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Occurrence of colloid-bound endocrine-disrupting chemicals in the Pearl River, China. GONG Jian'*¥", HUANG
Wen®, YANG Juan’, RAN Yong®, CHEN Di-yun'®, YANG Yu?, WU Cui-qin'®, ZHAN Yong-ge'® (1.Guangdong
Provincial Key Laboratory of Radio Nuclides Pollution Control and Resources, School of Environmental Science and
Engineering, Guangzhou University, Guangzhou 510006, China; 2.State Key Laboratory of Organic Geochemistry,
Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 3.Ministry of Education
Key Laboratory of Safety and Protection of the Pearl River Delta Water Quality, Guangzhou University, Guangzhou
510006, China). China Environmental Science, 2015,35(2): 617~623

Abstract: The occurrence of typical endocrine-disrupting chemicals (EDCs) binding to colloids in the two rivers of Pear
River system, and their partitioning between colloidal and water soluble phases were studied with the applications of
cross-flow ultrafiltration, solid phase extraction and gas chromatography—mass spectrometry. It was found that the
concentrations of 4-nonylphenol (NP), bisphenol A (BPA) and estrone (E1) ranged in 23.2~108ng/L, 2.3~97.6ng/L, n.d.
(not detected)~0.32ng/L, with mean values of 70ng/L, 31.4ng/L and 0.3ng/L, respectively. 17f-estradiol (E2),
diethylstilbestrol (DES), 17a-ethynylestradiol (EE2) and estriol (E3) were not detected in all samples. There was no
obvious variation of EDC concentrations between the surface and bottom water samples, except for the samples collected
from Shilong. Moreover, it was observed that NP and BPA concentrations were both positively correlated with the
colloidal organic carbon (COC) contents and the absorbance of UV (UV,sy), suggesting that COC was a key factor
controlling the distribution of colloid-bound phenolic xenoestrogens, and the interaction between COC and these
chemicals was related with the aromaticity. It was estimated that the percentage of colloid-bound EDCs varied 21%~67%

for NP, 4%~74 % for BPA, and 24%~26% for E1, respectively. Additionally the colloidal organic carbon normalized

i BHA: 2014-06-22

HEETIH: NSFC-J A B4 3 4 (U1201235); [ 5 H 2R B 2% 3L 4 10 B (40903040,41372364,21207022); )~ 44 AR B # 5 &0 H
(S2013010013632)
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partition coefficients (K.oc) for NP (109759) and BPA (10°"*%") were one order of magnitude higher than their

suspended particle-water partition coefficients (K,), indicating the powerful affinity of colloids played a critical role in

partition, transportation and transformation of EDCs in the aquatic environment.

Key words: endocrine-disrupting chemicals; colloid; Pearl River
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Table 1 Details of sampling locations and key physical and chemical properties of water samples
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Table 3 Colloidal concentrations of EDCs in the water from the Pearl River
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Fig.1 Distribution of colloid-bound EDCs in the water

from the Pearl River
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Fig.2 Relationships of NP and BPA concentrations with water temperature and colloidal organic carbon (COC) contents
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