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Filtration Process of Nonylphenol Compounds by Sediment of River and Coastal Area

Tsuneo Shiba, Mai Matsumoto, Toshimichi Maeda and Manabu Furushita

Abstract . A seawater mixture of nonylphenol-ethoxylate compounds, the number of their ethylene-glycol
unit ranges from 1 to 18, was filtrated through a glass column that was packed with different particles.
No compound was eluted from a column of hydrophobic-silica-gel particles with seawater. When the com-

pounds were filtrated through a column of hydrophilic-silica-gel particle, the homologues with

shorter-chained ethylene-glycol unit were eluted more rapidly than the homologues with longer chain. Elu-

tion pattern from a column of silty- and clayey-sediment particle was similar to that of the
hydrophilic-silica-gel column. The adsorption of NPEO15, a longer-chained homologue, to sediment par-
ticles in suspension was not clearly different between silt/clayey sediment and sandy sediment, even
though the relative ratio of surface area to weight is far different between them. Hence the retaining of

nonylphenol compounds by sediment seemed to be performed by a mechanical trap in interstices of

sediment, in addition to the sorption to particle surfaces.
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Fig. 1 . Location of sampling site of sediment.
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Table 1 . %Percent size distribution of sediment particles
Upstream Middle Stream Mouth
Yoshimi
of Nagata River

Gravel 1.2 21.2 3.0 0.3
Coarse sand 5.2 6.4 2.1 0.8
Middle sand 5.7 5.9 8.7 37.2
Small sand 35.7 32.1 73.5 61.7
Silt/Clay 52.1 34.4 12.7 0.2
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Fig. 2 . Elution of nonylphenol compounds (NPEOn) from
a column of hydrophilic-silica-gel particle.
Numerals at the end of NPEO indicate the number
of ethylene-glycol unit. “% Eluted NPEOn” was
calculated from the ratio of eluted quantity to the
quantity applied to the column. The ratio was
calculated for each NPEOn homologues. Molecular
extinction coefficient is the same between NPEOn

homologues™’.
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Fig. 3 . Elution of nonylphenol compounds from the col-
umns packed with coastal sea sands of Yoshimi
Bay. Numerals at the end of NPEO indicate the
number of ethylene-glycol unit. “% Eluted
NPEOn” was calculated from the ratio of eluted
quantity to the quantity applied to the column.
The ratio was calculated for each NPEOn homolo-
gues. Molecular extinction coefficient is the same
between NPEOn homologues®’.
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Fig. 4 . Elution of nonylphenol compounds from the columns packed with the sediment particles of middle stream and mouth
of Nagata River. Numerals at the end of NPEO indicate the number of ethylene-glycol unit.
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Fig. 5 . Elution of nonylpheneol compounds from a column
packed with one volume of Nagata-River sediment
and 4 volumes of Yoshimi Bay sediment.
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Table 2. Adsorption of nonylphenol compounds (NPEOn) to sediment particles in 10% slurry

% ratio of NPEOn on particles

Middle Mouth of
Yoshimi Upstream/Nagata
Stream/Nagata Nagata River
NPEO, 51.3 91.7 84. 8
NPEOq 54. 2 91.1 83.2
NPEO, 5 56. 4 100.0 71.2
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Table 3. Adsorption of nonylphenol compounds (NPEOn) to sediment particles in 1 % slurry

% ratio of NPEOn on particles

Middle Mouth of Nagata
Upstream/Nagata
Stream/Nagata River
NPEO, 16.7 12.1 7.2
NPEO, 41. 2 31.2 28.9
NPEO, ; 89.0 71.0 68. 9
NPEO,; 56. 4 100. 0 71.2

“1% slurry”’ contains 1 volume of sand particles and 99 volumes of seawater.
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