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Abstract— The removal characteristics of SO, and NO, contained in simulated flue gas according to process conditions
were investigated by Activated Carbon Fibers. For SO, removal, PAN-ACF exhibited superior activity to pitch-ACF. The
catalytic activity increased by H,O concentration(below 20 vol%) and at the lower temperature near 20 °C. For NO removal,
pitch-ACF exhibited superior activity to PAN-ACF. The ACF exhibited four times higher activity for NO reduction with
NH, than without NH, at NHy/NO feed ratio(=1) to the reactor and high O, concentration(below 15 vol%). However, nitric

oxide reduction also strongly inhibited by humidity and at the higher reaction temperature.
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Table 1. Properties of PAN- and pitch-based activated carbon fibers

used
Elemental analysis Surface area Pore volume

c H N o) m’/g em’/g

PAN-1 82.7 1.6 3.3 12.4 453 0.32
2 833 1.4 1.2 14.1 614 0.36

3 838 13 1.4 13.5 805 0.41
Pitch-1 90.6 0.9 0.6 7.9 1135 0.57
2 91.8 0.8 04 7.0 1432 0.71

3 924 0.6 0.3 6.7 1760 0.84

Table 2. Experimental conditions for SO,/NO removal

SO, removal :
SO, concentration 1,000 ppm
H,O concentration 0-30 vol%
O, concentration 0-15vol%
Reaction temperature 20-150 °C
NO removal :
NO concentration 400 ppm
NH; concentration 400 ppm
NO/NH, ratio 05, 1,2
H,O concentration 0-30 vol%
O, concentration 0-15 vol%
Reaction temperature 20-150 °C
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Fig. 1. A schematic diagram of experimental apparatus for SO,/NO

removal.

1. Mass flow controller 6. PID controller
2. Preheater 7. NH; trap

3. Furnace 8. Gas sampler

4. Steam generator
5. Peristaltic pump

9. Gas analyzer
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Fig. 2. Breakthrough profiles of SO, and NO over ACF(Pitch-1).
S0, :1,000 ppm, NO : 400 ppm, O,: 5 vol%, reaction temp.=20 °C
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Fig. 3. Breakthrough profiles of SO, over PAN and Pitch-based ACFs.
S0, :1,000 ppm, O,: 5 vol%, H,0 : 5 vol%, reaction temp.=20 °C
1. PAN-1, 2. PAN-2, 3. PAN-3, 4. Pitch-1, 5. Pitch-2
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Fig. 4. Breakthrough profiles of NO over PAN and Pitch-based ACFs.
NO : 400 ppm, NH, : 400 ppm(mole ratio : 1/1)
0,5 vol%, reaction temp.=20 °C
1. PAN-1, 2. PAN-2, 3. Pitch-1, 4. Pitch-2, 3-1, 4-1(Pitch-1, 2
without NH;, respectively)
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Fig. 5. Breakthrough profiles of SO, with respect to reaction temper-
atures.
S0, : 1,000 ppm, O,:5 vol%, H,0:10vol%
1:20°C, 2:60°C, 3:90°C, 4:120°C
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Fig. 6. Effect of H,O concentration on SO, removal.
50, :1,000 ppm, O, : 5 vol%, reaction temp.=90 °C
1. H;0:5vol%, 2. H,0:10vol%, 3. H,0: 20 vol%
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Fig. 7. NO conversions according to reaction temperatures.
NO : 400 ppm, NH; : 400 ppm(mole ratio : 1/1), O,:5 vol%

100 T [ T [ T ] T ] T II
80 =
g | 4
5 eof -
|4
[ - J
>
c
§ 4o .
(@]
o | _
20 —
o I 1 i H 1 i ' I 1 1 "

0 5 10 15 20 25 30
Ciino (vol %)

Fig. 8. Effect of H,O contents on NO removal.
NO : 400 ppm, NH; : 400 ppm(mole ratio : 1/1)
0, :5vol%, reaction temp.=90 °C



AR Rl 2% 80,2t NO AAEA 145

100 ———————————1—

80

[o23
o

NO conversion (%)
H
o

N
o

0 1 1 AL | 1 1 1 I 1
0.0 .5 1.0 1.5 20 25
NH,/NO mole ratio

Fig. 9. Effect of NH,/NO feed mole ratio on NO removal.
NO : 400 ppm, NH,: 400 ppm, O, : 5 vol%, reaction temp.=20 °C
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Fig. 10. Effect of O, concentration on NO removal.
NO :400 ppm, NH; : 400 ppm(mole ratio : 1/1), reaction temp.=
20°C
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