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Simulation and optimization of natural gas steam reforming and Bi-reforming process
to reduce carbon dioxide emissions

F. Chamani Department of Chemical Engineering, Quchane University of Technology, Iran

H. Beiki

Department of Chemical Engineering, Quchane University of Technology, Iran

Abstract

Today, the use of fossil fuels is worrying due to the excessive increase of greenhouse gases, especially CO,. This issue has negative
and irreversible effects on human health, the environment and the economy. The methane bi-reforming process which is a
combination of steam reforming and dry reforming of methane, is a new and promising method to reduce CO2 emissions in
synthesis gas production. In this study, CO2 inhibition and determining the appropriate ratio of hydrogen to carbon monoxide was
investigated. The range of the operating temperature and pressure was 525-850°C and 12-18 bar according to the literature. The
location of the recycle flow for economic savings and prevent wastage of methane gas, as well as the suitable ratio of steam to feed
for high-efficiency reforming reactions were also investigated. The thermodynamic model selected in this study is very well adapted
to industrial data with a maximum deviation of 10%. The simulation results showed that the suitable operating conditions for CO2
inhibition are temperature range of 550-650°C and pressure of 15.4 bar. Also, the appropriate ratio of steam to feed of process was
considered as three. Water-gas shift reactor was a suitable location for recycle flow entry. Under these conditions, CO2 inhibition is
well performed and the appropriate ratio of hydrogen to carbon monoxide (2.29) is produced as a suitable feed for the alcohol
industry.

Keywords: Synthesis Gas, Remediation, Natural Gas, Environmental Pollution, CO, Inhibition.
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