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An Equilibrium Model Calculation for Hydrogen Production from Exhaust Gas

by Bioethanol Reforming Process
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Abstract

The aim of this research was to investigate the feasibility of hydrogen production from diesel
exhaust gas to enhance combustion and exhaust aftertreatment in diesel engines. The study compared
biodiesel and biodiesel-ethanol blends as engine fuel. The main composition from the exhaust gas from
aforementioned fuels are include steam and oxygen, they were used as reactant in conjunction with
bioethanol in the calculation which considered under engine speed at 1,500 rpm and different engine
loads at low, medium, and high loads (25, 50 and 75% of maximum load). In this study, auto-thermal
reforming reaction is the main reaction which includes steam reforming reaction, water gas shift and

partial oxidation as partial reaction, considered by equilibrium model. The results from simulation showed
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that the effect of different combustion fuels impacted on the hydrogen production via bioethanol reforming.

The exhaust gas from biodiesel blended with ethanol with 10% by volume of ethanol concentration

(BE10) fuel has shown the maximum reforming yields of hydrogen at medium engine load (50% load),

temperature 200°C and pressure at 1 atm. The equilibrium model enables a good prediction in reforming

yields of hydrogen from different combustion fuel.

Keywords: Bioethanol reforming, Auto-thermal reforming, Hydrogen, Exhaust gas reforming, Equilibrium
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