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Hydrogen is the preferred feedstock for the use in combining with oxygen in fuel cell to produce
electricity. Processes for hydrogen production often use hydrocarbon or oil as a feedstock.
However, the price of oil has been increased due to the growth of demand. So natural gas has been
received high attention since it consists mainly of methane (i.e. 80-95% CH,). In this work, we
study of utilization of natural gas as a feedstock for hydrogen production by autothermal process.
The first part of this work was focused on the effect of operating conditions on product yield using
Aspen Plus® simulation program. The operating parameters including temperature, water to carbon
feed molar ratio and oxygen to carbon feed molar ratio were varied to evaluate their effects on
changes in product composition and yield. The ranges of temperature, water to carbon feed molar
ratio and oxygen to carbon feed molar ratio are, 4QO-800°C, 0.1-12.0 and 0.01-2.5, respectively,
were examined. The simulated results showed that when temperature was increased, and water to
carbon feed molar ratio and oxygen to carbon feed molar ratio were decreased, the hydrogen and
carbonmonoxide yield were increased due to steam reforming reaction. However, the carbondioxide
yield was decreased because of water gas shift reaction. Moreover, increasing temperature and
water to carbon feed ratio while decreasing oxygen to carbon feed ratio reduced the methane yield.
Equilibrium analysis results showed that the optimum condition occurred in the temperature range
of 400-700°C, water to carbon feed molar ratio and oxygen to carbon feed molar ratio of 3-8 and
0.05-0.5, respectively. In addition, the suitable condition based on the analysis was obtained and
verified by the experimental data. The experimental results showed that high hydrogen production
and conversion could be obtained at 700 C)C, water to carbon feed molar ratio of 4 and oxygen to
carbon feed molar ratio of 0.05 giving maximum hydrogen yield up to 30.38 percent and 95 percent
conversion. Moreover, the catalytic activity was remained almost the same after 100 hours of
operation. Considering the coke formation, very little amount of coke was produced because carbon
on surface of catalyst was oxidized by oxygen in autothermal reforming reaction. Therefore,
autothermal reaction is a suitable process to produce hydrogen from natural gas. In addition,
hydrpgen, carbonmonoxide, carbondioxide and methane yield‘obtained from the experiment are

corresponded to those at equilibrium.





