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Abstract

Methane is an attractive raw material for producing ethylene and propylene because it is widely
available and inexpensive compared to the natural gas liquids (ethane, propane, butane and
higher hydrocarbons). However, supply of natural gas liquids have not kept pace with the
demand for ethylene and propylene, hence more costly cracking processes that use naphtha
from petroleum are being commercialized. Therefore, development of economical processes for
manufacturing olefins and other hydrocarbons from methane is highly desirable. A very important
challenge in coupling methane at higher pressures of 10-20 atmospheres is the precipitous loss
in selectivity over all prior art catalyst compositions. This presentation will cover several series of
non-stoichiometric, rare earth oxycarbonates based catalyst systems that have been discovered
that provide, for the first time, 65-70% selectivity to C2+ hydrocarbons at 125+ psig pressure and
at temperatures as low as 450-600°C in microreactors that are stable for ~30 days. These novel
catalyst systems are characterized as having non-stoichiometric, defect/disordered surface
structure — as determined by various atomic level resolution techniques.
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Bhasin’s research interests are concentrated in the following areas: (i) catalysts and process for
the epoxidation of ethylene to ethylene oxide; (ii) oxidative dehydrogenation of methane to
produce ethylene and ethane; (iii) catalytic, selective hydrogenation and dehydrogenation
processes and catalysts; (iv) hydrodesulfurization, hydrodealkylation and hydrocracking of
hydrocarbons; (v) direct conversion of synthesis gas (CO2+H2) into acetaldehyde, acetic acid
and ethanol; (vi) various spectroscopic techniques, such as Auger, XPS, ISS, Scanning Auger
Microprobe Surface, spectroscopic studies of various catalysts to establish the cause(s) of
catalyst deactivation and understand catalysis fundamentals, and Infrared and Raman
spectroscopic studies of chemisorbed species; (vii) novel Autoexhaust emission control catalysts
on Alpha-alumina.



