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Behavior of Estrogen Determined by Batch-mixing Experiments using

River water and Seawater

Takashi FURUKAWA and Yoshihiro SUZUKI

Abstract

It is noted that dissolved matter in river water such as humic substances and dissolved iron
coagulates and precipitates when it is mixed with seawater in an estuary. However, the behavior of
estrogen in an estuary is still little known. In this study, the behavior of 17B-estradiol (E2) in an
estuary was determined by batch-mixing experiments using river water and seawater focusing on
the behavior of E2 upon its coagulation with dissolved substances. Artificial river water enriched
with E2, humic substances and iron and river water collected from an urban area were tested in the
mixing experiments. When using artificial river water, most of the dissolved humic substances
derived from sediment of the estuary were determined to exist as dissolved organic carbon after
mixing with seawater. Similarly to the artificial river water, dissolved organic matter in river water
stably existed as a dissolved fraction after mixing with seawater. Therefore, a large part of the
dissolved organic substances in river water comprising humic substances remained in the dissolved
fraction after mixing with seawater. In contrast, more than 80% of the dissolved iron in both
artificial river water and urban river water coagulated and was removed from liquid phase. In the
mixing experiments it was observed that the E2 concentration did not decrease and that E2
remained in the dissolved fraction of the mixture. From the results of the batch-mixing experiments,
we conclude that the behavior of E2 in river water differs from that of dissolved iron, which
coagulated upon mixing with seawater, and it is stable in a mixture of river water and seawater.
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Fig. 1 E2 calibration curve obtained by standard addition
method (mean £SD, n=3).
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Fig. 2 Fumic substance — Fe (FA-Fe) as organic carbon
concentration in the mixture using enriched river
water and artificial seawater (mean £SD, n=2).
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Fig. 3 Fe concentration in the mixture using enriched
river water and artificial sea water.
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Fig. 4 E2 concentration in the mixture using enriched

river water and artificial seawater (mean +SD,
n=2).
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Fig. 5 Organic carbon concentration in the mixture
using filtered municipal river water and filtered
seawater (mean+SD, n=2)
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Fig. 6 Fe concentration in the mixture using filtered
municipal river water and filtered seawater.
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Fig.7 E2 concentration in the mixture using filtered
municipal river water and filtered seawater (mean
+SD, n=2). N.D. indicates not detected
(<0.25ng/L).
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Fig. 8 Organic carbon concentration in the mixture using
unfiltered municipal river water and filtered
seawater (mean +SD, n=2).
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Fig. 9 E2 concentration in the mixture using unfiltered
municipal river water and filtered seawater
(mean +SD, n=2). N.D. indicates not detected
(<0.25ng/L).
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