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Abstract— Overlayer sturctures formed by sulfur on Mo(100) crystal surface have been studied by
Auger Electron Spectroscopy (AES), Low Energy Electron Diffraction (LEED) in the UHV con-
dition. Various ordered structures have been observed by LEED for different values of S coverage
controlled by S, flux streaming out of a sulfur gun. The adsorption and reactions of furan, as a
model molecule for hydrodeoxygenation (HDO) reaction, on this suifidled Mo model catalyst have
been investigated using Temperature Programmed Reaction Spectroscopy (TPRS). Low-temperature
direct abstraction of the heteroatom from the furan molecule resulted to form a stable gas-phase reac-
tion product: carbon monoxide. The reaction occured on both the (100) and (110) surfaces of
molybdenum, both clean and when sulfur overlayers are present. Mechanism for decomposition reac-
tion of furan on this sulfided Mo crystal surface is proposed.
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Fig. 2. Schematic diagram of sulfur gun used to gen-
erate molecular sulfur.
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Fig. 3. Calibration curve for Mo(100)/S system. Sulfur
coverage is plotted to the ratio of S(154)/Mo(221) of
Auger peak heights.
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Fig. 4. AES/LEED data obtained for sulfided Mo(100)
surface. Sulfur exposure corresponds to the total numb-
er of microcoulombs passed through the sulfur gun.
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Fig. 5. Temperature-programmed reaction spectra resul-
ting from the adsorption of a saturated furan on par-
tially sulfided Mo(100) (8.=0.2 ML) surface.
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Fig. 6. Temperature-programmed reaction spectra for
m/e =28 resulting from the adsorption of furan and
CO on partially sulfided Mo(110) (6,=0.2 ML) sur-
face.
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Fig. 7. Proposed mechanism for CO abstraction from
the furan molecules adsorbed on Mo single crystal sur-
face.
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