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The Effect of MnO, Addition on the V20s5/TiO; Catalytic Filters
for NO Reduction
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ISamwon Tech co.,LTD, Gimhae 586-1, Korea
2 Gyeongsang National University, Jomju, 660-701, Korea

ABSTRACT: Nitrogen oxides (NO, NO, and N,0) have been controlled effectively by the SCR catalysts coated on monolith or
honeycomb in commercial sites with ammonia as reductant at high temperature range 300~400 ‘C. However, the catalytic filter has
much merit on the point of controlling the particles and nitrogen oxides simultaneously. It will be more advanced-system if the
catalytic working temperature is reduced to the normal filtration temperature of under 200 °C. This study has focus on the development
of the catalytic filter working at the low temperature. So the additive effect of the components such as Pt and Mn (which are known the
catalytic component of V,0s/TiO, was investigated. The V,0s-WOj3 catalytic filter exhibited high activity and selectivity at 250~32
0°C showing more than 95% NO conversion for the treatment of 600 ppm NO at face velocity 2 cm/s. The Pt-V,0s-WOj3 catalytic
filter shifted the optimum working temperature towards the lower temperature (170~200°C). And NO conversion was 100% and
higher than that of V,0s-WOjs catalyst at 250~320C. The MnOx-V,0s-WOj3 catalytic filter showed the wide temperature range of
220~330C for more than 95% NO conversion. This is a remarkable advantage when considered the MnOx catalytic filter presents the
maximum activity at 150~250C and V,0s-WOj catalytic filter shows the maximum activity at 250~320C.
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Fig. 1 SEM image
Schumalith 10-20.

Table 1. Properties of

of surface of DIA-

DIA-Schumalith  10-20

hot gas filter media

DIA-Schumalith

10-20
Mean pore size

10 m
(membrane)
Porosity 37 %
Material density 1.9 g/cm3
Specific permeability 70x10-13m2
Pressure drop
at v=250 m/h 20 mbar
Bending strength (O-ring) >25MPa
Bursting pressure >50bar
Temp.)erature resistance 1000C
(maximum)
Thermal coefficient of
espansion (2571000C) D0x10°6
Thermal conductivity (2007C) 2.5W/mK
Dimensions 60x40 mm

Standard length

1000/1500 mm
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Table 2. Characteristics of different TiO»
solution in SiC filter
Loading BET Average
TiO2/SF Surface Pore
(Wt%) (m?/g) Diameter (nm)
TiO2/SF
(Grand
2.2 . 18.52
Chemical & 087 85
Material Co.)
TiO2/SF
(Degussa, 1.8 0.97 33.30
P25)
SF : SiC Filter, BET condition : degas

temperature : 200C

Fig. 2. SEM images of titania particles supported
on SiC. (a) is coating of TiO2 of Grand
Chemical & Material Co. at 10000x, (b) is
coating of TiO. of Grand Chemical &
Material Co. at 50000x, (c) is coationg of
P25 TiO, of Degussa at 10000x, (d) is
coationg of P25 TiO2 of Degussa at
50000x.

Table 3. The weight percent of species on the
catalytic filter prepared by the wetness
co—-impregnation

Catalyst TiO; WO3 V205 MnOg; Pt

V/T 177 - 0.54 - -
W/T 1.83 2.19 - - -
VW/T 1.80 2.11 0.55 - -

IMnVW/T  1.76 2.11 0.53 2.20° -
2MnVW/T  1.80 2.02 0.54 4.24° -
3MnVW/T 175 1.92 0.48 6.39" -
AMnVW/T  1.80 2.16 0.54 8.56" -
5MnVW/T  1.80 2.11 0.55 10.63 -
Pt-VW/T 1.80 2.17 0.54 - 5.02
Mn/T 1.74 - - 0.747 -
MnV/t 1.70 - 0.53 0.771 -
MnW/T 1.76 1.93 - 0.705 -

“Weight percent based on the mass of V205
(based on SiC filter)
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Fig. 3. NO Conversion with addition of Pt on
VW/TiIO2 catalytic filter.
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Fig. 10. N Selectivity of MnO2-V20s-WOQOs/TiO2/
SiC catalytic filters containing different
MnOx load.
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