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Abstract— Vapour phase oxidation of toluene to benzaldehyde was studied on various mixed metal oxide catalysts.
For all catalysts, vanadium pentoxide was used as a main catalyst and some transition metal oxides were selected as
co-catalysts. The physical properties and activity of each catalyst have been investigated. The products were analyzed
by gas chromatography and the main products were benzaldehyde and carbon dioxide.

It has been found that V,05-CuO and V,04-ZnO catalysts have high activity whereas V,-O5-Fe,0, and V,05-Cr,04
relatively low one. It is also observed that V,05-CuO and V,05-ZnO show a trend to enhance the selectivity of ben-
zaldehyde due to prevailing partial oxidation, whereas V,05-CryO3, V,05-MoO; and V,05-WO; show a trend to
enhance that of carbon dioxide, which suggests that complete oxidation of toluene occurs mainly on these catalysts.
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Fig. 1. Transition metals of which oxides are used

as catalysts.
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Table 1. Physical properties of various catalysts.
catalyst composition color density specific
(mole ratio) (g/cc) surface area

(m?/g)

1 V.0, orange yellow 0.74 2.64

2 V.0;+Cr,0; (7:3) dark yellow 0.63 1.22

3 V,0s+MnO, (7:3) brown yellow 0.61 1.67

4 V.0; +Fe,0, (7:3) yellow 0.83 1.39

5 V.0 +Co0 (7:3) yellow 0.83 5.51

6 V,0s +Ni0O (7:3) dark yellow 0.59 3.38

7 V,0s +Cu0 (7:3) brown yellow 0.57 0.86

8 V.0, +Zn0 (7 :3) yellow 0.45 2.39

9 V105 +MoQs, (7:3) dark yellow 0.92 1.12

10 V,0; +WO, (7:3) dark yellow 1.17 0.75
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Fig. 12. Comparision of selectivities of products

(temperature: 420°C, air/toluene ratio: 26,
space velocity: 2400 (1/hr-1-cat)]
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