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Simultaneous Reduction of NO/SO; Gas Using Fe(I)EDTA
Solution at Low Temperature Conditions and Analysis of
Solution Regeneration Characteristics by Zn
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Abstract: In a combustion process using fossil fuels, harmful substances such as sulfur oxide(SOx) and
nitrogen oxide(NOx) are emitted in a gas form. Among the harmful substances, about 95% of nitrogen
oxides(NOx) exist in the NO form, and most of sulfur oxides(SOx) are composed of sulfur dioxide and
sulfur trioxide. Sulfur oxide(SOx) in gas is reduced in various ways due to its high solubility, but
nitrogen oxide(NOx) has low solubility and thus requires a separate treatment method. In this study, the
simultaneous reduction characteristics of nitrogen oxide(NOx) and sulfur oxide(SOx) in exhaust gas
were analyzed using Fe(I)EDTA solution to simultaneously reduce NO/SO> gas under low temperature
conditions, and regenerative characteristics of the solution were analyzed using zinc(Zn) as a catalyst.
In the simultaneous reduction experiment, the initial adsorption process according to the change in pH
was analyzed, and the performance was analyzed in consideration of the NO adsorption amount. The
regeneration experiment of the solution analyzed the adsorption performance according to the change
in the molar concentration of zinc(Zn). It was sought to derive the optimal operating conditions for
reducing sulfur oxide(SOx) and nitrogen oxide(NOx) simultaneously by analyzing the change in the
molar concentration of pH and zinc(Zn) under low temperature conditions.
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[Fig. 1] Schematic Diagram of Adsorption and Regeneration Experiment Device for Simultaneous
Reduction of NO/SO, Gas
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[Table 2] Nitric Oxide (NO) Adsorption Experiment Results according to pH Change of Adsorption and
Solution (a) Adsorption Efficiency(%), (b) Adsorption Time(min)
FAA 17 23} 33 47} 53}
pH
pH3 92.41 9231 90.35 89.29 -
pHS 96.66 96.00 90.33 85.28 -
pH7 93.36 92.33 86.05 82.21
pHY 95.67 95.02 94.00 92.41 90.73
(a) adsorption efficiency(%)
FHAT 12+ 2} 33} 4=} 5%}
pH
pH3 16.31 11.75 7.77 5.80 -
pHS 87.05 39.23 5.52 2.88 -
pH7 90.30 33.15 10.42 517 -
pHY 91.78 33.78 19.77 9.78 5.53
(b) adsorption time(min)
Astd2N0) & A A AYEES HUAE pH 59 23 FHRolgiow 3
=& olF=2= pH 9 &do] FHd Fgk Aew IJHAG. F F2 A2 pH 3
Gdo] 41Eo 2 HAa F2F ARES YERAAL ol & A2 pH 9= 160w E<t
80% ©]de F& EE&S FASUT pH 9 &Ml = F2 S8 Hago] vof F&
golo] 5371 NO 7h5g FRY & A
[ 3] 2 2 A4 g pH W] w2 dsAaN0) S2F 28 AvhE e
[Table 3] Nitric Oxide (NO) Adsorption Experiment Results according to pH Change of Adsorption and
Solution (Adsorption Amount)
pH3 pH5 pH7 pH9
T SAF
OHO Ho T2 o), %) 30.11 82.53 79.20 100
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