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Fig. 1 Experimental apparatus for gas phase oxidation
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Table 1 Texture of V,05/TiO, catalysts with different chrome content

BET surface V,0,XLBA size TiO, XLBA size
Catalysts ) Crystal phase
(m”/g) ( nm) ( nm)
V,0,/TiO, 32.6 V,0;+ TiO,( anatase) 51.48 18.24
Cry.01 Vo 0005 40 42.2 V,0;- TiO,( anatase) . CrVO, 46.91 16.59
Cry 02 Vo 0505 45 45.2 V,05 TiO,( anatase) . CrVO, 46.10 16.49
Cry 04 Vo, 0601 46 46.7 V, 04 TiO,( anatase) . CrVO, 39.84 16.25
Cr
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15 _ with different chrome content
2 H2 -TPR (a) V,05/Ti0y; (b) Cry g Vo090, 40
() Cry V0505455 (d) Crg04V.0602 .46
2 V,0;/TiO, H,-TPR
Table 2 Results of H,-TPR analysis of V,0,/TiO, catalysts with different chrome content
Peak 1 Peak 2
Catalysts
Temperature ( °C) H, ( wmol) Temperature ( °C) H, ( pumol)
V,0,/TiO, 431 21.86 517 71.54
Cro.01 Vo.00 0240 426 25.87 488 67.53
Cr.02 Vo.08 0,45 413 26.71 486 66. 69
Cry.04 V0,06 05 46 435 29.42 485 63.98
2 2 +5
+5 +4 Cr
+4 +4
+3 1008 XRD BET Cr
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Table 3 Results of NH;-TPD analysis of V,0;/TiO, catalysts with different chrome content
Peak 1 Peak 2 Peak 3
Catalysts
T (°C) Area (%) T (°C) Area (%) T (°C) Area (%)
V,0,/TiO, 167 72.5 223 21.1 356 6.4
Cry 01 V.90 02 49 172 73.3 225 19.5 361 7.2
Cry 00 V.08 05 45 175 74.5 225 17.9 363 7.6
Cry.04 V.06 03,46 176 72.7 225 18.5 363 8.8
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Influence of Cr Doping on Catalytic and Oxidation Performance
of 3-Picoline to Nicotinic acid on V, O, /TiO, Catalysts
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Abstract: In order to improve activity and selectivity of gas phase catalytic oxidation of 3-picoline to nicotinic acid

a series of V,0,/TiO,catalysts doped with different Cr content were prepared by impregnation meth—

od and characterized by XRD BET H,-TPR NH;-TPD. The results showed that a new crystalline phase CrVO,

appeared on the Cr-doped catalysts
lysts. A small amount of Cr doping would promote the activity of the lattice oxygen of V,0;

which reduced V,05 and TiO, grain size

and increased the acidity of cata—

and improved the yield

and selectivity for nicotinic acid. But excessive Cr doping would increase the number of surface oxygen and lead to

a decline in selectivity of nicotinic acid. Yield of nicotinic acid can reached 77% on V,0/TiO, with 2% Cr at
260 C.
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