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Promotional Effect of Tungsten Incorporation on Catalytic Performance of
TiggZrg,Ceq,0,4/Al,O3-TiO,-SiO, for Selective Catalytic Reduction of NO, by NH;

FU Wei-Liang, SHEN Yue-Song, ZHU She-Min, SHEN Shu-Bao

(College of Materials Science and Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract: Series TZC/ATS catalysts and the tungsten-added samples, with TiggZr),Ce20,.4 (TZC for short) as ac-
tive component and Al,0;-TiO,-Si0, (ATS for short) as catalyst carrier, were prepared by extrusion method. Effects
of tungsten incorporation on catalytic performance and tolerance towards K,0O and CaO poisoning of TZC/ATS for
deNO, by NH; selective catalytic reduction (NH;-SCR) were mainly studied, and anti K,O and CaO poisoning
abilities between the TZCW, 4/ATS and the V,05(WO,)/TiO, were comparatively analyzed. Moreover, the specific
surface, solid-phase structure, morphology and surface acidity of the catalysts were characterized by techniques of
N,-BET, XRD, SEM and NH;-TPD, respectively. Results showed that the TZCW,,/ATS catalyst exhibited the
highest catalytic activity and the best stability for deNO, by NH;-SCR when the Ti/Zr/Ce/W molar ratio of the ac-
tive component was 4:1:1:0.4. Furthermore, tungsten incorporation greatly enhanced the anti K,O and CaO poison-

ing abilities of the TZCW,/ATS catalyst, and these anti-poisoning abilities of the TZCW,,/ATS were much
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stronger than those of the V,05(WO,)/TiO,. The promotional effect on catalytic deNO, performance was caused by

increased specific surface area and enhanced surface acidity of the TZCW, 4/ATS catalyst after tungsten incorpora-

tion.

Key words: TigsZrg,Cey,0,.4/Al,05-TiO,-Si0, catalyst; tungsten incorporation; cement flue gas deNO,; anti K,0

poisoning; anti CaO poisoning
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Table 1 Catalysts loaded with different amounts of CaO

Content/

wt%

0.17 TZC/ATS-Cay

0.51 TZC/ATS-Cay 5
CaO 0.85 TZC/ATS-Cay g5
1.70 TZC/ATS-Ca, 7
0.23 TZC/ATS-K 3
0.70 TZC/ATS- K7
1.16 TZC/ATS- K, 14
1.76 TZC/ATS-K, 76
2.14 TZC/ATS- K, 14

TZC/ATS TZCW, 4/ATS

TZCW,4/ATS-Cay,,;
TZCW, 4/ATS-Cag s
TZCW, 4/ATS-Cay s
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Fig. 1 Effect of reaction temperature on catalytic activity
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Fig. 2 Effect of CaO on catalytic deNOy activity
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Fig. 3 Effect of K,O on catalytic deNO, activity (Xyo: NO
conversion)

(a) TZC/ATS; (b) TZCW, 4/ATS; (c) V,05(WO;)/TiO,*
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Table 2 Textual characteristics of catalyst samples

Sample SBET/(m2 . g'l) me/(cm3~ g'l) dyore/NM
TZC/ATS 84.29 0.185 8.771
TZCW,4/ATS 91.11 0.181 7.962
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25 FREWMFEIH

Kl 4(a). (b)) TZCW4/ATS AL FIAS [ JBOK A
R AR SEM M . T LU H, (AT 45 #4
Bifs 2 AL, EIRLIFHPR Zi by, KR kA
2124 20~35 nm Ao A AN /ANBORLEE SR I S, R R .
AR R AL TR R Bk, TR T BRI R
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Fig. 4 SEM images of TZCW, 4/ATS
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Fig. 5 XRD patterns of catalyst powders
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Fig. 6 NH;-TPD profiles of catalyst samples
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