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Abstract— A sulfate-promoted iron oxide (SO3™/Fe,043) has been prepared and its properties have been charac-
terized. Interactions with various adsorbates such as pyridine, ammonia, n-butane and 1-butene has been investigated
by FT-IR. Surface sulfate group in SO3 /Fe,O3 was thermally stable up to 500°C, but decomposed to yield gaseous
SO, at higher temperatures. During the thermal treatment, the sample lost water and showed a strong adsorption band
at 1382 cm~! due to the asymmetric stretching vibration of covalent S= O double bonds. This band was very sensitive
to all adsorbates and shifts to lower wave numbers as the bond lost its double bond character by adsorption. Mainly
Lewis acid sites were observed on the sample, together with some Brgnsted acid sites generated by water inadvertently
introduced into the system.
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Fig. 3. Xray diffraction patterns of SO /Fe,0,
heated at 100°C (a). 300°C (b), 500°C, and
600°C(d), and Fe,0, (e).
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Fig. 4. IR spectra of SOy [Fe,0, dried at 100°C
in air(a), and evacuated at 100°C (b),
300°C, and 500°C(d).
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Fig. 6. IR spectra (800-1400 cm™) of SO~ /Fe 0,
before(a) and after adsorption of pyridine
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Fig. 7. IR spectra of adsorbed pyridine(a), am-
monia(b), n-butane{c) and 1-butene(d). Ad-
sorption was carried out at room tempera-
ture followed by flushing with He at room
temperature.
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Fig. 8. IR spectra (3200-2600 cm™") of S037/
Fe,0; upon adsorption of n-butane follow-

ed by treatment in He flow at room tem-
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