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. environmental sciences ecology;2.public environmental occupational health;3. toxicology;41. water resources;d. chemistry;

6. engineering;7. science technology other topics;8.biochemistry molecular biology;9. pharmacology pharmacy;10. energy fuels.
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R P 3 B Al 7 1 ERCE 27 ZAEY) I 48 A 22 3CHk
Atk MeP ., =& A W LRk F M K4EW5 EMA P8 RBE B BERARWG RS 2B, [62—63]
R PEF) & =LA . PFAAs o (AR D W TE 8 0 Ak R 0 Bk AR TR L K
KB AT
WA R MR IR S PFASs, MeP. 4, 5- 2 §-2-1E % BESh M0 Vi 7R 7 B 2 B E R VRE SR E IR bR [64]
$-3- 7 WE M B (DCOT'T) ORI PE R 5 R IR R ) 46
TSk AR i 27 R < i o LA Ik SN AN S8 e iR S \DNA $51 453 [65]
GL/l
20 7 T 254 AR BURL . DCOIT H295R.PC12 . GH3 S & 4l 4% o, 40 B 5. 41 g 3% [66—67]
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“HAETROR i (KA IRED PFASs. N BE5 iR fiG HNH A EARA M [68—70]
ST LK
QSAR L HY Parabens [F] & ¥ EAWH AP A T TC 280N v BE | A i [71]
RS 7o (B i Y RA NP B & (PPCPs) . KA (S RAELE A2 PREE LS BE T TE AR MR EE [72—73]
P RE
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SPEREEE B AR VPG TS Qe Y A AR i I 2 vk Ll R iR AR S B AR TS ik 48~96 h
I8 11 S5, DABE T AR i) A0 55 O 2 B2 S AR bR L 2 51 50 06 323804 1 7™ A o i 00 Y kB2 A 2. (43 2
RS IR B LCso sl BN R BE EC,) . B iR B 2 b R A7 7K A3 T e A v 2 v a0 iy 028
BHEBE Gt (Zebra fish) BHET 8 (Oryzias melastigma) KB 8 (Gobiocypris rarus) B3k %4 (Fat-
head minnow) %" THEMHES I EHAH KW EK (Daphnia magna) ; 72K FEAF F A H F ¥ (Pseudokirch-
neriella subcapitata) s/NERE (Chlorella vulgaris) 55 B (Microcystis aeruginosa) 27 Fln, TER-
ASAKI SR IR B S A B A ) P58 T LR 25 0 i 2k 20k R I — Ak B, I =54 B & Atk
BP0 AL AL A W, WA 3% 25, ) 2k B M 5K Parabens 284 G K Az A 49t 26 B0 HE RS ) B2 38 114 B0 A6 2L
B, Hot MeP, EtP, PrP, BuP % K R 3 | B Sk S £ 195 8 48 h i) LGy 43 B 7E 4.0 ~24.6 mg/L. 4.2~
160.0 mg/L. 1 9.5~80.0 mg/L o Bl N ™ K% Paraben Ml 5% 6k 5 B9 38 I, 35 B8 P 38 I, 25 o 8500 14
o, KB BuP>PrP>EtP>MeP By 2 PEFEIE. 5351, iX 4 T Parabens X K HY 2 (Y A5 1R A 28 3 A9 f I
WA VR BE (LOEC) 43 I 4E 0.12~9.00 mg/L I 1.5~6.0 mg/L & [F 4. MIHAICH %5 LI 2 I (Chi-
ronomus tentan) M4 (Marisa cornaritis) AT, PEAE BPA X G EMEsh Y 9 24 3 1E (96 h). 45 R B R
BPA 5 £ 0 $2 W 35 PERL 9, ECs, R 2.7 mg/ L X AE 2 FOR TR KR (22 CRT 25 °C) o A 3 1 3 4 25 M AH X
O 155 28, EC, B85 43 5 B =>4.03 M 2.24 mg/L.MORALES %" IR K W5 4= (Physa acuta) % 5% T
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Characteristics and ecological risk assessment of typical emerging pollutants in aquatic ecosystems

Chen Lianguo', Chen Qingdi*, Hu Chenyan®

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. School of Chemistry and

Environmental Engineering, Wuhan Institute of Technology, Wuhan 430205, China)

Abstract: In the past few decades, China has obtained significant improvements in treating and controlling the tradition-
al pollutants. However, with the increased use of numerous chemicals, emerging pollutants related environmental problems
have become serious. Endocrine disruptors, perfluoroalkyl substances(PFASs), antibiotics, and microplastics are the typical e-
merging pollutants, which have been frequently detected in various water bodies, along with the increased species. Consequent-
ly, a great threat has been posed on aquatic ecosystems and human health. These emerging pollutants commonly exhibit per-
sistence or "pseudo persistence", bioaccumulation, and toxicity. Especially, in terms of the toxicity, they often have multiple
toxicological effects, such as organ toxicity, neurotoxicity, development and reproduction toxicity, immune toxicity, and so on.
However, the breadth and depth of research on emerging pollutants are currently still limited in China. A more comprehensive
understanding of their toxicological effects and in-depth exploration of the mechanisms are urgently needed. Therefore. this ar-
ticle focuses on introducing the properties, source, toxicity and risk assessment of the four types emerging pollutants(endocrine
disruptors, PFASs, antibiotics, and microplastics) which are popularly investigated worldwide. The suggestions for future tox-
icity study in emerging pollutants are also mentioned, aiming to provide more useful information for their control in water

bodies.

Keywords: environmental emerging pollutants; toxicity test; risk assessment
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