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Abstract—The present study was aimed to elucidate the mechanism of synergy effect in mechanically
mixed catalysts of Mo-V-O and SnO; for the selective oxidation of acrolein. Physical and structural properties
of catalysts were characterized by TG/DTA, BET, XRD and SEM. TPD of ammonia was carried out for
the measurement of catalyst acidity. Reduction and oxidation behaviors of catalysts were studied using TPD,
TPR and TPO. Reaction test showed that the mixture catalysts had higher conversion of acrolein than either
of the each metal oxide. The origin of the synergy is attributed to the cooperation of the two metal oxide,
in which electrons flow from Mo-V-O phase to SnO, at their interface and it creates oxygen vacancies in
Sn0.. Dissociated oxygen ions formed by the oxygen vacancies of SnO; move to Mo-V-O, active phase for
the formation of acrylic acid, and promotes its reoxidation.
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Table 1. Composition and specific surface area of cata-

lysts
Catalysts VM wt. fraction Surface area (m?/g)
Sn0O; 0 34.6
VM 10 49
25VM + Sn 0.25 273
50VM +Sn 0.50 199
60VM + Sn 0.60 16.8
75VM + Sn 0.75 122
E
£
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Fig. 1. XRD patterns of VM, SnO; and 50VM+ Sn after
reaction.
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Fig. 2. TGA profile of the catalysts.
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Fig. 4. Scanning electron microscopy of the catalysts.
(a) SnQs, (b) VM catalyst, (c) 50VM + Sn-before reaction, (d) 50VM + Sn-after 4 hours of reaction
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Fig. 3. DTA profile of the catalysts.
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Fig. 5. Conversion of acrolein as a function of VM weight
fraction at 300 and 320°C.
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Fig. 6. Yield of acrylic acid as a function of VM weight
fraction at 300 and 320°C.
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Fig. 7. TPD spectra of acrolein.
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