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SUMMARY

In this paper, the current trend of hydrogen energy production technology
was investigated, and the basic hydrogen production experiment of methane
pyrolysis using thermal plasma, which can reduce the amount of carbon
dioxide, one of the greenhouse gases, was conducted, which is the most
economical hydrogen production method.

A lot of research has been done on a method of producing hydrogen using
an eco—friendly energy source from the past. Current representative hydrogen
production technologies can be classified into water electrolysis, a production
method to obtain by-product hydrogen, and natural gas reforming. Among
them, methane pyrolysis based on thermal plasma is not only environmentally
friendly, but also does not emit carbon dioxide. In addition, by-products such
as carbon black generated after thermal decomposition have the advantage of
very good utilization. In addition, pyrolysis through plasma consumes
electricity to produce hydrogen, so if thermal decomposition through this
becomes possible, it seems that the surplus power problem in Jeju can be
solved.

Therefore, in this experiment, a basic experiment of pyrolyzing methane
using thermal plasma was conducted. By changing the flow rate of the
plasma discharge gas (Ar) and changing the methane treatment flow rate
under the discharge gas conditions of each plasma, the decomposition rate of
methane and the selectivity of the generated H, and CoH, were compared and
analyzed. The decomposition rate of methane was up to 40%, the selectivity
of H» was up to 75%, and the selectivity of CoH» was up to 35%. It was
confirmed that the change in the internal temperature according to the change

of the discharge gas was insignificant, and when the discharge gas flow rate

_IV_



was increased, the residence time of methane was decreased and the reaction
time was also decreased, and the decomposition rate was also decreased.
However, when the methane flow rate was increased, the selectivity of Hs
and CoH, decreased despite the increase of the cooling rate. This was
interpreted that the amount of active species increases due to the increase of
methane, and the conversion rate into PAHs increases due to the binding of

active species, so that H, or C:H; does not come out as a by-product.
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