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Simultaneous Removal of SO,/NO using liquid Homogeneous Catalyst
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ABSTRACT : It was investigated to develop the technology for simultaneous removal of SO»/NO in flue gas using liquid homogeneous
catalyst. Test was carried out using a bench scale and a pilot scale experiment. The investigation led to the following results: 1) Removal
efficiency of SO, gas showed good results regardless of operating condition. Removal efficiency of NO gas, however, proportionally increased
with higher packing height, lower concentration and larger injection rate of catalyst 2) The optimum design parameters for simultaneous
removal of SO/NO gas using Fe(I)-EDTA catalyst were as follow: HTU(height of transfer unit)=0.5 m, liquid gas ratio =20 L/m’, NTU
(number of transfer unit)=3 stages, cross dimension of scrubber=0.025 n 3) The removal efficiencies of SO, and NO were 95% and 81%,
repletely. 4) The high HTU is advantageous on removal of the NO, but the excessive HTU diminishes operating efficiency. Consequently,
it is important to decide the HTU of optimum.
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Fig. 1. Reaction mechanism of simultaneous removal of SO/
NO by ferrous chelating agent.
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Fig. 4. Effect of packing height on the SO/NO simultaneous

removal using Fe(I-EDTA: Fe(ID-EDTA 0.03 M, ascor-

bic acid 0.024 M, adipic acid 0.024 M, sodium sulfite

0.09 M, SO; 850 ppm, NO 130 ppm, O, 4%, pH 8, 35C.
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Fig. 5. Effect of gas flow rate on the SO, removal using
Fe(I)-EDTA: Fe(II)-EDTA 0.03 M, ascorbic acid 0.024
M, adipic acid 0.024 M, sodium sulfite 0.09 M, SO,
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Fig. 6. Effect of gas flow rate on the NO removal using
Fe(I)-EDTA: Fe(II)-EDTA 0.03 M, ascorbic acid 0.024
M, adipic acid 0.024 M, sodium sulfite 0.09 M, NO
10 mL/min, O, 4%, pH 8, 357C.

3.1.3. EUiREe| A

Zo] fFo] WE SO, NO9 AAZLL Ayt =
AZ9 Fol= 45 mmolger SO, NOS A AsE7 s
A4Zd|E 0.5 L/min, 0.8 L/min, 1.5 L/'ming #Fo= B

Alstath SO, BEE 850 ppm, NO9 EEE 130 ppmo)
Rem old {4 FFAFFL 0.02 misoldeh XA Ao
A SO:9] FE 98% o1 3] B2 AAREES BV f &l
NOY AAETE ZAEIH o A4 TE Fig 7% 2o

NO Removal Eff.(%)
<
3
)

20 1 —e— 0.5 Limin
104 v 0.8 Limin
—8— 1.5 Limin

0 50 100 150 200 250 300 350 400

Time(min)

Fig. 7. Effect of catalyst flow rate on the NO removal using
Fe(I)-EDTA: Fe(lI)-EDTA 0.03 M, ascorbic acid 0.024
M, adipic acid 0.024 M, sodium sulfite 0.09 M, SO,
850 ppm, NO 130 ppm, O 4%, pH 8, 35T.
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Fig. 9. Effect of liquid gas ratio on the SO,/NO simultaneous
removal using Fe(II)-EDTA(1): Fe(II)-EDTA 0.03 M,
ascorbic acid 0.024 M, adipic acid 0.024 M, sodium
sulfite 0.09 M, SO: 1867 ppm, NO 350 ppm, formic
acid 0.167 M, O; 4%, pH 8, 35TC.
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Fig. 10. Effect of liquid gas ratio on the SOyYNO simul-
taneous removal using Fe(II)-EDTA(2): Fe(I)-EDTA
0.03 M, ascorbic acid 0.024 M, adipic acid 0.024
M, sodium sulfite 0.09 M, SO, 1867 ppm, NO 350
ppm, formic acid 0.167 M, O, 4%, pH 8, 35T.
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