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Abstract; The environmental estrogen contamination is one of the important factors causing human reproductive
dysfunction, dysplasia, cardiovascular disease and cancer. Activities of environmental estrogen are closely related to
sex ratio and reproduction of wild animals. To monitor the discharges of environmental estrogens from wastewater
treatment, we tested variations in estrogenic activity during treatment in four municipal wastewater treatment plants

(WWTPs) and one reclaimed water plant in Dalian, Shenyang, Harbin and Tianjin by using a human estrogen re-
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ceptor recombinant yeast assay. In addition, we evaluated the capabilities of secondary treatment for environmental
estrogen removal in WWTPs and the reclaimed water plant as well as the capabilities of tertiary treatment in re-
claimed water plant. The estrogen equivalent (EEQ) of the effluents from four WWTPs employing activated sludge
and UV disinfection ranged from 0.5 to 1.5 ng-L™'. After tertiary treatment process in the reclaimed water plant,
estrogen activity of the effluent was below the method detection limit (0.02 ng+L™"). The analysis results of the
fractional components showed that the estrogenic activities of water samples were mainly caused by strong polar
and weak polar components, and the estrogenic activities in the strong polar component increased after UV disin-
fection. The removal of environmental estrogen in the primary and activated sludge treatment processes of four
WWTPs were in the range of 46% ~81% , with removal ranging from 52% to 22% by UV disinfection process.
The reductions in environmental estrogen by coagulation, microfiltration and reverse osmosis were 63%, 16% and
98% in the reclaimed water plant. The results of the present study suggested that the discharging effluents from ac-
tivated sludge treatment would result in pollution of environmental estrogens to some extent, whereas tertiary treat-
ment is effective to improve the removal of these pollutants.

Keywords: environmental estrogen; recombinant yeast; UV disinfection; secondary treatment; tertiary treatment
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Fig. 1 Main flow chart of municipal wastewater treatment plants (A, B, C, D) and reclaimed water plant (E) and sampling

Note:
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Waters , 3¢ )17 & 4 , # BRBRAME 43 USCHE S 41 53 1
SRS, WA BEDE, H] 10 mL —4(H
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CIG#EERTFE 2 h, FEER{Y (Tecan infinite 200,
Switzerland)ill '& OD,,, , /5 325 150 pL RS K,
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SBR stands for sequencing batch reactor activated sludge process; A2O stands for anaerobic-anoxic-oxic process.
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Fig. 2 The dose-response curve for estrogenic activities of

effluents in 4 municipal wastewater treatment plants
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Fig. 3  Estrogenic activities of total extracts and fractional
components in the influents and processing effluents
of 4 municipal wastewater treatment plants
Note: ND stands for not detectable, below limit of detection * (P<0.05)
and * * (P<0.01) represent significant difference with effluent from prior
treatment process; Al, A2 and A3 indicated raw influent, secondary
sedimentation tank effluent and UV disinfection effluent in plant A; Bl,
B2 and B3 indicated raw influent, SBR effluent and UV disinfection
effluent in plant B; C1, C2 and C3 indicated raw influent, secondary
sedimentation tank effluent and UV disinfection effluent in plant C;
DI, D2, D3 and D4 indicated raw influent, secondary sedimentation tank

effluent, coagulation effluent and UV disinfection effluent in plant D.
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Fig. 4 Estrogenic activities of total extracts and fractionated
components in the influent and all process
effluent of reclaimed water plant in Tianjin
Note: ND stands for not detectable, below limit of detection;
* P-value<0.05, * * P-value <0.01, represent significant difference with
effluent from prior treatment process; estrogenic activities of effluents

from reverse osmosis and ozone oxidation were not detectable.
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