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Abstract: MoVO/AIPO4 and MoVBiO/AIPO; catalysts have been prepared by the sol-gel method. The effects of Bi on surface acidity, dis-
tribution of active species, V>'/V*' ratio, crystalline phase, and catalytic performance for selective oxidation of isobutene to methacrolein
were investigated. The catalysts were characterized by X-ray diffraction, FT-Raman spectroscopy, temperature programmed reduction and
X-ray photoelectron spectroscopy. The results showed that the addition of Bi at a proper amount obviously improves the catalytic perform-
ance of catalyst for selective oxidation of isobutene. Methacrolein selectivity is elevated from 29.1% to 75.2% with the increase of Bi/V ratio
from 0 to 0.5. The surface acidity, crystalline phase, and dispersion of molybdenum and vanadium oxides species are responsible for the

catalytic properties of the MoVBiO/AIPOy catalyst, which are especially related to the V>*/V*" ratio on the surface.
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Fig. 1. XRD patterns of different MoVBiO/AIPO, catalyst samples.
(1) MoV3/AIPO4; (2) MoV 3Big075/AIPOy; (3) MoV 3Big 15/AIPOg; (4)
MoV 3Big3/AlPOs; (5) MoV3Big¢/AlIPO,. The subscript (number)
after V or Bi means its molar fraction.
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Fig. 2. Raman spectra of different MoVBiO/AIPO; catalyst samples.
(1) MoV3/AIPOs; (2) MoV 3Big.07s/AIPO4; (3) MoV 3Bio.1s/AIPOy; (4)
MoV 3Bio3/AlIPOg; (5) MoV 3Big 6/ AIPOs.
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Fig. 3. UV-Vis DRS of different MoVBiO/AIPO, catalyst samples.
(1) MoV3/AIPOy4; (2) MoV(3Bi07s/AIPO4; (3) MoV ;Big s/AIPOy;
(4) MoV, 3Big3/AIPOy; (5) MoV 3Big ¢/ AIPO,.
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Fig. 4. XPS V 2p profiles of different MoVBiO/AIPOy, catalyst sam-
ples. (1) MoVos/AIPOs; (2) MoVg3Bigors/AIPOs; (3) MoVg3Bigis/
AIPOg; (4) MoV 3Big3/AIPO4; (5) MoV 3Big ¢/ AIPOs.
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Table 1 Fitting results for XPS profiles of different MoVBiO/AIPO, catalyst samples

Sample Binding energy (eV) Surface oxidation state
Mo 3ds, V 2psn Bi4f Mo /Mo®* NavA's
MoV,3/AIPO, 232.67 517.06 532.20 0 0
MoV3Big7s/AIPO4 232.71 517.12 532.20 0 0.235
MoV3Big.15/AIPO,4 232.82 517.09 532.24 0 0.667
MoV3Big3/AIPOy 232.76 517.18,516.37 532.22 0 0.923
MoV3Bigs/AIPO,4 232.56 517.15,516.18 532.24 0 1.632
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Fig. 5. NH;-TPD profiles of different MoVBiO/AIPO, catalyst sam-
ples. (1) MoVos/AIPOs; (2) MoVg3Bigors/AIPOs; (3) MoVo3Big.s/
AIPOg; (4)MoV(3Bio3/AIPOs; (5) MoV 3Big¢/AIPO,.
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Fig. 6. TPR profiles of different MoVBi-AIPO, catalyst samples. (1)
MoV 3/AIPOy; (2) MoV 3Big07s/AIPOs; (3) MoV 3Big 1s/AIPOs; (4)
MoV ;3Big3/AIPOy; (5) MoV 3Big¢/AIPO,.
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Table 2 The catalytic performance of different MoVBiO/AIPO,4
catalyst samples for selective oxidation of isobutene

X(i-C4Hy) Selectivity (%)
Sample
% MAL CH;COCH; HAC CO,
MoV 3/AIPO4 31.7 29.1 1.1 8.9 60.9
MoV 3Big.15/AIPO,4 20.2 50.8 12.2 1.7 354
MoV ;Bi3/AIPO, 37.0 75.2 6.7 4.1 140
MoV ;Big s/ AIPO, 314 11.0 6.2 32.0 50.9

Reaction conditions: catalyst 1 ml, n(i-C4Hs):n(0,):n(N,) = 1:2:8; 340
°C, GHSV =1800h™".
MAL—methacrolein; HAC—acetic acid.
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