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Fig. 1 Thermograms of ammonium molybdate and ammonium metavanadate
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Fig. 2 Thermograms of vanadium molybdenum compound precursor
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Fig.4 XRD patterns of different calcination temperature

catalyst samples
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Fig. 6 SEM images of V-Mo-O catalyst sample
(a), (c): Calcination for three hours at 500 °C; (b), (d): Calcination for three hours at 600 °C
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Tabl. Effect of composition on performance of catalysts

Conversion rate

The selectivity of benzaldehyde

The selectivity of benzoic acid

Catalyst % % % Others ™~

MoO, 3.2 72.5 7.3 20.2
V:iMo=1:7 15.4 61.8 24.2 14.0
V:Mo=2:7 21.5 58.9 29.1 12.0
V:Mo=3:7 25.8 60.4 28.6 11.0
V:Mo=4:7 28.3 63.1 25.4 11.5
V:iMo=5:7 32.1 71.2 16.7 12.1
V:iMo=6:7 38.9 69.7 18.4 11.9
V:Mo=8:7 28.4 67.1 19.7 13.2

V,0, 15.4 67.3 12.2 20.5

# Reaction conditicons: catalyst 0.2 g, ice acetic acid was as the solvent, hydrogen peroxide 15 mL, T=80 C, t=30 min

# % Other by-products were mainly not completely oxidized species, we didn’t analysis the structure.
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Fig. 7 Effect of different calcination temperature catalyst
samples on the reaction performance
Reaction conditicons: catalyst 0.2 g, ice acetic acid was as

the solvent, hydrogen peroxide 15 mL, T=80 °C, t=30 min
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Fig. 8 Effect of different solvents on the reaction performance

Ethyl acetate

Reaction conditicons: catalyst 0.2 g, different solvents,

hydrogen peroxide 15 mL, T=80 C, t=30 min
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Fig. 10 Effect of temperature on the reaction performance
Reaction conditicons: catalyst 0.2 g, ice acetic acid was
as the solvent, hydrogen peroxide 15 mlL,

different reaction temperature, t=30 min
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Fig. 11 Effect of time on the reaction performance
Reaction conditicons: catalyst 0.2 g, ice acetic acid
was as the solvent, hydrogen peroxide 15 mL,

T=80 °C, different reaction time
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Abstract; A competitive benzaldehyde synthetic route was catalytic selective oxidation of toluene under mild condi-
tions. Assessed V-Mo-O catalyst performance of selective catalytic oxidation of toluene under mild conditions,
catalysts were prepared by the sol-gel method. The results showed that the molar ratio of vanadium molybdenum and
calcination temperature had significant effects on the catalyst performance, When the molar ratio of vanadium mo-
lybdenum was 6 : 7, and the calcination temperature was 500 °C , catalyst performance was the best. The results of
SEM showed that Catalyst was rod structure, the diameter was about 700 nm ,the length was about 6 wm ,and the
Mo, V,0,, and MoO, phase was observed. The results of XPS showed that the catalyst had MoO,, the different
layers assembled with different oxidation state of Mo may contribute to the transmission of oxygen species, which led
catalytic performance was improved. When the reaction temperature was 80 “C, hydrogen peroxide was as the
oxidant, ice acetic acid was as the solvent ,The reaction time was 30 min , the conversion of toluene was 38.9% ,
the selectivity of benzaldehyde was 69.7% .
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