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ABSTRACT

4091001063 : PETROCHEMICAL TECHNOLOGY PROGRAM
Mr. Pakomphant Chantaravitoon: Interaction of Methanol Molecules
with Platinum and Bimetallic Platinum-Tin Catalysts Surfaces
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Two different series of bimetallic Pt-Sn/Al203 catalysts were studied. The
first series was prepared by coimpregnation, while the second series was prepared by
sequential impregnation using ~ first followed by Pt as the second component. In
both preparative methods, the primary metal (platinum) was kept constant at a
nominal loading of 1 wt%, while the amount of the secondary metal (tin) was varied.
In the coimpregnated catalyst series, the O/Pt ratio increased with increasing
content. The H/Pt ratio, on the other hand, reached a maximum at 0.1 wt%  and
decreased with further increase in tin content. The oxidation state of tin in the
reduced alumina supported Pt-Sn samples, as determined by XPS, was either  (Il)
or  (IV). From the TPD results, methanol was decomposed primarily into H2 and
CO. Hydrogen was desorbed first, followed by desorption of carbon monoxide at
higher temperatures. The addition of  to Pt resulted in the shift of the H2 and CO
desorption peaks to higher temperatures. The oxidation of methanol results showed
that the monometallic Pt catalyst was the most active. The coimpregnated catalysts
were found to be more active than the sequentially impregnated catalysts. CO2 and
methyl formate (CH30CHO) were the only carbon-containing products to be formed
from methanol oxidation. Methyl formate was the principle product at low
temperatures but its yield decreased sharply with increasing temperature, while CO2
became the principle product at high temperatures. The reaction order of the
methanol oxidation reaction was found to be 1.15 £ 0.05. The apparent activation
energy of the monometallic platinum catalyst was 14.35 kJ/mol. For coimpregnated
catalysts, the addition of tin increased the apparent activation energy. The
sequentially impregnated catalysts gave the close proximity of the apparent
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