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Performance of Physical and Chemical Treatment Processes to Remove

Endocrine Disruptors in Sewage Effluent

e H. gR R
Atsushi KITANAKA* . Yutaka SUZUKI**

ABSTRACT; Several physical and chemical treatment processes for endocrine disruptors removal from sewage
effluent were studied with laboratory and pilot scale experiments. The treatment processes investigated were chlorination ,
coagulation-filtration, ozonation and granular activated carbon adsorption. Nonylphenol (NP) and human-origin estrogen
were chosen as target compounds. Ozonation was found to be the most effective in removing endocrine disruptors
compared to the other methods, although reduction of total organic carbon (TOC) was not significant. Estrogenic effects in
residual TOC after ozonation were then determined using the yeast screen assay and the receptor-binding assay by
fluorescence polarization method. The results showed that residual TOC had no estrogenic effects. Granular activated
carbon (GAC) was also found to be an effective method for endocrine disruptors removal during the three-month period of
operation. The performance of GAC beyond this period, however, has yet to be examined. Degradation of NP by chlorine
was influenced by ammonia , TOC and contact time. High chlorine dosage was effective in removing estrogen in sewage
effluents containing very low ammonia concentrations. More studies, however, are needed to address the carcinogenic or
mutagenic byproducts  which might be formed during chlorination. Coagulation-filtration process was found to remove

only small amounts of NP and had small effect on estrogen removal.

KEYWORDS; Endocrine Disruptors; Nonylphenol; Estrogen; Sewage Effluent; Physical and Chemical Treatment.
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