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Electrochemical Treatment of COD and T-N in Wastewater from
Flue Gas Desulfurization Process
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Abstract

This paper presents the results of the electrochemical treatment of chemical oxygen demand(COD) and total nitrogen(T-N)
compounds in the wastewater generated from flue gas desulfurization process by using a lab-scale electrolyzer. With the
increase in the applied current from 0.6 Ah/L to 1.2 Ah/L, the COD removal efficiency rapidly increases from 74.5% to 96%,
and the T-N removal efficiency slightly increases from 37.2% to 44.9%. Therefore, it is expected that an electrochemical
treatment technique will be able to decrease the amount of chemicals used for reducing the COD and T-N in wastewater of the
desulfurization process compared to the conventional chemical treatment technique.
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Table 1. Characteristics of FGD wastewater used in the study

Contents Unit Value
pH - 6.5
Suspended Solids mg/L 10,000
COD mg/L 154
Total Nitrogen mg/L 250
Cr mg/L 13,000
SO~ mg/L 5,386
Mg™ mg/L 3,606
Na' mg/L 2,827
Ca™" mg/L 1,313
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Fig. 1. Schematic diagram of the non-fouling electrolysis

process.
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Fig. 2. The variation of COD concentration with NaOCl/
COD mass ratio in chemicals NaOCl injection process.
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Fig. 3. The variation of COD concentration with the applied
current(cell current : 10A).
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Fig. 4. Comparison of COD concentration with NaOCl/COD
mass ratio between chemicals injection and electro-
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injection).
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Table 2. The variation of COD concentration according to
the mass of HOCl(or HOCI/COD and NaOCl/
COD mass ratios) calculated with the applied
current shown in Fig. 3

Theoretically Calculated

Applied
CODMn
Current  HOCI HOCI/COD  NaOCI/COD (ppm)
Ah/L) ST ST pp
( (g/L) mass Ratio [-] mass ratio [-]

0 0 0.000 0.000 154.0
0.2 0.196 1.273 1.806 109.6
0.4 0.392 2.545 3.612 100.9
0.6 0.588 3.818 5.418 38.3
0.8 0.784 5.091 7.224 22.6
1.0 0.980 6.364 9.030 12.2
1.2 1.176 7.636 10.836 5.2
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Fig. 5. The removal efficiencies of COD and T-N with the
applied current( ———T-N, —#— COD).
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