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ETHANOL ADSORPTION/ETHANOL OXIDATION/BIMETALLIC

CATALYST/MCM-41/PLATINUM/COBALT

Ethanol, as a pollutant ‘emitted from ethanol-fueled vehicles at low
temperature or released from industries as volatile organic compound (VOC), can be
removed by catalytic oxidation...This-thesis studied adsorption and oxidation of
ethanol on mono- and bimetallic catalysts containing Pt with loading of 0.5 wt% and
base metal oxides with loading of 5-15 wt% including Co, Cu, or Mn supported on
RH-MCM-41 synthesized with rice husk silica by hydrothermal method. The
catalysts were prepared by impregnation method and their chemical and physical
properties were analyzed further.

The RH-MCM-41 had high surface area of 1352 m*/g. When it was loaded
with metal, characteristic of RH-MCM-41 was still maintained but surface area was
decreased because metal was on the surface and partially blocked the pores of RH-
MCM-41. Studies by ethanol-TGA confirmed that ethanol could be adsorbed on the
catalysts on silanol groups of RH-MCM-41, metal and metal oxide. Investigation
with ethanol-TPD led to identification of gases produced during the adsorption which

indicated the role of oxides as a potential oxygen supplier for ethanol oxidation.



v

The Co catalyst in the form of Co3;O4 was the best oxygen supplier when compared
with other oxides on mono- and bimetallic catalysts because more amount of CO, was
produced. Among all studied catalysts, the bimetallic 0.5Pt-15Co/RH-MCM-41
showed the highest CO, desorption. Consequently, study of ethanol oxidation by in
situ infrared spectroscopy was done only on this catalyst. Information from this study
was types of intermediates and reaction pathways. Results from testing on ethanol
oxidation in a fixed-bed flow reactor in quartz tube displayed that the bimetallic Pt-Co
gave a lower ethanol conversion than the monometallic Pt but seemed to be more
stable because of less acetaldehyde produced. In addition, bimetallic Pt-Co catalysts
gave the higher ethanol conversion at low temperature than the monometallic Co

possibly due to co-existence of Pt and Co on the same support.
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