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Abstract The selective catalytic reduction SCR of NO_ using MnO_ and CeO, supported on viscose-based
active carbon fibers ACF at 120 C ~270 C relatively lower than the temperature when using V,0,/TiO,-ana-
tase catalyst was studied. As a result CeO,/ACF shows a better catalysis than MNO,/ACF which is not affect-
ed by the reaction temperature. NO conversion of 85% is reached with the 10% -CeO,/ACF catalyst at the whole
temperature window. Furthermore a series of MnO,-CeO,/ACF composite catalysts were studied. The results
show that the loading method of catalyst affects its activity .
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Table 1 Properties of examined support V-ACF
Saturation Saturati.0n Kinding
Type BEZT 1 adsorption adS(?rpt.lon point . 1 .
A/m* g=  of benzene of iodine Figure 1 Scheme of experiment apparatus
w/ % w/107° Ve 1 gas resources 2 mass flue meter 3 mixer
STE-1300 1200 46 1100 >500 4 pre-heater 5 heater 6 catalytic reactor
7 flue gas analysis
1.2 1 2
NO 850 x10*% 2.1 CeO, NO 2
NH;, 950 %10 % 0, 3.0% N, ACF 10% CeO,/ACF

Figure 2 SEM microphotographs of different catalysts left ACF right 10% CeO,/ACF

2
3 120 °C ~270 € ACF
10% CeO,/ACF  NO 3 ACF
NO
210 C 23%  10%
Ce0,/ACF
85%
ACF ACF
NO ACF
NO NO

ACF
CeO,/ACF
CeO,
CeO,
2.2 CeO, NO 4
1% 7% 10% 12%  CeO,/ACF
120 € ~240 C NO 4

NO CeO,



1 Ce0,/ACF SCR

127
10% MnO, SCR
85% NO > Yoshikawa  °
4 Singoredjo °  MnO, SCR
1% NO 10% 21% MnO,
7%  NO 26% NO CeO,
41% 12% NO 47 %
63% 1% 7%
10% NO 10% 0 O g
CeO,/ACF SCR < 807
570 -
§ 60
CeO, 5 50+
CeO, S 4+
@] L} -
CeO, Z0r S~
20— : : ' ' '
120 150 180 210 240 270
Ceoz 12% Temperature  ¢/°C
5 NO
NH, Figure 5 Effect of metal kind on ACF for De-NO, reaction
90 A s o . m MnO, /ACF o CeO/ACF
o« 3
80
L 0r
=
. 60 r 10% CeO,/ACF  MnO,/ACF 120 €
50 F
2ol ~270 C NO 5
St Ce0,/ACF  NO
2 o N 85% MnO,/ACF  NO
r T
o N 34% 26%
120 150 180 210 240 270 2%6% 36% 54% 86% 270 C
Temperature  ¢/°C
5 CeO,/ACF  NO
3 120C ~270;COACF 10% CeO,/ACF MnO_/ACE  NO CeO,/ACFE
Figure 3 Effect of CeO, on De-NO, reaction S MnO,/ACF Yoshikawa
©10% CeO,/ACF (] ACF MnO,/ACF NO
NO, Mn, O, NO, NH,
el i . NO 7 MnO. -CeO,
s CeO, NO NO,
EVORS
S 60 - \ SCR NO
= A//—‘
§ 0F e 2.4 MnO, -CeO, NO
£ 40 - g
Z 20 k- J MnOx—CeO
10 £ v ?\W\J/l ' ’
120 150 180 210 240
Temperature  #/°C MnO,-CeO,/ACF
1.1
4 CeO, NO
Figure 4 Effect of CeO, loading on De-NO, reaction 10% MnO, CeO,
010% Al2% %1% [01% 1:1 10%  MnO,_ /ACF CeO,/ACF

NO
2.3 MnO/ACF CeO,/ACF NO

6 MnO,-CeO,/ACF



128 35

MnO, f -CeO,/ACF CeO,/ACF 10%

100 CeO,/ACF
LU G >MnO, f -CeO,/ACF > MnO,-CeO, f /ACF=
80 F MnO,_/ACF =~ MnO,-CeO,/ACF
jal_——

% zg : MnO, -CeO, f /ACF
2 50" g i
0k ,“><, ) , , CeO, MnO,
120 150 180 210 240
Temperature  #/°C 3
ACF CeO,
6 MnO,-CeO, NO
Figure 6 Effect of loading methods of MnO,-CeO, on 120C ~240 T 10% NO
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