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A Study on the Improvement of Water Environment in Retention Pond
by Seawater Flocculation and Fenton Oxidation
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Abstract : This study was performed to figure out what would be effective to improve water environment in a
retention pond which was located in Incheon. Chemical coagulation, seawater flocculation and Fenton treatment
were carried out to improve water and sediment quality for the retention pond. Experimental results showed that pH
of 11 was optimum pH for seawater flocculation and the high removal rates in terms of SS and T-P can be
obtained by seawater flocculation. To eliminate the pollutants from the sediments we applied Fenton oxidation
process. We compared whether direct oxidizing the sediments would be more effective than oxidizing them after
elution. By Fenton oxidation only, the COD removal rate was 0.55 grams per one H,O, gram. Whereas the
removed COD grams per one H,O, gram were 0.69 by Fenton oxidation after elution. It showed that the oxidizing
after elution was about 25% more effective than the oxidizing without elution. Both treatments could improve the
water quality of a retention pond from a level 6(very bad) to a level 3(hormal) of Lake Water Quality Standard.
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Table 1 Analytical methods

[tems Methods and instruments
BODs Standard Methods”
TN Standard Methods"
TP Standard Methods"

POs,-P Standard Methods”
SS Standard Methods”

Turbidity Standard methods(DRLANGE, Nephla)
CODcr Closed Reflux, Colorimetric Method (HACH, DR-2700)
CODwi Standard Methods"

Chlorophyll-a Standard Methods"

Cd Inductively Coupled Plasma(Seiko, SPS 1200-A)
Cu Inductively Coupled Plasma(Seiko, SPS 1200-A)
Mn Inductively Coupled Plasma(Seiko, SPS 1200-A)
Zn Inductively Coupled Plasma(Seiko, SPS 1200-A)
cr Inductively Coupled Plasma(Seiko, SPS 1200-A)
Fe Atomic Absorption Spectrophotometer(Shimadzu)

Salinity American Standard Methods(Argentometric Method)

E. Coli American Standard Methods

Y Korean Standard Methods for the Examination of Water and Wastewater
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Table 2 Water quality for the A retention pond

Sampling points
[tems
No. 1 No. 2 No. 3 No. 4 No. 5
pH (=) 7.8 7.7 7.7 7.7 7.8
BODs (mg/L) 4.51 18.9 17.0 19.0 33.0
CODw (mg/L) 16.9 33.5 30.9 30.7 34.7
SS (mg/L) 16.25 27.67 14.0 14.0 114.6
T-N (mg/L) 4.99 12.33 7.21 5.96 7.34
T-P (mg/L) 0.66 1.31 1.05 1.0 0.86
Cd (mg/L) N.D.” N.D. N.D. N.D. N.D.
Cu (mg/L) 0.007 0.020 0.045 0.047 0.132
Mn (mg/L) 0.405 0.168 0.159 0.153 0.168
Zn (mg/L) N.D. 0.054 0.210 0.202 1.352
Fe (mg/L) N.D. N.D. 0.024 N.D. N.D.
Cr® (mg/L) N.D. N.D. N.D. N.D. N.D.
Salinity (%) 17.83 5.29 4.82 4.86 2.84
E. coli (colony/100mL) N.D. 2200 3000 3500 5000
Y N.D. : Not detectable
Table 3 Sediment quality for the A retention pond
Sampling points
Items
No. 1 No. 2 No. 3
pH (=) 7.8 7.7 7.7
CN (ppm) 0.01 0.118 0.006
Cu (ppm) 0.011 0.007 0.029
Cr’" (ppm) N.D.” N.D. N.D.
Hg (ppm) 0.021 0.035 0.013
Ignition loss (%) 76.8 82.9 81.0
Organics (%) 23.7 19.7 28.3
Oil (%) 1.8 6.0 5.33
Water (%) 69.6 78.7 73.5
T-N (ppm) 10.53 252.7 276.6
T-P (ppm) 1.51 0.47 1.39

Y N.D. : Not detectable
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