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Fig. 1 XRD patterns of the VPO, YPOmz and VPOmz-B
samples
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Fig. 2 XRD patterns of the YPO, YPOzm and VPOzm-B
samples
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Table 1 BET and Some XPS Results of the Modulated VPO Catalysts

samples VPO VPO-B VPOzm VPOzm-B YPOmz YPOnz-B VPOzmz VPOzmz-B
BET/{m? g} 12.2 12.6 19.9 20.3 10. 9 12. 6 85 12. 4
PV ratio (alomic] -~ — 1.3 t.5 1.2 1.8 1.5 4,0
Mo /V ratin — — 0.05 0. 06 0. 06 0. 05 0.05 0. 08
Zr/V ratio — — 0.07 0.13 — — 0.07 0. 65
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Table 2 Conversion and Selectivity with the Reaction Temperature on the Milled Samples
catalysi YPO VPOzm YPOmz YPOrmz
C S C 5 C 5 C S
385C 26.1 86.0 337 68.1 38.7 79.6 35 5 68. 4
400°C 22,2 83 5 425 60.0 47.8 72,2 45,2 65 6
42570 46 5 75.7 66, 0 50.2 66.9 59.7 67.5 53.7
450C 60. 2 63.7 91.9 44, 3 87 3 52.2 89.6 47. ¢

C: conversion and & selectivity (1he same below!

F3 REWEEEANKESEERKNXR
Table 3 MA Yield on the Various Samples ot Different Temperatures

ratalyst before milling

afier milling

VPO YPDzm VPOmz VPOzmz YPO VPOzm YPOmz YPOzmz
385C [4.5 12 1 22,7 10.7 22.4 23.0 30,8 24.3
400°C 18.0 6.6 29.9 131 25.3 25,5 345 29.7
425°C 24,2 24.0 22.9 19.3 35.2 33.2 39.9 36.3
4500 35.2 323 24 0 28,1 42 6 40. 6 45, 6 42,1

4 EFEADNMNESELSRRETHLEENE
Table 4 Specific Activities (pmol - m* - h} on the Modulated and Pure VPO Samples
before and after Milling a¢ Different Reaction Temperatures

r/C YPO YPO-B VPOmz VPOmz-B  VPOzmz VPOzmz-B
385 I8 24 30 36 18 30
400 24 30 42 42 24 15
425 30 42 30 43 36 42
450 42 43 30 54 18 48
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Fig. 4 Catalytic perfrrmances on the VPOmz-B before and after

treating with air in the reaction
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Modulation of Yanadium Phosphorous Oxide by Multi-Component
Additives and Mechanical Milling

CHEN Xi JI Wei-Jie*

QIU lin-Heng CHEN Yi

[ College of Chemisiry ond Chemical Engineering, Nanjing University, Nanjing 210093)

Three important elements of Zr, Mo and Zn were introduced into the VPO precursor derived in the aqueous
medium, and the effects of the introduced elements on the physico-chemical properties of the VPO base such as the

surface area, phase composition and catalvtic performance were studied accordingly, The modulated samples were
also subject to further mechanical milling in order to change the surface state and particle size of the samples. It was
found that both the combination of different additives and the mechanical milling would obviously affect surface area
and morphology of the modulated samples. The added components and the mechanical milling reduced the com-
plexity of the phase composition and increased the content of the {V0).P:0; phase. The combination of Mo and Zn
componems showed the hest positive promotion effect and the following milling process can enhance this effect
further. It was also found that the calalylic performance could also be improved somewhat by ireating the catalyst at

regular intervals with the fresh air during the reaction.
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