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Enhancement of biodegradability of the Refractory Organic Substances in
Aqueous Solution with Discharged Water Generating (DWG) System
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Abstract

Innovated technique to oxidize pollutants has been developed. The technique for this study uses plasma
discharge in 2-phase (AirWater) and is called Discharged Water Generating (DWG) system. It produces
electric arc which generates not only the physical decomposing power against the pollutants but also
oxidants to sterilize pollutants depending on the inlet gas species. These physical and chemical products
play an important role in COD decrease and biodegradability enhancement. The enhancement of
biodegradability for the refractory organic substances in aqueous solution was estimated in this study.
Argon discharge reduced NBDCOD of EDTA from 58.7mg/L to 38.8mg/L, but oxygen discharge and
ozonation reduced it to 37.74mg/L and 38.73mg/L respectively. Furthermore, Argon discharge changed
1181mg/L of NBDCOD of dye effluent into 606mg/L but oxygen discharge and ozonation changed it into
888mg/L and 790mg/L respectively.
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Fig. 6. The biodegradability of Dye wastewater By each AOP.
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Fig. 7. NDBCOD of Dye wastewater By each AOP.
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Table 2. The COD, BOD5, biodegradability and NBDCOD results of Dye wastewater

initial Ar discharge O, discharge O, treatment
COD(mg/1) 1241.00 1126.00 1168.00 1010.00
BODS5(mg/1) 60.00 520.00 280.00 220.00
DOC(mg/1) 246.80 234.10 160.90 182.70
Uvess 1.69 1.51 054 067
BOD/COD 0.05 0.46 024 0.22
BOD/DOC 0.24 222 1.74 1.20
NBDCOD 1181.00 606.00 888.00 790.00
COD MAHE 0.00% 927% 5.88% 1861%
DOC MAHE 0.00% 5.15% 34.81% 25.97%
Estimated total CODM|HE 4.83% 51.17% 2844% 36.34%
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Table 3. The COD, BODS5, biodegradability and NBDCOD results of EDTA solution

ratio

initial Ar discharge O, discharge O4 treatment
COD(mg/1) 64.10 59.80 53.94 5433
BOD:(mg/1) 54 21 162 156
DOC(mg/1) 22,95 2167 20.82 19.65
V254 0.024858 0.03964 0.054223 0.14878
BOD/COD 0.08 0.35 0.30 0.29
BOD/DOC 024 0.97 0.78 0.79
NBDCOD 58.70 38.80 37.74 3873
CoD MHE 0.00% 6.71% 15.85% 15.24%
DOC MAHS 0.00% 558% 9.28% 14.38%
Estimated total CODM|IHE 842% 39.47% 41.13% 39.58%
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