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UNANEBAIIDINE

Steroid hormones are excreted in urine of human and feedlot animals which can
eventually enter the receiving water and later pose serious threat to ecosystem. Exposing
to these steroid hormones for a long period of time, it may cause misbalance of the
endocrine system. We selected 17B-estradiol or E2 as a sex steroid representative
throughout this study as it is the most abundant estrogen found nearby large animal
feedlots. The objective was to develop treatment technology for E2 from aqueous
solution by means of advanced oxidation processes using sulfate radical producing from
activating persulfate with UV-light. A rectangular UV light reactor was specifically built to
serve a quartz beaker using as a sole container. E2 was used as an initial substrate at 3
mgL !, Treatment conditions were of three aspects: (1) persulfate anion, (2) UV light, and
(3) sulfate radical from persulfate activated by UV light. We varied concentration of
persulfate ranging between 10 to 200 mglL™. Changes in concentration of E2 was analyzed
by using HPLC. E2 degradation rates from all treatments were compared. Environmental
factors such as pH and temperature were also discussed. We found that using persulfate
anion at 40 mgL™" as a sole oxidant can degraded E2 for only 30% at 60 h while UV can
decompose E2 for 80% at the same period. However, sulfate radical can remove upto
90% at only 30 mins. The initial pH also has an effect on the E2-UV/PS degradation. When
we used discharge water from the feedlot, results showed that the degradation rate was

10 to 20% slower than when DI water is used. This is because the presence of natural



organic matter that reduce the persulfate radical activity and block the light passage to
the E2 molecules. These results provide proof that sulfate radical is much stronger
oxidizing agents and may be suitable to use as a practical approach to remove any potent

compounds that presents in the feedlot effluents.
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