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Effect of Vanadium and Tungsten Loadings on the Surface Characteristics and
Catalytic Activities of V,05-WO,;/TiO, Catalysts
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Abstract: V,05-WO;/TiO, catalysts with different vanadium and tungsten loadings were prepared by impregnation method. The activities of
selective catalytic reduction (SCR) of NO with NH; were measured and surface characteristics of those samples were characterized. It is found
that both the surface areas and catalytic activities are influenced by vanadium loadings. When the vanadium loadings increased from 1% to
8% the catalyst surface areas decreased by 16 m’/g, while the highest activity temperature was reduced by about 100°C . Tungsten acts as
stabilizer and promoter of the SCR catalyst. When the vanadium loading was 1% an increase of tungsten loadings from O to 6% resulted in the
decrease of the catalyst surface areas by only 3 m’/g, while the activity window was expanded to both high and low temperature range each by
about 50°C . Vanadium and tungsten loadings have an effect on the surface VO,, but do not change the surface crystal structure of the

catalysts.
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Fig.1 Relationships between surface areas of different

catalysts and vanadium and tungsten loadings
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Fig.2  XRD patterns of different catalysts
h T E 8 oy AT RN R A 28R R TS VR A
VRS, B EEH T VITi V8Ti~ VEWOT: #E4T T XPS
30T B 3 3 AL V 2py, XPS ARk &, BT
PLE S S8 B BRI, RITAEEZ A vo, W)
Tl B A A0 B8 I 4 s, KR VO, BRI
V,0; YIFh(517.3 eV) O8NS 5, BT AL I AH 5
YRR, 22105 — 1 v,0, P80 X A2 S 2 Vo,

/RN



93 Vil 22 PN ST V, 0,-WO, /TiO, RIS K AAL I RE R 5% T 1951

V8WITi 516.1

1 1 I L 1l 1l il I 1
510 511 512 513 514 515 516 517 518 519 520
gdiEtelev

3 TFREMELFIA V 2py, XPS EE
Fig.3 'V 2py, spectra of different catalysts

B SR SCHRE 6, 17, 18 TR A iy 5 18 147
TIHJE, R & 1 Fros. AR 1 el LUE 3 Fh
AR A A AE V', BT V, 05 22 BB T4
Gy 10 B L R AR v, R A R
L SIS A 1V, 05 YRR L AR, DLW
By 5 HUAR AR R iR T Vo, PR

F1 BEUFERKENDMOEREER

Table 1 Assignments of surface V species on different catalysts

FER By/eV mv%ﬁ%//v R B
514.8 -0.3 V2 (18]
VITi 515.8 +0.1 V3+ 18]
516.9 0 Aok L6]
V8Ti 517.3 -0.1 Vo [18]
514.8 -0.3 V2+ [18]
V8WOTI 516.1 -0.2 Vi 18]
517.2 -0.2 Vo+ [18]
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Fig.4 Relationships between activities and temperature over

catalysts with different vanadium loadings
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Fig.5 Activities of catalysts with and without tungsten
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