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Plasma Modification of Cu-Zn-Al Catalysts for Conversion of

Syngas into Methanol and Dimethyl Ether Biofuels
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Abstract

A novel glow discharge plasma modified Cu/ZnO/Al,O; catalysts
were prepared with the goal to improve its performance on the dimethyl
ether synthesis. Not only the plasma modification process is studied, the
feasibility of using plasma to replace traditional calcination process was
also investigated. The results showed that, although the catalysts’ BET
surface areas after plasma modification or plasma calcination were
lower than the traditional-calcined catalyst, the copper surface area and
metal dispersion of the catalysts increased after plasma modification.
The catalytic performances of H, and O, plasma modified catalysts
(after calcination) are better than untreated catalyst. Moreover, the
catalyst activity enhanced after O, plasma calcination which compared
with traditional-calcined catalyst, due to the remarkable decrease of the
copper oxide crystalline size according to XRD analysis. Finally, a
kinetic model was established for the DME synthesis from syngas over
the catalyst. The kinetic parameters of the model reactions were
determined by regression from experimental data. The model was found
to predict well on the product flowrate and reactant conversion of

syngas to DME reaction under different conditions.
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