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Ag doped V,0;/TiO, catalyst for oxidative dealkylation of 3—picoline
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Abstract: The effect of silver loading on V,0/TiO, catalysts ( Ag-V/TiO,) prepared by impregnation
method on the oxidative dealkylation behavior of 3-picoline was investigated. The samples were
characterized by X—ray diffraction ( XRD) X-ray photoelectron spectroscopy ( XPS) and H, temperature—
programmed reduction ( H,-TPR) . It was found that Ag was contributed to promotion of the formation of
surface oxygen species and change of the valence of vanadium species ( V** /V>*) through interaction of
V and Ag shortened the time of reduction process increased the oxidative activity. Thus the selective
oxidation of methylarene were modified over the Ag-V/TiO, catalysts which pyridine as the main product
was found with few nicotinic acid. At optimum loading of 2% Ag( mole fraction base on V,05) was found
to enhance the catalytic performance in terms of mole yield ( 80.1%) and selectivity ( 84.7%) .

Additionally Ag highly dispersed on the catalysts as atom which could formed silver oxide( Ag"" O
oxygen species: O~ 0, ) by adosorbed the O,. An oxidative mechanism was conjectured: C—H bond was
activated by V** /V>* ((oxygen species: 0°7) and Ag’* O absorbed on the C—C bond because of the O~

and O, were strong electrophilic reactants which attacted the site of high charge density of reacted
molecule causing the C—C bond to decompose —CH; was oxidatived to form CO,.
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Table 1

The distribution of species about oxidative 3-picoline

over catalysts

% 3 -

0 9.11 21.00 48.21 421 223 431 20.92 50.16 431 231 4.48
1 9.81 53.00 1870 0.00 243 123 5532 19.51 0.00 2.4 1.28
2 9%.04 80.12 0.25 0.00 0.00 0.00 83.41 0.28 0.00 0.00 0.00
4 9112 76.21 0.37 0.00  0.00 0.00 78.51 0.38 0.00 0.00 0.00
6 9%8.41 73.22 0.81 0.00 000 0.00 7441 0.82 0.00 0.00 0.00
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Table 3 Distribution of species about oxidative 3-picoline over
2% AgV /TiO, catalyst on different temperature ( with
water)
/C 1% 1%
1% 3- 3-
230 40.12  7.51  29.70 1.72 18.72 74.03 4.29
240 63.08 20.71 33.20 4.13 32.83 52.63 6.55
250 86.23 40.81 27.50 3.27 47.33  31.89 3.79
260 96.04 80.12  0.25 0.00 83.40 0.26 0.00
270 100.00 77.40  0.00 0.00 77.40  0.00 0.00
280  100.00 65.30  0.00 0.00 65.30  0.00 0.00
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Fig.3 Influence of temperature on oxidative dealkylation of 3—
picoline over 2% Ag-V /TiO, catalyst
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A
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A
250 57.24 15.36  26.71 1.50 26.83  46.66 2.62 &
A
260 71.13  24.38 3.14 0.00 34.28 4.41 0.00 . &
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