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Abstract; 4-tert-octylphenol is an organic pollutant with endocrine disrupting effects, which is widely distributed
in environment. It is necessary to pay more attention to its ecological risks. We collected and analyzed the concen-
tration data of 4-tert-octylphenol in water and sediment from 8 lakes and reservoirs, 11 major rivers, 9 urban rivers,
inflow and outflow of wastewater treatment plants and offshore waters in China since 2010, and their acute and
chronic toxicities. Based on these data, the predicted no effect concentrations (PNECs) of freshwater, seawater and
sediment were calculated using the species sensitivity distribution (SSD) method and the ecological risk evaluation
was carried out using the quotient method. The results show that some surface water sites of four rivers in the Yan-

gtze and Pearl River systems are at high risk, and the risk in the Pearl River system is relatively high. Six of the
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nine cities, Shanghai, Guangzhou, Ningbo, Ji’ nan, Taiyuan and Dongguan, are at high risk at some sites of their

rivers. Overall, the high-risk sites account for 35.7% of the total 28 freshwater sites. 90% of freshwater sediments

were at low risk and the rest 10% at medium risk. Both seawater and marine sediments were at low risk. The evalua-

tion results indicate that the impact of 4-tert-octylphenol on our freshwater environment should be taken seriously.

Keywords ; 4-tert-octylphenol; ecological risk; endocrine disrupting chemicals; risk quotient; species sensitivity dis-

tributions

A FE A 1) (4-tert-octylphenol, 4-t-OP), fij Fi¢
LMy, M A4 NP ORIy XA HE R Iy 4R
FEORM A-(1,1,3,3-PU FRET 5628 W 2 AR B 7R
TEPEFGE HE 1 58 £ S8 B TR (APEOSs) [ 43 il 7= ), o
S E AR AL T A7 kL, Bz N T I
VS S BT R A | AR B 3R T PR A T R 4
SRR B2 AR 2 T WM BT AR R AN IR IR
KGR TRBE 1G98 | B A R LA B 55 [ 3R R 45
W& 4-BE SR 2 APEOs (1) 12 ff FH , Kt 4-4
FHOR B HE A BIVLIA AE A SR KR BRTE T
ZAFTE T K 1 TR DL SR A AT, it
4, Routledge F11 Sumpter!"’ it ifF 5% ¢ B | 27 JE iy Sk i
PEBCR R e B 1 216 59, Re 8 T sh Wy
SRR R G, XA A kR R A R B S
Myllymiiki 2P 5% 26 B, 4503 628 193 2 — Fh o
REPEAL S, mT PR e AL I WSO 75 i s 2 2 b R
N, BRI, A T /K S5 v 1 2 B B 7T 76 7K A= 3
PR s 4, B 3 20l 0 1 W B R ) N SRR
TERR K HESRE 4 | S B i 5 AR Se A # A
T, b 4R E R TE M R OK I BR(E R 0.1
g L7 2011 4F A S —Fha] X A M fedt B = A=
I EE S AR 2 i RO Ak A B R K 480
LIS 51 A 5 2K 1 1k 2 fh (substance of very high
concern, SVHO) R BEIE ¥, H UL, A B JH A b
W ARE FE DR W 1) Y BRI R AR 2 LS PEAG
WIEGE, R 2 B 5 RS 45 48 4 it B A E 210 B 5K
="

VI RURANE 43 A7 75 (SSD) J& 36 F A [] 49 b xof e
— PR e A R R A — i R AR 850 A ik
PAGETH o3 A AR IR AN [ R e AT e 5 3R 1Y)
URRE: 22 S, S B — W o A I 2 R A 2 A
BRGREIPAL Tk . %R 2 FASR
B ITAY PR 0T a8 b v LA PR3 SE M I il 2 . AT
FEA S RE 4R R 1) Bt 18 A e R
3 A I, TE BT 480 B R 5 78 3 A [R) PR35 A
J A TS e BRI Rl L TPAL 480 FEOR I X 3R

K COURRM B A= 25 XU, DAY Sl 3 (] 4080 2 25 1
RSB ITAN 54 R 5%

1 ##l57 % (Materials and methods)
1.1 B 5

I FH 2¢ E A B - 97 )7 ECOTOX %4 #iE 12 (http://
www.epa.gov/ecotox/) . 5 ;= P i 17 B 2R Gt (HPVIS)
(https://ofmpub.epa.gov/oppthpv/hpv _ez.html menu)
H AR BLA k27 i 8548 1% (JECDB) (https:/dra4 .nihs. go.
jp/mhlw_data/jsp/SearchPageENG.jsp) A S #H 5 SCiik,
SRR A A YK S e B TS fE ), 7
PEECHE O e bn R . SRR T R BRI ] <4 d
(I REE R, M2 PR R 0 T B R I (R] =21 d Y3k
B, AR 6 1] 12 MRAKYFI ) 205
HEEE R 1),2 177 8 ANIRAK YT A PN 0 16 T P sz
BAER 2 174 A FHA MR (2 2),3 118 A
KPRl ) 2B (3R 3).,
1.2 5% faFWEHC,)itH

SSD ‘# FH T HC, Ml BI AT LAY 95% L) |
(A s X 7 P S PR B A v B, T LA sig-
maplot . ETX2.0 BurrliOZ 58 {4 T. H.#t47 SSD £k
6. Al FH SSD generator v1 437 & T. 5.,
T H N 3L EAE R R I & B &A% 1) Mi-
crosoft Excel A, i A TEPEEE 5 F 315 2R
FICG i i 95% A5 BR A 8045 i 26, IRl i ik 45
H HC, (5 BRI,
1.3 PNEC (i3

TEMS MR R R B = B9 S5 1T, T TG 500 vk
J# (predicted no effect concentration, PNEC) 15 1]
DLR VA 7% 4 2k 18 M M LU (FACR) 4%
k" Hiki A Iwasaki®™ MR 150 24Nk 5 Y
SIS BE PR ACE A3 BT, A5 R TS M B AR Y
HC, B VY5 T 2 5 PR B 19 HC (H Y 110,
RPHEME HC, =2 HC,/10,

PNEC=HC,/AF, AF J 1Ak A7, BUE K 2 ~
SBLARSCH AF L4
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XYY PNEC, th TR & RA M 407 SEREFITEMEARSMAAT))Y ™ R -85
SRR R RO e, S IR W BOA s Bk AT 5

R1 A-REEER (4-t-OP) Rk BESERE
Table 1 Acute toxicity data of 4-tert-octylphenol (4-t-OP) in freshwater

FRBEWI/M B RE (mg- L)

I s PT84 TP Bl U
Exposure Effect concentration
Phylum Common name Latin name Toxicity endpoint ) Reference
duration/h Amg-L™")
] T LSS Scenedesmus subspicatus ECs, 72 1.1 HPVIS
Chlorophyta ES IR Selenastrum capricornutum EC, 96 19 HPVIS
AT Rotifera AR RRE Brachionus calyciflorus LCs, 24 091 [6]
W] KANF Daphnia magna LCy, 48 027 HPVIS
Arthropoda S NCALAN Gammarus pulex LCy, 96 0013 HPVIS
JIESIY1] Platyhelminthes  H 48 = f iR I Dugesia japonica LGy 96 0.78 71
H A7 Oryzias latipes LCy, 96 036 JECDB
N AR R Pimephales promelas LGy 96 025 HPVIS
TR . o
BE A0 Danio rerio LCs 96 037 ECOTOX
Chordata )
JEHER fi Leuciscus idus LCs, 96 026 ECOTOX
ek Misgurnus anguillicaudatus LCs, 96 1.84 [8]
HHESNYI] Vertebrata SRR o Rana chensinensis LCs 96 0314 [9]

1 ECsy TR P HORN M s LCs, TRV HBBCHE s HPVIS /R w7~ =4 i 5 8 R 55 ; JECDB F/R H AR fh2% 5 $idis 72 ; ECOTOX Fom 3
e 2L A R BRSO 5 T IR
Note: EC5, means median effect concentration; LCy, means median lethal concentration; HPVIS means High Production Volume Information System;

JECDB means Japan Existing Chemical Database; ECOTOX means ECOTOXicology Knowledgebase; the same as below.

R2 4-HEFEEREBENRKEES T
Table 2  Chronic toxicity data of 4-t-OP in freshwater

BFIHEL D ORI (mg L)

] s HL T E4 BEPEZ AT 0 Bk
. Exposure Effect concentration
Phylum Common name Latin name Toxicity endpoint ) Reference
duration/h /mg-L™")

e RN Estrogenic effect

R Carassius auratus NOEC 15 0.0045 ECOTOX
i F Cyprinus carpio LOEC 42 0.004 ECOTOX
e hik Misgurnus anguillicaudatus LOEC 28 0.12 [10]
BRI B Danio rerio NOEC 21 0.1 ECOTOX
Chordata i Bl Oncorhynchus mykiss LOEC 21 0.03 ECOTOX
SN Oryzias latipes NOEC 60 0.0069 ECOTOX
PRSI AR O i Pimephales promelas NOEC 21 0.0046 ECOTOX
KP4 v i Salmo salar LOEC 26 0.0045 ECOTOX
HHESI Y] Vertebrata EoLe Lithobates pipiens NOEC 34 0.0021 ECOTOX
HAbFERN, Other toxic effect
W] Arthropoda KA Daphnia magna NOEC 21 0.037 HPVIS
e B Danio rerio NOEC 185 0.012 HPVIS
BRI )
e filg Oncorhynchus mykiss NOEC 60 0.0061 HPVIS
Chordata
H 755 il Oryzias latipes NOEC 60 0.033 JECDB

11 : NOEC 718 JC Al WLZER N ¥R J¥E 3 LOEC 278 eIk Al LB by R %

Note: NOEC means no observed effect concentration; LOEC means lowest observed effect concentration.
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1.4 AN
KBRS PE M 4802 3 28 1y 1 A 28 XU,
Tog {32 H XU R (risk. quotient, RQ)IITHE A A .
MEC
R pNEC
A PNEC S 1 Jo %% 7 ¥k B, MEC Sy 520 34 5%
WRBE , ARSCH 4-f50a JEOR By () B 5% Tk B 25080 R TR
T 2010 = LUE AT K F 0 SCRREE
M RQ<0.1 B, 7R Ak 27 5 XF I35 477 18 XU
ERRIABS), 24 RQ M 0.1 ~ 1.0 W}, F B4k 2 i %
IRBEAFAE — 2 RUBSE (HP XU ), 5 22 6 A O XL U5 e
FFEREEEE ;24 RQ #B 1T 1.0 B, F2 Uk 24 5 X 3 5%
AFAE P ™ J1 1 AU (R IRUIE ), e 28 SR B iz ) KL
I ) i A

2 455 (Results)
2.1 FRENEFREEA BT Y 45000 B M 25 2R R A
T T 10 4 (2010—2020 4F) SCHk i 38 1) 3

AN [ KK AR TR Y 4-B SR I 1 R 8%
WREEE 1,5 ~KT),

8 AN HRTE (1) 4B R F VR B R nd ~
298.5 ng- L™, f5 i K HH v BE 67 TR, e ARG Hh ik
JEML TR MK, ARKRIRIEMR 11 5+,
4- BRI MR BEYEE D nd ~749 ng L™ ek i
WP TERTTK R AR, Abst LR M AE 9 ANk
T IR A 4= SRR B Y FE A nd ~2 050
ng- L7, dgerm Kt o BE A0 R DT, R B T ARG R A
FEXTHAR, RN 2 B 3 7K v 4= SR 1 2R
WERRER U INER 4 PR, BURAL T ng- L™ K,

TR A 5% 30 2 AW UTRL 4R 3
e TG Bl i 0.909 ~208.9 ng-g™', FREERIT,
ARITAEMR TR 450 JE R 8 v 4 5 Ll nd
~1 605.56 ng-g™' . RV VIR T 4-50F
SRR IR E S AR PR B SR
A2 X DA RIES B SN RN ES RS r =y 7T NN N/
F ng-g GUKT(F 5),

R3I AFFEEXHEKIESELIE
Table 3  Acute toxicity data of 4-t-OP in seawater

BEME R (mg- L)

I 34 Wi T4 FEPEL R . BRI
Exposure Effect concentration
Phylum Common name Latin name Toxicity endpoint . Reference
duration/h Amg-L™")
EEW] T Bellerochea polymorpha ECs, 48 0.09 ECOTOX
Bacillariophyta bR A Skeletonema costatum ECs, 72 0.14 ECOTOX
VIR K & Acartia tonsa LCy, 48 042 ECOTOX
TR RPN K Tigriopus japonicus LCs, 48 0.62 ECOTOX
Arthropoda IR Americamysis bahia LCy, 96 0.0479 ECOTOX
VIR Crangon septemspinosa LGy, 96 1.1 ECOTOX
BRI s Fundulus heteroclitus LGy, 96 0285 ECOTOX
Chordata ED Nl Cyprinodon variegatus LCy, 72 0.72 [11]

x4 BENHERARKR &-REEXHRERERE

Table 4 Environmental exposure concentrations of 4-t-OP in lakes, reservoirs and rivers water of abroad

Hif [ LA M ERE (ng-g™") S E/(ng-g™") Bk IR
Year Site Measured concentration/(ng-g™") Mean/(ng-g™") Reference
2013 P 513 River Ogun 57.1 ~683 - [38]
2009 F A48T Cybina River <20 - [39]
2009 FEZNT Seine River 1 ~81 14 [40]
2010—2011 P HEFIIE ] Toerian River nd ~85 - 1]
10992009 FLAI X5 B PG VG LT L 4230 ~ u2]

Great Lakes and Upper Mississippi River Regions

T ~FR S P RIS B s nd FRom il TR RN BR i ek Ae 5 R I

Note: —means data was not published in the original articles; nd means not detected; the same as below.
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Environmental exposure concentrations of 4-t-OP in lakes, reservoirs and rivers water of China

Note: (a) Luomahu Lake!'™, Taihu Lake!'®!, East Dongting Lake!"”!, Honghu Lake!'”), Chaohu Lake!'®), Jinxiuchuan Reservoir!"®!,

Queshan Reservoir'®!, Liuxi Reservoir®!; (b) Yangtze River?!' "], Xiangjiang River®, Min River®’, Tuo River™), Yilihe River!?®),

Pearl River®’, East River®), Xizhi River®’, Yellow River!™, Liao River®®, Hai River®; (c) Beijing®®!, Shanghai®*,

Guangzhou!, NingboP*, Kunming®*!, Huizhou®!, Ji’ nan"®!, Taiyuan®®!, Dongguan®

28, 37]



LA U

TE DA R PREE i 4-R0y SR8 (1 75 e BUIR 5 AR 2 XU 1Al 363

2 e SCHRIRGE T 3K [ 17 2RI 1 KOor RV 1 4-
BEFER A YR nd ~68.1 ng- L7, 5%
BB Y 4-80E R vk BE AE A R K, 3K
WU ME U AL AR TS AR A DU v 4400
VYR VG nd ~ 1223 ng-g™' (£ 6),

TR 6 A3k A5 K AL ER ) HE K R 4R
FEORW R E VN 11.84 ~1 694 ng- L™ (% 7), H
HEUMN ARS8 Y B YL P K D B T i T s K A B

oK bk BE AN B 5 IR G4 A L
3 [ 5 H Y5 KA E ) H K v BE AR AR TR K F 3 3%
75 7K A BT 3 7K A e ok RE AR TG [ 2
JEr
2.2 SSD h&#l &5 PNEC 114
TR ~ R 3 28R SR, R SSD
generator v1 5k K 21k 1K S0Pk IR K18 1
SSD [t 2 frr

x5 MRYP4-NEEXEBIRE

Table 5 Concentrations of 4-t-OP in sediment

st [ (oA M E A E (ng-g™") TF-H{E/ (ng-g™") Bl A IR
Year Site Measured concentration/(ng-g™") Mean/(ng-g™") Reference
2015 K] Taihu Lake 130 ~209.8 396 [16]
2016 3% i Luoma Lake 0.909 ~5.098 - [15]
2017 BRI Pearl River 56.6 ~1 605.56 692.53 271
2015 ZR7T. East River nd ~76.1 392 28]
2015 WIEI Liuxi River nd ~261 - [20]
H . 4
Chi 2014 #4011 Panlong River nd ~ 14 - [35]
ina
2010 FRYEIAL Rivers around Lake Dianchi 233~7332 - [43]
2010 Y7L Huangpu River 1.03 ~2741 - [32]
2009—2012 T T N Ningbo Inner River <LOQ ~139 - [44]
o £ T v s
2013 1.1~1150 - [45]
Kaohsiung Harbor, Taiwan, China
2010 M River Po nd ~15.8 - [46]
= 4k Pz T
2010 - 35 [47]
Abroad Lakes, reservoirs and rivers in Denmark
2011 LA Therian River nd ~ 76 - [41]
T LOQ s fE R ; Il
Note: LOQ means limit of quantitation; the same as below.
xo BEREDI-FNEERTHIRE
Table 6 Concentrations of 4-t-OP in marine environment
P[] (ivA=+ Pl 5 e 2 Bl A IR
Year Site Medium Measured concentration Reference
o [ R K B
2017—2018 ) ) nd ~68.1 ng-L™! [48]
Coastline of China Seawater
T R ik )
2017 ) . nd ~6.64 ng-L™! [49]
Maowei Sea, China Seawater
3 2% e (ELIT ok )
2011 ) <LOQ ~659 ng-L™! [50]
Gulf Gdanski, Poland Seawater
T P I K
2008 ) } nd ~20 ng-L7! [51]
Mediterranean Coastline, France Seawater
o 35 HE T A
2012 ) o ) ) 0476 ~1223 ng-g™! [52]
Qingduizi Bay, China Sediment
L A et )
2013 ) ) ) nd ~098 ng-g™! [53]
Liaodong Bay, Bohai Sea, China Sediment
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Table 7 Concentrations of 4-t-OP in influent and effluent of wastewater treatment plants
I} ] (DA Fem W B /(ng-g™") FH{EAng-g™") BRI
Year Site Type Measured concentration/(ng-g™')  Mean/(ng-g™") Reference
FBIH A2 - 4.90+0.39 [54]
2015
Zhengzhou A2 <067 ~3.73 - 28]
cl 543 ~1 694 - 28]
2N AR5E
Sl 2015 C2 193 ~328 - 28]
Huizhou and Dongguan
China C3 374 ~258 - 28]
2013 Jt5t Beijing A2 453 ~604 504 [31]
2015 ¥ Ningbo A2 80 ~972 656 [34]
2010 F.W] Kunming Al 11.84 ~3481 - [43]
1999—2009 Great Lakes and Upper
51 Mississippi River Regions Al nd ~6 500 - [42]
Al 86.1 ~183.34 - [55]
Abroad
A2 1247 ~54 81 - [55]
2018 PR Tran
Bl 35 ~5145 - 55]
B2 1124 ~ 1463 - [55]

AL ARG KA BT 3K ; A2 Rl E K AR B K B AR ATTG K AL BT #EK s B2 AR AT TG K AL BT H K C1 S ERRe K C2 A s

JRAK 5 C3 s 4K

Note: Al represents municipal wastewater treatment plants influents; A2 represents municipal wastewater treatment plants effluents; Bl represents rural

wastewater treatment plants influents; B2 represents rural wastewater treatment plants effluents; C1 represents dyeing wastewater; C2 represents electro-

plating wastewater; C3 represents papermaking wastewater.

FTF K 2t SSD #h£k (I 2(a)), TR K 2tk
HC,=0.037 mg-L™",95% {54 0.009 ~0.147 mg
L7, BTk &k SSD ik (K 2(b)), ik &k
HC,=0.042 mg-L™",95% ®E {5 FR 4 0.027 ~0.065 mg
L7, BEFIRAK N 4 T HE AN SSD il 26 (1 2
(c)), /K181 HC, =0.0008 mg-L™",95% & {5 N
0.0002 ~0.0039 mg-L~", FEFIR KM M SSD fli £k
(K 2(d)), KM HC,=0.0022 mg-L™",95% &
1EBR 4 0.0015 ~0.0032 mg-L~", ik #5124 4
8 i,

F - 430 BRI A B R P A AR, R
FHN 2T P800 SSD il £k i ik /K 18 M HC, , AF
HUE K 4, W% K PNEC=020 pg-L ',

DL 2P HC, {8 0.042 mg - L™, 2R J SCiik
(1317 A K 8 HC, 24 0.0042 mg-L™', AF
BUHE Jy 4, 77K PNEC=1.05 wg-L™',

DU M0 163 PNEC,, IO 72 03
HR[14], 4-BE K5 7318 20632 g-mol ™', 1
FIZESE N 0.001 kPa(20 °C), KM N 19 mg-
L™, IEEBE/K A B R 8 (logP,, ) M 4.12, Wt 22 %
K, ) 2 7405 A 2 B0BUH hy ( fb 2 9 o PR 45

5 R i PP AR B AR T 0 A7) ) M i BRI £
AR TTE AR EE PNEC,,, M 0012 mg kg
KD IR 5% PNEC,, M 0.063 mg-kg™'
2.3 LT RIE A A S KBS PR

4 BEFE AR 7E TR R K K e B Y A
<LOQ ~2 050 mg- L™ IR/AKITE Y H I <LOQ ~
1605.56 ng-g™', M7k H<LOQ ~68.1 ng-L™" Wi
DRI A <LOQ ~12.23 ng-g™' . A HIETF SSD
J7 IR 7K PNEC 77K PNEC 3R /K T PNEC,
5K UTRY) PNEC,,, VAR IE A T 4-809F 3%
AR ) A A AR S5 R AR 9 Ik 10 I,

HER 9 AIR1,2010 4F LIk, SCHR h A 42 [F 28
AR K MR IK T 4B R W v B A, KT
7J<§(i<‘7ﬁ)a KT BRVTK R (BRI R4 ARk

T3 1A Ay v AU, FLERTT K 2 A KU A X 8 v, 9
AT I M T R ORI AR SE 6 Ik
TR 43 s A e XU VAT 5,28 A TR 7K
FEK KU A7 5 HE A 35.7% 10 Ak R ik
PRR K DR 9 Ak SRR KU, 1 A4S 5o A v KU
1 3R 10 AT 3R R VE R iR K S TTRR Y i 4-
A IR 3 A 25 XURS: SRR |
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1- . Ir
g (a) Sglenastrum caPr{cornu{um; 2 (b)  @5prifodon variegatus
§ Misgurnus anguillicauddtus g
= :.“:m 0.8f Scenedesmus subspjcafus = ‘dé 0.8f " fAcirtia tonsa
= g Brachionus calyciflorus E=g L o
% S 06 ? Dugesia’faponica g 3 06 :[;lgllopus Jjaponicus
E & anlo rerig g o “Fundulus heteroclitus
] Oryzias latipes =% y
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Fig. 2 Species sensitivity distribution (SSD) curves for acute and chronic toxicity of 4-t-OP

Note: (a) Acute toxicity to freshwater organisms; (b) Acute toxicity to marine organisms; (c) Endocrine disrupting effects for

freshwater organisms; (d) Endocrine disrupting effects and other chronic toxicity to freshwater organisms.

®8 Il& SSD MK HFESH
Table 8 Equation parameter values of SSD curves

eS| 3 PR FEES U
o . R MSE
Category Distribution function Slope Intercept
RKZME Acute toxicity to freshwater organisms log-normal 1.561 5.596 0.820 0.194
gk 2P Acute toxicity to marine organisms log-normal 2284 6.637 0974 0.031
BROK A3 AT RO

) ) ) ) log-normal 1.641 8403 0.825 0204
Endocrine disrupting effects for freshwater organisms

R K P Chronic toxicity to freshwater organisms log-normal 4424 15.135 0917 0.097

i R R YE RBGMSE FR B iR 2%

Note:R* means coefficient of determination; MSE means mean-square error.

3 1118 (Discussion)

28 AbIRIK MR K AR A s ik 58 1T IR E LK
KEHFEITKR FRITKR ERK R ALK R
FHEET K 9 AT AT 3L, v 7K M e 7K PR 455 1
SR TR E T, LR RK 5K bRk
4 REE SR R VR B, H AT AL F ng- L7
I, 55 MR G SR R % A6 HR vk B BE AR TE

FHIFIACY o AEAR 3 B2, A e 3 A X B IR ) %
KR ALK R K R B ke 5 i SR AE XoF
/b, AT IR B30 (2010—2011 4F) , A E 5 7] g
AR X 3 /K B 480 JE R Y H AT 975 Y PH
o AN, T3 2 A5 KA BT 7K 480 3
ARV B, YR BE =53k 597 ng+-L ™' Fl1 716 ng-
L™, ZIfF5E M 15K A3 H KR35 i 43
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Table 9 Ecological risk of 4-t-OP in freshwater of China
B J el (DALY RO IR 2520
Environmental media Type Site Risk level
3% il Luoma Lake 0.02 ~0.03 1
K] Taihu Lake 054 ~149 2~3
ZRiFFEW East Dongting Lake 0.11~058 2
W @®) #45] Honghu Lake <093 1~2
Lakes and reservoirs (8) B Chaohu Lake 0.05~049 1~2
WIEMZKE Liuxi Reservoir <001 1
HZ5)17K % Jinxiuchuan Reservoir 0.08 ~036 1~2
#1LI7K % Queshan Reservoir 0.05~0.13 1~2
H£4T. Yangtze River 0~172 1~3
Ik E W ?(iangjiang River 0~078 1~2
. % 7T. Min River 0~0.003 1
Yangtze River system N .
JEIL Tuo River 0 ~0.002 1
N PRI Yilihe River 0.06 ~0.097 1
Kb EBIHAD T HRIT. Pearl River 0~256 1~3
Water e e (40 Pearl R{iver ;}:stem Z‘R{I Eaét l.{jVér 0373 3
VAT, Xizhi River 0.01 ~0.96 1~2
I K AR Yellow River system #97 Yellow River 0.07 ~0.09 1
iTI 7K & Liao River system 1L Liao River 0.018 ~0.02 1
W 7K & Hai River system 5 Hai River 0.026 1
Jb & Beijing 005 ~0.13 1~2
¥ Shanghai 0.72 ~4.80 2~
J" M Guangzhou 0~244 1~3
SRAHATEO) T Ningt?o 0425 ~2.44 2~
o B Kunming 0 ~0.023 1
City rivers ©) H M Huizhou 0~0264 1~2
¥ Ji’ nan 0.019 ~237 1~3
KJF Taiyuan 0~1025 1~3
ZR5¢ Dongguan 0.154 ~7.70 2~3
Q) K] Taihu Lake 0.0001 ~0.017 1
Lakes and reservoirs (2) 3% 3 Luoma Lake 0.0001 ~0.0004 1
FEHHR) ZRIT. Pearl River 0.005 ~0.134 1~2
iR Main rivers (2) ZR{T. East River <0.006 1
Sediment J~ M Guangzhou <0.022 1
W) E‘gﬂﬂ Kunming' <0.001 1
o ¥ Shanghai 0.0001 ~0.002 1
City rivers (6) 59 Ningbo <0012 1
rf [ 5 1 Kaohsiung City, China 0.0001 ~0.096 1

T RQ /- WU s WU S0 v 1 ARRAR KU 2 AU XU 3 AR AU

Note: RQ stands for risk quotient; in column of risk level, 1 represents low risk, 2 represents medium risk, and 3 represents high risk.
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F10 HEBKRERHN 4-FEEREBESXE
Table 10 Ecological risk of 4-t-OP in seawater of China

WA {7 & RO UG S5 2

Environmental media Site Risk level
EIK 1 [E ¥ 2% Coastline of China <0.065 XS Low risk
Seawater 7 [# 7 2 1§ Maowei Sea, China <0.006 AU Low risk
TR [ F HE T4 Qingduizi Bay, China <0.0002 XU Low risk
Sediment [ 730 4575 Liaodong Bay, Bohai Sea, China <0.00001 AU Low risk

F e v SSD HIZR Y 9 AN IRK P Fh | BR 5 Ah
HoAb A= ¥ A+ YR ek E PriE R, T
ARk SSD k) 8 AN K P Fh v, il 45 2%
B PR BEAE 7K 3 LA S Vb R e TR S W A 4 A
I, AR SCR T SSD A5 B TR /K L T 7K LA S DT AR
) PNEC 1] DL 3% [ 1 7K FREE 4-B0E BRI i A= 28
WP PRt S %

WK KAE 2R 48 A T 4350 B0 A 1 3K
MIRRME R 0.1 wg - L7, 2% (8 3 T S B0ER ) b iy
(Oncorhynchus mykiss) i) 12 4 3 P {H 60 d-NOEC =
6.1 pg L' LUK PEAG AT AF =50 8k, %
T34 198, BATE A W Fh b S UR Y R
Fy it (Cyprinus carpio),42 d-NOEC=4 pg-L™', A
I, 3T IR AU 1 18 1 B 1 DL S At AR
BT N WA T PR A% 1 2 v #E (A R ] SSD ikt
B PNEC(02 wg- L") KRR FHIPAR R 774 1 245
H0.1 pg- LA TR —Hd g, WAL 35 I
TG AT, )12 N T PR35 e W 1 A 2 XU DAl
DA BK T HEAER T, 3040 PR AN o 1, AN TR 1
T FEORSF S i T A2 B HEPE R ARURR A o A 7
FEA R T JAFH A PR BRSO | SRR
PR U RN LSRG, R R ERLG 5%
PE,

25 TR, FIFH ECOTOX 4R | i 7 iy it
HERS HPVIS T & R SCHk T 480 JE 28 5 1)
2 PEEE R RO DL 2010 4E LI FRIE 8 AN |
11 2% F 200 9 A3l i v P Tl A B F 1) 3 v 1)
IR e 450 J 2% 1y 1 e B8 558, >R
SSD ¥A A TIRIK 7K LA KT Y PNEC, IR
FHRIEZLIE T TS KBRS LI Z58 .

2010 4F LISk, 480 FE AR 7 3 1R AN [ K PR B2
A5 B B R IR 7K Hb 2R 7K HR A <LOQ ~ 2 050
mg L™ JRKITE H i <LOQ ~ 1 605.56 ng-g™',
I ELE VK o <LOQ ~68.1 ng-L™" 3% ElE 11
FEUURH <LOQ ~ 1223 ng-g™' . T5/KAbBHT E

WK e B LA 4k 11.84 ~ 1 694 ng - L7 Al
<0.67 ~972 ng-L™",

K HH SSD :1154. 3% /K PNEC=0.20 pg-L™", iff
7K PNEC=1.05 pg-L™" R o i v 15 23R 7K
LA PNEC =0.012 mg-kg ™', # 7k PNEC =0.063
mg-kg™'

BT 4 FE L 28 AR K HL e AK 4R FE R
PRI B R B A VTR R ORI KT BRI K
FRORIL ZRIT)A A HFRAK S 4 500k e KU, HL B
TIK AR AR A, 9 ANIkma v il ) M7
W BFEE KRR AIZRSE 6 A3 AT 38 43 i A6 A i AL
B, RV ,28 AbiR K M 2 K i KU A5 07 o N
35.7% , 10 Kb BRIRIE IR K TR 9 Ak R
Bz, 1A Sk v XU V7K B T R A 38 R AU
4B FEOR T X6 3 VR K R B 5 1 1% 5 | A R B
BRI EM
BIEER N 2H1983—), X L3R, 22 RH
B AT Stk A S A

HEEREER 2 FT(1977—), 5, £, AR, 2%
R 6 A AT Fe R4S
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