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ABSTRACT

Methane can be converted directly to hydrogen by pyrolysis. The reaction is highly
endothemic and heat must be supplied at high temperatures. Gibbs free energy minimization
calculations have been carried out for the methane pyrolysis to determine equilibrium
products. The calculation parameters are the temperature, the initial H/C ratio, the pressure
and Gibbs energies of each substance. Methane, ethylene, acetylene, benzene, naphthalene,
and hydrogen are the main products. Excluding hydrogen, it is observed that ethylene and
aromatics(benzene+naphthalene) are predominant products below 1400K, whereas acetylene is
significantly formed above 1400K. Hydrogen dilution increases the selectivities for ethylene
and acetylene and decreases the selectivity for aromatics. Increasing the pressure also
decreases the decomposition of methane.
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Fig. 1. Enthalpy of formation of different hydrocarbons
as a function of temperature.
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Fig. 3. Mole numbers of species formed from one
initial mole of methane at thermodynamic
equilibrium H/C=4, P=latm. Two species are
taken into account by the calculation.
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pressures, H/C=4. Two species are taken
into account by the calculation.
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Fig. 5. Mole numbers of methane formed
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dilutions, P=1 atm Two species are taken
into account by the calculation.
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