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Abstract

The goal of this project is the development of novel, economical, processes for the
conversion of natural gas to more valuable projects such as methanol, ethylene and other organic
oxygenates or higher hydrocarbons. The methodologies of the project are to investigate and
develop low temperature electric discharges and electric field-enhanced catalysis for carrying out
these conversions. In the case of low temperature discharges, the conversion is carried out at
ambient temperature which in effect trades high temperature thermal energy for electric energy as
the driving force for conversion. The low operating temperatures relax the thermodynamic
constraints on the product distribution found at high temperature and also removes the require-
ments of large thermal masses required for current technologies. With the electric field-enhanced
conversion, the operating temperatures are expected to be below those currently required for such
processes as oxidative coupling, thereby allowing for a higher degree of catalytic selectivity
while maintaining high activity.

Results indicate both dielectric (barrier) and non-dielectric discharges can be advantages
with different product selectivities. Catalytic materials of the mixed metal oxide and zeolitic
classes have also been found to be effective. Current work is related to catalyst screening,
understanding power utilization and its relationship to reactor configuration, oxygen utilization,

hydrocarbon chain building and in-situ condensable product removal.

Research Sponsored by the U.S. Department of Energy’s Federal Energy Technology Center, under contract DE-FG21-
94MC31170 with the University of Oklahoma.
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