450 C) and the molar ratio of methanol and water was observed using the intrinsic
kinetic data. In addition, mass and heat transfer phenomena analysis of a commercial reactor (I.D. 0.05 - 0.1m,
Length 1m) was predicted through axial 2D Symmetry simulation using the power law model of the above ki-
netic constants.
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Fig. 1. Schematic diagram of fixed bed methanol
steam reforming reaction system.
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Fig. 3. Schematic diagram and simulation condi-
tions of a methanol steam reforming reac-
tor.
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Fig. 5. Graphs of methanol conversion change as
the reactor volume increases.
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® ci : the concentration of the species

® Di : the diffusion coefficient

® Ri : a reaction rate expression for the species
®u :the mass averaged velocity vector
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® Ji :the mass flux diffusive flux vector

® o : the density

® Cp: the specific heat capacity at constant pressure
o T : the absolute temperature

® g :the heat flux by conduction

® gr : the heat flux by radiation

® o the coefficient of thermal expansion

®p :the pressure

® 7 : the viscous stress tensor

® Q : heat sources other than viscous dissipation
o] :the identity matrix

® K : the viscous stress tensor

® F : the volume force vector
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