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Abstract

In this study, an experiment was performed by adding Sb during NH3-selective catalytic reduction (NH3-SCR) while varying
calcination temperatures from 400 to 700 °C to improve the low temperature denitrification efficiency of VWTi catalyst. As
a result, VWSbTi(500) and VWSbTi(600) catalysts corresponding to Sb calcination temperatures of 500~600 °C showed the
best denitrification performance at low temperatures below 300 °C. BET, XRD, Raman, XPS, H,-TPR, and NH;-TPD analyses
were performed In order to confirm physicochemical properties according to the calcination temperature. In the case of
VWSDbTi(500) and VWSbTi(600), an acid site increased with the generation of W=0O species, and superb activity at low tem-
peratures was exhibited due to the excellent redox characteristics and increase in electron density of tungsten. Furthermore,
in the case of VWSbTi(700), as the crystalline V,0s structure was formed, the denitrification efficiency decreased. Thus the
optimum calcination temperature during Sb addition process was confirmed.
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Figure 1. Flow diagram for the VWSbTi catalyst production.
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Figure 2. The schematic diagram of experimental equipments.
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Figure 3. The effect of antimony calcined temperature over VWTi and
VWSDbTi(x00) catalysts on NH;-SCR reaction (NOx: 800 ppm,
NH3/NOx: 1.0, Oy: 3 vol.%, H,O: 6 vol.%, S.V: 180,000 h™).
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Table 1. BET Surface Area of VWTi and VWSbTi(x00) Catalyst
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VWTi 62.446 0.3414 16.06
VWSbTi(400) 62.749 0.4208 10.7
VWSbTi(500) 63.033 0.3675 10.7
VWSbTi(600) 63.964 0.3525 10.7
VWSbTi(700) 47.213 03113 213
% anatase TiO, — VWTi
—— VWSbTi(400)
—— VWSbTi(500)
. —— VWSbTi(600)
—— VWSbTi(700)
-~ J tx’( Lo Xk K
]
<
|
E e A
L A A n
| U
10 ZIO 3'0 4'0 5'0 6'0 7'0 8'0 90

2 Theta

Figure 4. XRD spectra of VWTi and VWSDTi(x00) catalyst.
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Table 1. BET Surface Area of VWTi and VWSbTi(x00) Catalyst

Catalyst V¥ Viea(%)
VWTi 45.83
VWSbTi(400) 46.82
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VWSbTi(700) 44.33
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Table 3. Ratio of the NH;-TPD Peak Areas of VWTi and VWSbTi(x00)
Catalyst

Catalyst Ratio of the peak areas
VWTi 1
VWSbTi(400) 1.26
VWSbTi(500) 1.49
VWSbTi(600) 1.50
VWSbTi(700) 1.03
NH; + 2W*=0 — W*-OH + W**-ONH, ®)
W¥-ONH, + NO — N, + H,0 + W*=0 3)
W¥-OH + 1/20, — W*=0 + H,0 “)
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