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1- Regenerative coupling

2- Recuperative coupling
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4- Dry reforming of methane

5- Steam reforming of methane
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and methanol dehydrogenation
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Abstract

In this configuration, the thermal couplings of two processes in terms of catalytic bed have
been studied. The catalytic bed contains a fix bed and a fluid bed. The processes under
study in this project are the methane tri-reforming process in the calefactory section and
the methanol dehydrogenation process in the endothermic section, which are carried out
separately in the plug reactor. In this modeling, once a methane tri-reforming process in a
fixed bed and once in a fluid bed with a methanol dehydrogenation process in a fixed bed in
improved coupling method are coupled, and their results have been studied and compared.
The results of this modeling indicate the feasibility of coupling of the two processes. In
this project, a homogeneous, one-dimensional and stable model is proposed to predict
the behavior of these reactors. The rates of methane conversion in the fixed bed and in
the fluid bed in the calefactory section were obtained as 92.9% and 90%, respectively;
and the yields of hydrogen in the fixed bed and fluid bed were obtained as 1.8 and 1.75,
respectively; and the H,/CO ratio in the fixed bed and fluid bed ware obtained as 1.94 and
2.02, respectively. Generally, according to the results, the yield of the fixed bed coupling
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for this configuration is more favorable in methane conversion and yields of hydrogen
than that of the fluid bed coupling.

Keywords: Methane Tri-Reforming, Methanol Dehydrogenation, Fixed Bed, Fluid Bed,

Thermal Coupling Reactor.
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