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Abstract : Catalytic filter has many advantages for the industrial application owing to its bi-functional ability to treat nitrogen
oxides and particulate simultaneously. The technical feasibility of using the catalytic filter in the flue gas treatment process will be
more promoted if the high porous ceramic sheet filter is utilized. However, it is not easy to prepare the effective catalytic filter
using sheet filter as it has less room for catalyst support due to its thin layer. In this study, catalytic filter using a domestic ceramic
sheet filter element has been prepared and conducted the experimental evaluation for NO reduction performance. The current
sheet filter element shows the low catalytic activity less than 92% conversion for NO concentration 700 ppm at the face velocity
0.02ms". This unexpected low catalytic activity seems to be caused by the present of extraordinary large pores from the lack of
uniformity in the pore size distribution of the sheet filter. The large pore size of the sheet filter is reduced by composing the
smaller powder as its raw material, which presents improvement in NO conversion more than 96%. More improvement is
observed showing 98% NO conversion which is applicable to a commercial plant when the catalyst coating layer is expanded by
adding the large TiO, particles during the catalyst preparation. Both of above two methods is regarded as that the broad gates of
the larger pores in the coating layer are effectively filled with the proper catalyst. So these results encourage the utilization of
sheet filter as a good catalytic filter material with its potential merit of high permeability.
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Table 1. The composition of catalyst on the catalytic filter coated
with the coating solution of the different catalyst concen-

tration
Catalytic | Catalyst load V105 WOs BET area
filter (Wt%) (Wt%) | (Wt%) | (m*g")
SCFS10 4.0 6.25 9.05 0.45
SCFS15 6.7 6.25 9.05 0.83
SCFS20 9.0 6.25 9.05 1.04
SCFS30 6.1 6.25 9.05 0.71
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Figure 1. Optical surface images of SCFS10 (a & b) and SCFS20 (¢ & d) representing the filtration (a & c) and the support (b & d) layers,

respectively.
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Figure 2. Pressure drop across the catalytic filters coated with diffe-
rent catalyst concentration.
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Figure 3. The effect of catalyst concentration in the coating solution
on NO conversion over catalytic filters.
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Figure 4. The effect of catalyst concentration in the coating solution
on Nx slip concentration over catalytic filters.
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Table 2. The composition of catalyst coated on the sheet filter
modified by mixing of small particle as the raw material
of filter element during its fabrication

Catalytic Catalyst load | V,0s WO; BET area
filter (Wt%) Wt%) | Wt%) | @m’g")
CSF20 9.0 6.25 9.05 1.04
CSF20-180 11.26 6.25 9.05 1.26
CSF20-240 9.31 6.25 9.05 0.92
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Figure 6. NO conversion over catalytic filters prepared with diffe-
rent size of filter element.
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Table 3. The composition of catalytic filter prepared with different
mixing percent of 250 nm TiO, particle

Catalytic Catalyst load V1,05 WO; BET area
filter (Wt%) Wt%) | (wt%) | (m’g")
CSFTO00 9.0 6.25 9.05 1.04
CSFT25 83 6.25 9.05 0.95
CSFT50 7.9 6.25 9.05 0.87
CSFT75 7.5 6.25 9.05 0.73
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Figure 8. NO conversion over the catalytic filters prepared with
catalysts of various TiO, size composition.

160
140 -
E 120
2
5 100 -
=
E s
§ —e— CSFT00
g 004 o~ CSFT25
o —w— CSFT50
U;.g 40 - o
.4
20 A ¢} o o
0 : : : : : :

220 240 260 280 300 320 340 360

Temperature (°C)

Figure 9. N slip over the catalytic filters mentioned in Figure 6.
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