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Abstract: The adsorptive behaviors of carbon monoxide and methanol over V,0s catalyst were studied by means of
thermal desorption spectroscopy (TDS) under ultrahigh vacuum conditions. Carbon monoxide adsorbed on oxygen—defi-
cient V sites as well as on V=0 groups of the V,0; surface. CO adsorbed on the V sites desorbed at 380 K while CO
adsorbed on the V=0 groups formed carbonate species with surface oxygen of V,0; and desorbed as CO, resulting in
the reduction of the surface of the V,0; catalyst. The amount of CO adsorbed in the form of carbonate species increased
by both the pre- and post-adsorbed oxygen. The adsorptive behavior of methanol over the catalyst was studied by ther-
mal desorption experiments of CHOH, HCHO, CO, and H, upon methanol adsorption at 298 K. The results showed that
methanol was adsorbed dissociatively on the V,0, catalyst as methoxy and hydroxyl groups at 298K.
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Fig. 1. Thermal desorption spectra of CO after ex-
posures of (a) 10L, (b) 100L, (c) 1,000L, (d)
10,000L, (e) 20,000L, and (f) 40,000L CO
over V,0;s catalyst.
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Fig. 2. Thermal desorption spectra of CO, after ex-
posures of (a) 10L, (b) 100L, (c) 1,000L, (d)
10,000L, and (e) 20,000L CO, over V,0s cat-
alyst.
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Fig. 3. Thermal desorption spectra of O, after expo-
sures of (a) 100L, (b) 1,000L, (c) 10,000L,
and (d) 20,000L O, over V,0s catalyst.
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Fig. 10. Thermal desorption spectra of HCHO after
exposing to 10,000l CH, on the pread-
sorbed O, of (a) 100L, (b) 1,000L, (c) 10,
000L, (d) 20,000L, and (e) 30,000L over V,

O catalyst.

HCHO TDS

30 AMU Signal( Arbit. Unit)
e

— (a)

300 500 700
Temperature/K

Fig. 11. Thermal desorption spectra of HCHO after
exposures of (a) 100L, (b) 1,000L, (c) 10,
000L, (d) 20,000L, and (e) 30,000L O, on
the 10,000L. CH,—~overed V,0s catalyst.
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