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ABSTRACT

#4971004 PETROCHEMICAL TECHNOLOGY
KEY WORDS ~ Bimetallic Catalystsy TPD/ TPR/  Ruthenium/ Gold/
Oxygenated Compounds

Duangdao Sukjit : Interaction of Mono-And Bimetallic
Ruthenium Catalysts with Oxygenated Compounds. Thesis Advisors: Prof.
Johannes Schwank and Assoc. Prof. Sumaeth Chavadej 70 pp ISBN 974-
331-890-9

Characterization and  temperature-programmed ~ studies  were
performed over a series of bimetallic Ru-Au catalysts supported on Si02to
examine their activity in methanol oxidation. Temperature-programmed
reduction (TPR) and temperature-programmed desorption (TPD) of
methanol and oxygen were used to probe the surface to understand its
adsorption/desorption characteristics and redox characteristics. The relative
amounts of Ru and Au in these bimetallic catalysts affected their
characteristics (TPR and TPD profiles, BET surface areas, surface
morphologies observed in SEM micrographs, and XRD patterns) and the
catalytic activity in methanol oxidation. Although Au and Ru are
immiscible in their bulk state, the TPR profiles, SEM micrographs, and
XRD patterns provided evidence for interactions between Ru and Au in the
bimetallic catalysts, especially in sample RS091 (3.32 %wt Ru, 0.61 %%wt
Au). Compared to other Ru-Au/Si02 catalysts investigated, catalyst RS091
had the highest BET surface area and was proved to be the best candidate
for methanol oxidation. It required the lowest temperature to achieve hoth
methanol conversion levels of 50 and 90 %. It also exhibited the lowest
apparent activation energy values. After reaction, Ru was oxidized to Ru02
and the active species deriving from the interaction between Ru and Au on
silica was still active. The support material also affected on catalyst



characteristics and methanol oxidation. No evidence for bimetallic clusters
was found on the bimetallic catalysts supported on alumina. Various

products in addition to CO2were found on these catalysts causing the high
methanol conversion,
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