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Abstract; V,0,-WO,/TiO, catalysts were prepared by orthogonal experimental design with different key
preparation parameters such as active component amounts, loading sequence and calcination temperatures.
The as-prepared catalysts were characterized by XRD and TPR, and their denitration performance was

evaluated on the self-designed and built SCR experimental platform at (300 - 390) “C. The results
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showed that active components of vanadium and tungsten oxides mostly with non-crystalline form were well
dispersed on the support surface of the catalysts;the more the loading of main active components V,0O;
was , the higher the denitration efficiency was. Calcination temperature 400 “C was advantageous to form
the proper catalyst crystal phase required by catalytic reaction and to maintain the higher specific surface
area of catalyst. The activity of the catalyst at low and high temperatures related to the surface enrichment
and the interaction of components. The interaction among the active components and the support signifi-
cantly influenced the low-temperature denitration activity at 315 °C ,and tungsten oxide loaded after vana-
dium oxide was the proper loading sequence. Surface enrichment was the main influencing factor of the
high-temperature denitration activity at 390 °C , and the optimum loading sequence was vanadium and
tungsten oxides loaded at the same time or tungsten oxide loaded after vanadium oxide. With the increase
of WO,/V,0, mass ratios, denitration efficiency of the catalyst with 6wt% WO, first increased and
reached the maximum at m( WO, ):m(V,05) =7.5:1,and then decreased rapidly. The optimal catalyst
was prepared under the condition as follows: V,05 loading 0. 8wt% and WO, loading 6wt% , tungsten
oxide loaded after vanadium oxide and calcination temperature 400 °C ,and its denitration activity reached
69.56% at 315 C.
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Table 1 Orthogonal design table of
V,0,-WO,/TiO, catalysts

w(V205)/ w(W03)/ el v 135

Fei % % C I

1* 0.4 4 400 SeER
2" 0.4 6 500 S EH
3* 0.4 8 600 B ]
4* 0.6 4 500 GIREIE i)
5* 0.6 6 600 FeE
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Figure 1 SCR experimental platform for flue gas denitration
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Figure 2 XRD patterns of V,0,/WO,-TiO, catalysts
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Figure 3 H,-TPR profiles of V,0,-WO,/TiO, catalysts
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Table 2 Denitration efficiency of V,0,-WO,/TiO, catalysts at different temperatures( % )

e 300 C 315 C 330 C 345 C 360 C 375 C 390 C
1 39.92 51.82 52.40 57.71 59.00 59.88 59.50
2* 37.20 42.12 48.80 55.80 51.40 45.00 37.60
3* 35.54 38.53 52.06 65.03 69.55 71.58 78.19
4* 33.20 35.18 43.74 49.53 52.52 56.26 58.13
5" 57.62 59.02 60.79 57.62 52.87 45.54 37.82
6" 53.92 62.78 53.52 53.52 44.27 35.21 24.14
7* 47.40 60.20 53.40 50. 60 44.60 32.20 25.00
8" 56.18 65.74 55.38 56.77 53.59 47.81 36.06
9* 55.07 62.82 57.46 57.85 54.27 46.92 37.57
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Table 3 Orthogonal analysis of denitration efficiency of
V,0,-WO0,/TiO, catalysts at 315 °C

a o(V,05)/ o(WO0;)/ e R BAEE
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1* 0.4 4 400 SEPUEE 51.82
2* 0.4 6 500  JeEEL 42.12
3* 0.4 8 600  H . i[FEEf 38.53
4* 0.6 4 500 L .ElEES 35.18
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6" 0.6 8 400  SEEEH 62.78
7* 0.8 4 600  SEEEHL 60.20
8" 0.8 6 400 4l AsEE 65.74
9* 0.8 8 500 SEPUEHE 62.82
K, 132.47  147.2  180.34 173.66
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Table 4 Denitration efficiency of V,0,-WO,/TiO,
catalysts with different WO,/V,0, mass ratios at 315 °C

F i m(W0,):m(V,0;) JB A 2/ %
1 10.0: 1 51.82
2% 15.0:1 42.12
3* 20.0: 1 38.53
4* 6.7:1 35.18
5" 10.0: 1 59.02
6" 13.3:1 62.78
7* 5.0:1 60.20
8" 7.5:1 65.74
9* 10.0: 1 62.82
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Figure 4 Denitration efficiency comparison of optimal
V,0,-WO,/TiO, catalyst and 3*,8" samples
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