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A Design for Natural Gas Reforming Reactor
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Abstract >> This work is for the design study of natural gas reformer (40 m’/hr over). We used experimental
kinetic data from literature. After that, we set up theoretical model based on experimental reaction kinetic data.
The shape of reactor is 1.7 m long and 200 mm dia. with cylinder geometry. Volume of reactor is 53.4 liter.
Average flow velocity of gases in the reactor has been determined 0.272 m/sec and residence time is 9.26 sec.
Reaction temperature is 850°C, with pressure 9.3 Bar. Used natural gas volume is about 9.21 m’/hr. Produced
hydrogen is 43.7 m’/hr with no change of pressure. Unreacted natural gas is 0.09 m’/hr and the amount of steam
is 26.9 m'/hr. Steam to CH, (s/c ratio) is 2.91. Reforming reaction take place from the reactor entrance to 120
cm region of cylinder type reactor. After the entrance of reacting gases to 120 cm region, the reaction reaches
equilibrium which is close to products. This study can be applicable to design various reactors. Output data is
in good agreements with the data in literaturesl).
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Fig. 1 The typical shape of steam reforming reactor from
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Table 1 Catalyst properties

Nickel content (weight) 9.8
Sulfur (weight) 4.9
Alumina balance
Surface area (mz/g) 155
Pore volume (ml/g) 0.9
Size of sphere (mm) 1.75
Av. crush strength (N) 25
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components AHY,(298.15K)
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Fig. 2 Reaction profile, methane and water disappear rapidly
and hydrogen and carbon monoxide appear sharply. reaction
rate versus reactor length (H.O0O, CH,@,V H,, v CO)
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Fig. 3 Produced hydrogen mole fraction with temperature
change
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