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ABSTRACT

This work was focused on the thermal decomposition of methane into hydrogen and
carbon black without emitting carbon dioxide. [Extensive experimental investigation on the
thermal decomposition of methane has been carried out using a continuous flow reaction system
with tubular reactor. The experiments were conducted at the atmospheric pressure condition in
the wide range of temperature (950 - 1150°C) and flow rate (250 - 1500 mb/min) in order to
study their dependency on hydrogen yield.

During the experiments the carbon black was successfully recovered as an useful
product. Undesirable pyrocarbon was also formed as solid film, which was deposited on the
inside surface of tubular reactor. The film of pyrocarbon in the reactor wall became thicker
and thicker, finally blocking the reactor. The design of an efficient reactor which can
effectively suppress the formation of pyrocarbon was thought to be one of the most important
subjects in the thermal cracking of methane

FRIIWE0 : Thermal decomposition(d #34), Methane(W &), Hydrogen(4=4), Carbon
black (7}5-E &), Pyrocarbon(3}o] & 7} &)
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Fig. 1. Schematic flow diagram of experimental
apparatus.
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Fig. 2. A typical diagram of GC analysis for exit gas.
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Fig. 5. Effect of reaction temperature and flow
rate on CHas conversion.
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