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This research is aimed at studying and developing the spinel oxide catalysts for
production of hydrogen applicable to fuel cells. We have investigated the structure of
the catalyst prepared in sol-gel combustion, the crystal and surface species, influence of
reactor configuration, feed rate and ratio of the reactants, namely dimethyl ether (DME;
biomass-derived Hj,-resource), steam, and oxygen. The results showed that the well-
crystalline spinel was obtained in the range of 20 to 40 nm. Upon activation process,
copper and corresponding metal oxide were formed, whilst the oxidation state of the
copper was mainly zero and monovalent. With these characteristics combining with their
strong chemical interaction and high dispersion, the excellent performance of the spinel
catalysts, in terms of activity, selectivity, and stability, was achieved, as compared with
conventional Cu/ZnO/Al,O; catalysts. The ratio of steam-to-DME and O,-to-DME
strongly affected the reformate quality. Typically the higher steam content gave rise to
higher quality of H,, lower byproduct formation, and good stability of the catalyst, while
the higher O, content gave the opposite results thought improved energy efficiency was
obtained.

Although the good experimental was received here, the spinel catalysts still
showed extremely low surface area and experience sintering problem. The development
of the catalyst into nano-structure, such as nanoporous and nanoparticles, should
significantly improve its catalytic performance. The reaction tests under industrial
conditions should also be studied in more detail. In summary the developed spinel

catalysts exhibited good potential for using in the actual application.
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