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Treatment of Contaminated Groundwater Containing Petroleum and
Suspended Solids Using DAF and Mixed Coagulation Processes
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Lee, Chaeyoung * Jang, Yeongsu

ABSTRACT : Contamination of soil and groundwater by the compounds of hydrocarbon petroleum has been widely accepted as the
main cause that harms the environments and health. To remove those pollutants, absorbing clothes, activated carbons, or oil-water
separation devices with the gravity method are employed for treatment. However, those materials and devices cannot remove the
emulsion pollutants despite of their efficiency for removing free products. Therefore, we investigated the problems which occur during
the groundwater treatment for the highly concentrated suspended solid particles, which can be resulted from excavation, and to propose
methods to remove TPH(Total Petroleum Hydrocarbon). After coagulation experiment with high molecular polymers, the concentration
of SS(Suspended Solids) and COD(Chemical Oxygen Demand) turned to satisfy the groundwater quality criteria within 5 minutes
while the concentration of TPH failed to meet the water quality standard of effluent. Consequently, the water quality criteria for
effluent could not be met by single DAF(Dissolved Air Flotation) process. However all water quality criteria could be satisfied after
20 minutes when coagulation reactions are carried out simultaneously in the DAF reactor.

Keywords : Groundwater contamination, Petroleum hydrocarbon, Suspended solids, Dissolved air flotation, Coagulation
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Parameter i Concent*ration i
S1 S2 DL
pH 6.5 6.9 -
ORP(mV) -246.9 -333.7 -
Alkalinity 152 154 -
TSS 780.3 680.0 -
VSS 106.7 95.6 -
COD 175.3 180.5 -
TPH 16.1 18.9 -
TN 2.60 2.10 -
NH;-N 0.8 0.6 0.01
1.1.1-TCE N.D. N.D. 0.001
PCE N.D. N.D. 0.001
TCE N.D. N.D. 0.001
Benzene N.D. N.D. 0.001
Toluene N.D. N.D. 0.001
Ethylbenzene N.D. N.D. 0.001
Xylene N.D. N.D. 0.001
Fe 7.9 8.3 0.05

*mg/L except for pH & ORP
DL: Detection Limit
N.D.: Not Detected
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