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Abstract

Sorption coefficients of seven endocrine disrupting chemicals (EDCs) by several NOM com-
pounds were determined. The selected EDCs included 17-estradiol, 17a-ethynylestradiol,
estriol, p-nonylphenol , p-tert-octylphenol, bisphenol-A, dibutylphthalate whereas the selected
NOM compounds included four humic substances, Aldrich humic acid, Suwannee River humic
acid, Suwannee River fulvic acid, and Nordic fulvic acid, two polysaccharides, alginic acid and
dextran, and a polyphenol tannic acid. Sorption coefficients (K. values) of the selected EDCs
ranged narrowly from 2.84x10% to 9.83x104 (I/kg C), which are similar to pyrene, a four-ring
polycyclic aromatic hydrocarbon, for the four humic substances while those for the two poly-
saccharides were one to two orders of magnitude lower than those for humic substances. Cor-
relation between physical-chemical properties of NOM/EDCs and K, values suggested hydro-
phobic interaction is not of critical importance as sorption mechanism but other mechanisms
such as hydrogen bonding and interactions between m-electrons of NOM and EDCs are impor-
tant. Prediction of the partitioning of selected EDCs based on Ao values showed 6 to 13% of
these compounds are sorbed by NOM in the typical aquatic environment.

KeyWords : NOM, endocrine disrupting chemicals, sorption, humic substances,
partitioning
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Table 1 Sorption coefficient (K, values) of selected EDCs onto NOM.

NOM Humic substances Polyphenol Polysaccharides
Aldrich Suwannee Suwannee Nordic tannic alginic
EDCs HA  River HA  River FA  FA acid acid dextran
17 B -estradiol (E2) 8.67 8.38 3.71 4.09 19.0 0.560 0.058
17 & -ethynylestradiol

Tave gy e 6.04 6.29 3.51 4.23 16.5 0.169 0.110
estriol (E3) 9.83 9.02 4.40 — 21.0 0.318 —
pnonylphenol (NP) 6.83 9.05 5.05 5.08 13.3 7.36 ND
ptert-octylphenol (OP) 6.97 8.76 4.22 — 14.5 0.690 —
bisphenol-A (BPA) — 3.75 2.84 — — 1.94 —
dibutylphthalate (DBP)  8.85 6.29 4.43 5.65 6.97 1.29 ND

Unit: 104 (/kg C); ND: Not Detected (R2<0.80 or 0.001<)



56 BTk 5 NOM (RREHWE) O

3. R -ER

BIMEEHDEH

AWFFEIC X DR E 5 72EDCs DENOMYE ~ DL
EH(Koes) Table 11237, Fio, RE - 7log Kok
HEE LTEDCs®log KowDBtR % Fig. 212/,

Fig. 1ici L= X 512, log KowDBEIZE3D2.450:5
OPD5.85 % CIEFICIAFIFAIC3 A — & — L LB & 23
BHAHITE Db, 42907 I vE~NDIREERIL
2.84X104%259.83 X 104 DIEH 1B\ FHIC I F - 72,
ZOfEIL, WEDEHORFREIC L - TRD b I MEhR
P CBUKME D B2 BRI E R IRILKRE(PAHS) © 5 b
SBO7 =2 F VL VYRT VN TEVELLABROY L v
RTINF TV RVED T I VPYHEANDIRE T 10,
122 LR U VA THoTe, T, log Kowh RIS
WNPROP7 & Elog Kowh HEEHIEVWE3REE27: &

b
® Literature Values
o This Study ® Literature Values
' 6 )
log Koo = T12Tog K, 0.61 ¢ 0 This Study
R*= 0.84 (n=22) DEP L] 5 B3 gge F2 ppp NP
N s g gofo or
E3 1 NP op $ [ |
EE2 F2 2 N BPA ® °
4
| o °
=
: 3
. 3
1
! 9
1 PAH, 2
|
1
. ; 1
1 2 3 LogtK,, ? 6 7 ! 2 * Log'Kew ° 6
d-
® Literature Values
O This Study
6
£2
o [u] d DBP  \yfll
5 E3 EE2 o op
BPA  E2 DBP H
[m] ® el N
3 gpoo 0 op o
EE2 [} [ ] )
[ J |
® PY 3
2
L ®
B 5 5 s 1 2 3 4 5 6
f;og K,w ! Log Kow
e
7
6
5
. BPA N
3 [u] DEP
A r2 O o
o o o opP
-]
. EE2
=8 E3
2
1
1 2 3 4 5 6 7
Log Kow

Fig. 2 Relationship between sorption coefficients and
octanol-water partition coefficients of selected EDCs and
comparison with the conventional studies®10).12)-23) for (a)
Aldrich HA, (b) Suwannee River HA, (¢) Suwannee River
FA, (d) tannic acid, and (e) alginic acid.
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Table 2 Physical-chemical characteristics of NOM compound possibly affecting the sorption mechanism.

NOM Humic substances Polyphenol Polysaccharides
Aldrich Suwannee Suwannee Nordic tannic alginic dextran
characteristics HA River HA River FA FA acid acid
average molecular 4640 6540 4010 5340 9509 744000 71100
weight
(O+N)/C atomic ratio (0.43)» 0.63Y 0.64Y 0.66Y 0.639 1.00 0.83
H/O atomic ratio (2.03)2 1.66Y 1.60 1.42V 1.629 1.67 2.00
absorptivity at 58600 50700 31400 40900 116000 389 4.4
272 nm (L/kg C cm) '
carboxylic group - 16.0P 21.2» 19.3Y 14.59 13.9 none
(mol’kg C)
phenolic group b) b) b) o)
(rnol/kg ) 7.21 5.45 5.43 29.7 none none

a Before dialysis pretreatment. » From manufacturer © Assuming that tannic acid has the structure of penta-galloyl-D-glucose
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Fig. 3 Relationship between sorption coefficient (Ko,
value) and absorptivity of NOM compounds at 272 nm
(Az272) for (a) E2, (b) EE2, (¢) E3, (d) NP, (e)OP, and (f) DBP.
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Fig. 4 Relationship between sorption coefficient (K. value)
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Fig. 5 Estimated fraction of the selected EDCs in the aquatic environment with NOM for (a) E2, (b) EE2, (¢) E3, (d) NP,

(e) OP, (f) BPA, and (g) DBP.
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