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Priority Analysis for Controlling Endocrine Disrupting Chemicals in Municipal

Wastewater Treatment Plants of China
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Abstract: Ecological risk quotients and estradiol equivalent concentrations of 32 endocrine disrupting chemicals (EDCs) in 4 categories were
calculated and analyzed using reported concentrations in secondary effluents from municipal wastewater treatment plants in China, considering
both extreme scenario for maximum concentration and moderate scenario for median concentration. These EDCs include industrial chemicals,
pesticidess natural estrogens, and pharmaceuticals. In extreme scenario, 12 chemicals of ecological risk and 9 chemicals of estrogenicity were
identified. While in moderate scenario, 6 chemicals of ecological risk and 5 chemicals of estrogenicity were identified. After further scoring and
ranking, 4 priority EDCs have been suggested for control in municipal wastewater treatment plants in China, including 170-ethynylestradiol,
estrone; nonylphenol, and bisphenol A.
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Table 1 Safe factors used in the calculation of PNEC under different conditions
RS 2 F R R SRV IE e TRy AR
1 AEAEET N 282D 3 ANE TR AR 0 B8 K T WL S 300 R 3 04 O A s /K B s LA R R AR 3 2R DL B2 10
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Table 2 PNEC and EEF of each chemical
W AR R a7/ R
- BRSO ECsp 5k NOEC/prg* L™ ! PNEC/ng*L~! EEF" SCHk
Tl Ak 2 iy
2, 4- 5K 1 150 15 000 2.00E-06 [47]
() m 227 2270 — —
M A I 5.9 118 5.00E-02 [55]
ABK R TR 1 60 6 000 3.30E-03 [43]
A I 3400 340 000 — —
AR HER T [ 100 10 000 2.57E-05 [44]
SR HIR LW 1 1 650 165 000 5.00E-07 [50]
AR R oE RS 1l 77 1540 0.00 [50]
SRR HR H R 1 3200 320 000 1.10E-05 [50]
Ty 1 5 500 1.00E-02 [49]
T 5L 2R 46 £ A Tk — — — 2.50E-05 [42]
M I\ 13 13 6.50E-03 [47]
EZ 0SS 1l 25 500 5.50E-07 [37]
R ] 1000 20 000 — —
ESLY)|
7 IHE Y m 10 100 8.00 [46]
e e T 1 0.000 1 0.002 8.71 [44]
Ry
L I\ 1380 1380 — —
I v 0.36 0.36 8.50E-03 [52]
ERas 1 0.015 0.15 1.50E-06 [37]
DDE \} 0.3 0.3 9.10E-05 [42]
DDT 1 0.05 5 4.66E-02 [52]
KA 1 0.06 6 2.00E-02 [52]
it Il 0.032 0.64 1.20E-04 [42]
SR m 0.12 1.2 — —
VaAVaYaAY v 680 680 — —
L& 1 1.9 19 5.70E-03 [52]
LHEHIAA — — — — —
iSRS 1 0.8 80 2.90E-07 [37]
TSR I 5 500 — —
RARMEBFE
I I 100 1000 1 —
I = Il 0.075 0.75 0.26 [46]
385 25 ) Il 0.008 0.16 0.59 [44]
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Table 3 Evaluation criteria for EDCs screening
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Fig.1  Ecological risk quotient of each EDC
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Table 4  Occurrence of EDCs in secondary effluents of STPs of China

HARKH S /nge 1,71 N
W SRl YN i ik
Tl
2,4- 5K 0.5 n.d.” n.d. [30]
() 3 n.d. n.d. [29-~31]
M A 1180 n.d. 4.8 L151, [16], [20], [22], [28~30]
AR R TN 1000 n.d. 312.5 [24~26], [29]
& 1207 0.8 603.9 (311, [33]
AR TR T e 15 660 n.d. 1950 L16], [24 ~26], [29]
AR HIR — LI 3100 n.d. 550 [24 ~26], [29]
ABOK R —~F T 32 800 730 2540 L16]1, [24~26], [29]
SRR HR HE 155 n.d. 71.5 [26], [29]
TS 7 649 4.4 1151 [14~19], [23], [28~30]
T 3y 3R 4 £ AR ik 43968 766.8 32 869 [17~19]
A 60 2.9 51.2 L151, [16], [28]
EZ 0SS 4.5 5.6 18 [29~31]
LN 40 n.d. 5.2 [29~30]
Vgl
L% 4020 960 2490 [22]
pra: Wl n.d. n.d. n.d. (211, [30]
RS n.d. n.d. n.d. [30]
DDE 1.8 n.d. n.d. [21], [29], [30]
DDT n.d. n.d. n.d. (211, [30]
IR n.d. n.d. n.d. [21], [30]
it 1.5 n.d. n.d. [21], [30]
K A n.d. n.d. n.d. [21], [30]
AVAVAY 784 8.6 32.9 [21], [29~31]
L& 1 n.d. n.d. (211, [29], [30]
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PN 28
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St 28.1 1.6 2.1 L15]1, [16], [271, [30], [32]
24
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