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ABSTRACT: In this study, we investigate wet absorption process and the performance and regeneration of Fe( 1l )EDTA®
absorbents, electrodeposition of the reducing agent for recovery of metal powder and re-absorption performance using
regenerated absorbed for the simultaneous removal of nitrogen oxides (NO) and sulfur oxides (SO.) emitted from flue
gas. As a result of a simultaneous absorption experiment of NO and SO, under the presence of oxygen, the antagonistic
effects of SO, and O, in the absorption solution resulted in the regeneration of Fe(I)EDTA™ and Fe(INEDTA-NO* to
Fe(11)EDTA?, inducing the maintained neutral pH and maintained NO, absorption, thereby greatly improving the
simultaneous absorption performance of NO and SO,. In addition, after regenerating the Fe( I1)EDTA® absorbent with
Zn metal powder as a reducing agent, electrodeposition was performed to recover the remaining reducing agent. During
the electrodeposition process, the high Zn recovery efficiency (approximately 57.50%) was observed at an applied voltage

of 4 V, and the total absorption amount of NO was also significantly improved.
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Fig. 1. Schematic diagram and image of experiment process for NO, SO, absorption and re-absorption.
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model flue gas (NO = 350 ppm, SO, = 350 ppm, O, = 5 %, CO, = 12 %) in 10 mM Fe( I1)EDTA”.
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Fig. 4. (a) Concentration of Fe( 11 )EDTA-NO” using Zn metal and (b) Fe(I)EDTA™ concentration after regeneration using

Zn metal powder.
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Fig. 5. (a) Fe (b) Zn recovery efficiency in absorption solution at electrodeposition with different voltage for 24 hr.

Table 1. Standard reduction potential of Fe(Ill), Zn(II)

Table 2. Formation constant for EDTA binding of Fe(Ill), Zn(1I)

Reaction Standard Potential (V) lon species log K
FP*T 43¢ —Fe -0.036 FA 25.1
Zn* +2e—n -0.76 Zn** 16.5
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