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Abstract: Against the backdrop of coal-fired flue gas treatment approaching "near—zero emissions, "

the deep
removal of low—concentration NO and the utilization of flue gas waste heat are of significant importance. To this end,
a reverse electrodialysis (RED) denitrification reactor was constructed, modifying the type of redox reaction typically
employed in conventional RED reactors to achieve the deep oxidative removal of NO. Experimental investigations
examined the variations in electrode solution pH during reactor operation and analyzed the impact of the feed salt
solution flow rate and electrode solution flow rate on the reactor’s denitrification performance. The results
demonstrate that the electrode solution pH exhibits self-stabilizing characteristics; regardless of the initial pH
value, it consistently converges toward a stable value of approximately 2, indicating that the reactor maintained
excellent operational stability throughout the experimental period. Furthermore, increasing both the feed salt

solution flow rate and the electrode solution flow rate was found to significantly reduce the time required for the

reactor to reach a steady state, while simultaneously enhancing its denitrification efficiency. This study provides an
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experimental foundation for the deep removal of low—concentration NO in flue gas tail streams, as well as for the

utilization of low—temperature waste heat.

Keywords: reverse electrodialysis; reactor; salinity gradient energy; electrochemistry; oxidation; flue gas; electrical

conductivity
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Fig.1 Schematic diagram of the RED denitrification reactor
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Table 1 Basic parameters of anion and cation exchange

membranes
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Table 2 Relevant parameters of the spacers
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Table 3 Basic parameters of working fluid
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Table 4 Variation Range of Experimental Conditions
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Fig.2 Experimental procedure and schematic diagram of the system
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