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Efficiency of catalyst-coated ceramic filter with acid treatment
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Abstract Ceramic filter was prepared using cordierite powder and it was coated with V,0; catalyst by vacuum
impregnation method. The filter had the apparent porosity of 58 %, the compressive strength of 10 MPa and the pressure
drop of 1200 Pa at the face velocity of 5cm/sec and 400°C. NO, removal efficiency of only V,0O; coated on cordierite
filter showed the removal efficiency of 80 %, and it was improved up to 90 % by increasing specific surface area of filter
elements from the acid treatment. The high surface area is due to the removal of Mg and Al ions from the silicate
structure and subsequent generation of free amorphous silicate on the surface of the cordierite.
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Table 1
Properties of ceramic filter
Material Porosity (%) Strength (MPa) Pore size (um) Pressure drop (Pa)
Cordierite 58 10 Support: 40~50 pm <1300
Filtration layer: <1 pum (face velocity: 5 cm/sec, 400°C)
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Fig. 1. SEM images of acid treated filter with different treatment
time; (a) 15 min, (b} 30 min, (¢} 45 min.
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Table 3
Compositions of cordierite filtr non-treated and acid treated (45
minutes) (umt: wt%s)
Compound on-treated Acid treated
AlLLO, 33.56 27.26
MgO 0.65 8.29
S10, 7.99 55.99
thers 7.8 8.46
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Fig. 2. NO, removal efficiency of V,O, impregnated cordierite
filter after acid treatment.
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Fig. 3. FI-IR spectra of V,0/cordierite after ammonia adsorp-
tion; (a) before acid treatment, (b) after acid treatment.

100

P F .
. ..
/ A
~
s e
&5 X
= l/ rF ~
80 % , 5 .
,"/ ,'I- ) \\
e - . o
¢ ) n &
- -, &

¢ \
60 - =

—=—V,0, 3wt% Sol.
" —a--V,0, 5wt% Sol.
- -4 V,0, 10 wt% Sol.
10F TIO, 1wt%

0 i I : i 1 i L | A ] i } i H L i
300 320 340 360 380 400 420 440 460

Temp (°C)

NOx Removal Efficiency (%)

hLY
A\
hA)

Fig. 4. NO, removal efficiency with variation of V,O; concen-
tration and temperature.
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