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Fig.1 Raman spectra of TiO,(a), MoO, (b) Fig.2 IR spectra of MoO,(a), TiO,(b), SiO,(c),
and Cu/MoO,-TiO,/Si0, (¢) Cu/Mo0,-Ti0,/Si0, (d) and TiO,/SiO, (e)
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Fig.4 Schematic diagram of surface structure of
IR A AE 1 BB R G5 TE X sample Cu/MoO,-TiO,/SiO,
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Fig.5 UV-Vis DRS spectra of SiO,(a), TiO,(b), Fig.6 IR spectra of C; H; adsorbed on Cu/
MoO,(c¢), MoO,-TiO,/SiO,(d) and Cuw/ MoO,-TiO,/SiO,
MoO,-TiO,/SiO, (e) a. C3Hg; b. Cu/Mo0;-Ti0,/Si0, + CyHg (ad) ;

c. Cu/Mo0;-Ti0,/Si0,.
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Fig.7 TPD-MS profiles of CO, or C,H; adsorbed on Fig. 8 IR spectra of CO, adsorbed on Cu/MoO,-
Cu/Mo0O,-TiO,/Si0, TiO,/Si0,
a. Cu/Mo0,-Ti0,/Si0, + CyHy (ad) , m/z =44 a. CO,; b. Cu/Mo05-Ti0,/Si0, +CO, (ad) ;
b. Cu/Mo0;-Ti0,/Si0, +CO, (ad) , m/z=44; c. Cu/Mo0,-Ti0,/Si0,.

¢. Cu/Mo0;-Ti0,/Si0, + CO, (ad) , m/z=28.
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Table 1 Results of photo-promoted surface reaction between CO, and C,H; to oxygenates*

Selectivi
UV radiation t/°C Conversion of C;Hg (% ) electivity (% )

CH,C(CH;)CHO CH; COCH; Other
No 25—200 0 — — —
Yes 25 0 — — —
Yes 80 0.41 85.3 10.5 4.2
Yes 100 0.75 80.5 17.7 1.8
Yes 120 1.12 77.4 22.4 0.2
Yes 150 1.22 70.5 29.3 0.2
Yes 200 1.31 65.8 34.1 0.1

# Reaction conditions; normal pressure; n(CO,):n(C;Hg) =1:1; UV light intensity; 0. 65 mW/cm? ; wavelength: 365 nm; space veloci-
ty: 150 h L.
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Fig.9 The mechanism of photo-promoted surface reaction between CO, and C;H; to methacrolein(M — Mo or Ti)
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Photocatalysis Reaction for Synthesizing Methacrolein from
Propane and CO, over Cu/Mo0O,-TiO,/SiO, Catalyst

HU Rong-Rong, ZHONG Shun-He ”
(College of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract  Solid material of metal-decorated coupled semiconductors Cu/Mo0O,-Ti0,/Si0,, prepared by the
chemical modification method and the isovolumetric impregnation method, was introduced into photo-promoted
surface reaction ( PPSR) process to synthesize methacrolein from propane and carbon dioxide. BET, XRD,
TEM, IR, Raman and UV-Vis DRS experiments were used to characterize the surface structure, photon ab-
sorbing and chemisorbing ability of the material. It was shown that the semiconductors TiO, and V, Oy,
dispersed well on the surface of the catalyst Cu/Mo0O;-Ti0,/Si0O,, can be coupled each other by the chemical
bonds and form manifold active chemisorbed sites. The decoration of metal Cu is helpful to expend the light-re-
sponding scope of the material, which can also improve the photo absorbing ability of the whole reaction. The
active chemisorbing of CO, and propane on the catalyst greatly promotes the photochemical synthesis of metha-
crolein and the selectivity of methacrolein can reach 85% , even at the lower temperature. On the basis of the
experiments, the mechanism of photo-promoted surface reaction for synthesizing methacrolein from C;Hg and
CO, on Cu/Mo0,-TiO,/Si0, was discussed.

Keywords Photocatalysis; Composite semiconductors; Propane; Carbon dioxide; Methacrolein
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