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FAN Jing- J‘“gl 2 WANG Sai'?, TANG! Jif- -peng'”, /DAL Yu-ni'?,"WANG Lin'?, £ONG Sheng-xing'*, HE
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(1. Research Center of Hydroblology, College of Llfe Science and Technology, Jinan University, Guangzhou 510632, China;
2. Enginéering Research Center of Tropic and Subtropic Aquatic Ecological Engineering, Ministry of Education, Guangzhou 510632,
China; 3. Central Station of Environmental Monitoring, Guangzhou 510030, China)

Abstract: This study aimed to investigate the occurrence and spatio-temporal distribution of 4-tert-octylphenol (4-i-OP), 4-
nonylphenol (4-NP) , triclosan (TCS), estrone (El), 17B-estradiol (E2), and bisphenol-A ( BPA) as endocrine disrupting
chemicals (EDCs) in the water of the Liuxi River and to evaluate the risks for estrogenic activity. The resulis showed that EDCs had
been detected at the 14 monitoring sites and the total concentration ranged from 26. 07 ng-L™" to 7109. 5 ng-L~", with the highest
contribution rate coming from 4-NP (78.62% ), followed by BPA (11.91% ), and the other four EDCs ( <4.92% ). On a spatial
and temporal scale, the EDC contents increased longitudinally from upstream to downstream, especially in the heavily-polluted Baiyun
section where the water quality was lower than level V. The EDC contents in the tributaries were much higher than those in the main
channels. Influenced by the monsoon precipitation, the contents of 4-NP, 4-t-OP, and total EDCs in the rainy season were significantly
(P <0.05) higher than those in the dry season, while the seasonal changes of E1 and E2 followed the opposite tendency. A Pearson
correlation analysis showed that DO was significantly negatively correlated with all the EDCs, suggesting that the EDCs and reductive
organic pollutants might coexist. As TN, TP, NH," -N, permanganate index, and EC were significantly positively correlated with E1,
E2, BPA, and TCS but not obviously correlated with 4-NP (P >0.05) , we presumed that the pollution source of E1, E2, BPA, and
TCS might be the same with nitrogen and phosphorus nutrition, originating from the point source emission of the domestic sewage,

industrial, and agricultural wastewater. In contrast, 4-NP and 4-t-OP more likely originated from the non-point source pollution from

Wi HE: 2017-08-17; f&ITHHA: 2017-09-04
E4£mH. ?%Wkﬂigéimé JARAE NRBUFERA SE 4 8 S T H (U1501235) 5 T AT RHE -3 H (201605120924034 ) 5 T~ M RHE
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YEE RN SEER (1992 ~ ), &, Bi-0F5EA:, BB I AEDS, E-mail: pkt9203 @ foxmail. com
# JBIEIEF , E-mail : yangyang@ scies. org
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agriculture. RDA results showed that the variation of the EDCs contents by season was more obvious than that in space ( RDAI
56.14% >RDA2 14.20% ) , which was much more influenced by 4-NP in the rainy season and by BPA in the dry season. As El, E2,
and TCS were positively correlated with the Cu, Zn, cyanide, and fecal coliform, these three target compounds could be used to

indicate the multiple pollution components for water quality. Compared with the worldwide reported EDC contents in waters, 4-NP,
BPA, and TCS contents in the middle and lower reaches of the Liuxi River were at higher levels, while E1, E2, and 4-;-OP were at the
middle and lower levels. The risk assessment for estrogenic activity showed that the RQ values in the middle and lower reaches of the

Liuxi River were all greater than 1,

indicating that the downstream river sections were under high risk for estrogenic activity. As a

result, appropriate precautions are needed to improve environmental management.

Key words: Liuxi River; endocrine disrupting chemicals; spatio-temporal patterns; source analysis; estrogenic activity; risk entropy
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Fig. 1 Spatial distribution of the 14 monitoring sections for water quality in the Liuxi River
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Table 1  Basic conditions of the 14 monitoring sections in the Liuxi River
Fonl T B e L2 A
i s$3 EiwAn N23°44'27", E 113°43'47" " (LK R M, o] lﬁ’/ﬁiﬁ. ﬁ&%‘
Wk i 4 CBREL N23°38'59", E113°38'50"  SBUBfEHML, RSRIEILE L
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mm x 150 mm) ; FEE 25°C ; PEEER 10 pL; Fshi
KK (A) FIHEE(B), BEVERFEF R .0 min
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FAF BN ESLIR, Sl AT SR T 30 psi
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x6.9 kPa) ; 25101 55 psi(55 x6.9 kPa).
1.4 s AORIE(QA/QC)
SRR B (0 VA P ORGSR, KRR AR
“EFRPRA EDCs MMk BE RN 1A RS H, nds
2 M, BEBIAR AL a AT AR LAB 1R o e v
HAMHNZR T, KEEF EDCs # IR 88. 2%
~135.7% , MXTFREMR2E (RSD) 7E 2. 2% ~8.3%
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ng-L~', %

1.5 Hshbi
FAMEFIARIEZE BT Excel W58 ; FLXT
FEAR ¢ Ku i . IS AR ¢ Ki5 | Pearson *Hi\'é @ﬁ“ﬁ
fE SPSS 18.0 58 ;% & 4k Hr >k M GraphPad
Prism 5. 1. Canoco 5.0 % EDCs /’3 %&ﬂ(ﬂi‘“

AL = i F W) 107 5 2R 3R AT
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(DCAYEE R 1457 €3, BOEFITUAGHT (b)) e
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K, p RGP 52 BT fE WK B, EEF ( relative
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YT, PG YR EEF & H EC,, ShREXT
M8 E2 1Y EC,, Z HufH, EEF BUEZ% k[ 21 ] . El
E2, BPA, 4-NP il 44-OP /) EEF {43514 0.3,
1.0, 0.000 11 0. 000 637710. 000 93.

MG R B AR T 3 (ECTGD) HhE T &

P B KU A 532 Il Hernando 45 f4R3E , A<
WFELL EEQ {5 E2 ) PNEC {H (4 HuAH, 155075 %
W) XS 4 (risk quotient, RQ) , Hﬂutt&ﬂfﬁ/ﬁ%(ﬁ
PERUS A, AT -

RQ = ZEEQ/PNEC(Ez) ﬂ-f’f
A, PNEC(E2) 0 K2 g TR JE (predl.cted
no effect concerﬁratlon PNEC) Bl 3¢ 1 ng -L- 1[19]
Ny Heman,do #[23] 3&3:(75 f’*%ﬂhkﬁ‘%ﬂ%ﬂ
GrhmifE RQJ<0 ﬁmﬁbﬂl& 0.1<RQ <1, A
I 5 RS, W

S

2 mRSuR | 7 p
2.1 JKIRBLFEER R EDGs W FE 251k
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AV BT Ui S14 VLA, KR K, uHE
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T i 6 T i
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<
/ T2 \/K/
- 0
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Fig. 2 Major physicochemical parameters of the water quality in the Liuxi River (averaged for a year)
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2R ZATIRME, DO BTk, S1 ~S4 {741 DO >
8 mg- L', /KJEIk I 2 hrifE; *%i?%’?ﬂ? %z
T&ﬁi*ﬂnéﬁizﬁ{wk%uTZ%M&VJ(E? M, DO JiT
e BN W B AR, & SI3 uﬁtﬂﬂﬂs—dmﬁ 3.8
mg-L~", KA T ~ V222 08), F KR 7E
IV ~ VI, S23 S13 v ik lid 2z, M V.
TN (0.20 ~ 5.48 mg-L™"), TP ( > LOQ ~ 1.36
mg-L™") . NH, -N(0. 06 ~4.21 mg-L™") | EihiREh
840 (0.9 ~ 8.5 mg-L™") Ml EC (48.1 ~ 354.2
pSeem ') MAEAL R SAAH L, T I K b U B ik
BERAR, A g, B RS, BT
U DX R R SR B = T T, DB R
Ui, JUHIE TR S I B, T5 YR g o R
F B AR T RS F 3 SOb A BLTS Y vk
ﬂuﬁw
ZEA =WIR I EE A P (- 3) , RN 14
W T 2 EDCs, BABIKIR T ER —E
ﬁ%?#ﬁ%ﬁﬁm, LB v Y L 26 07 ~
7109.5 ng-L™". ELl. E2 9 i R4 5] H905%
57% g/i%f“nz@ja ND (& Kt ) i~ 27.75
ng-L™"(¥1H 4. 17 ng- ‘L~
(i’J{El 85 ng* L D)5 TCS K H RN 71% )\E/"&
F«alﬁ/ﬂizﬁ&dx g ND ~ 2 000-49<ng- T, ﬁ{ﬁ
64.77 ng-L75) ; 45-0P  4- NP%HBPA;;Q ﬂn@ﬁﬂﬁ
mﬁ&ii’am? 62%
487"60 g L2 (¥ f8 56.80 ng ),

)%HND~19 60 ngL =

P B R U D -
AND_~"

-

6 804.43/mg- A '(41H1060.03 ng-L~") il 84027~

1385.28 ng-L™' (#1H 160.34 ng-L7"), JuH &
BPA 7EAAL AR (R 12 100% ), B &%
i AEFE T2 i a5 KAk . 6 B B bR s 4L 8 B o
EDCs SBT3 LUARIR hy . 4-NP(78. 62% ) >
BPA (11.91% ) > 4-1-OP (4.92% ) > TCS (4.81% )
>E1(0.31% ) >E2(0. 14% ), 1WA K44
EDCs L4 4-NP &, HiK K BPA, E1 1 E2 B9 51k
/.

6 F HARY) 5 & EDCs 1 J5 4R 2 4347 v [l i
N3, B e B SR B, B2 I 3h i Fl 4K
INGN, Hoft 4 B BARY) KB EDCs (4 B 728 1k X ]
K, UL KR Ff EDCs ¥ J8 76 A (3 4> 7K
1 DS e G S N D WA O =8 =X 2 = S R N
e, 14 AW 5 FTIAS 6 B H BRI B 0T 344E
T FHRE(n =14 x3) , FEFEKEAET T B
EDCs ¢ B {57, J0HOR B REE 2 i S K i
RGN B AR . AN, 4-NP R TCS WK

-~

H (6 804. 13 ng-L~" 12 000. 49 ng-L~") 34t BL1E
MK S13 7 85, % A7 s 4% =i 1) 4-NP AT TCS #k i
FiTH T H AR T {H (1.060. 03 ng-L~" Fil 64. 77
ng-L7Y), Jfim @ T M P E (135,11 ng L™
f12.37 ng-L7").

o

62% 69% 100% 100%)

I 0-! b
i

D
N

109 |

FHE
i
25%
TN

Sl

10°

J5 Bk g /g L7

ln—| F
57% 95% T1%

Eé IL S 4-r:OP 4—TI~'P BPIA ,E.Eb(‘s

FEE T E o HoRiZ A& 9 i v e e B R

DI ERORS 3% n =42, 14 8 x 3 K3

FRZA kA 6 # EDCs B4 K% 5 EDCs E’J
RERESHHEE
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LR N g (1 4) TR T i
B (S9 ~ 514>Miﬁﬁyiﬁi£ﬁ?iﬁ<51~s4)
HiE (S5 ~88). E2. El, TCS., 4-1-OP /BPA | 4-NP~
éEmbfﬂlﬁﬁm%nmw¢m¢ﬁﬁimr
(ng-L~ )éj\jjlmo 66(3.03) . 1.61(6.74) ['6.04
(187.42 ). 35.71 (77.89). 67.27 (253.40 ).
368.74 (1751.31) . 480.04 (2279.79), FiF/Kik
W6 Ff EDCs T v B2 L ERY 2. 18 ~4. 75 1%, He
i, E2, E1, 4-NP, BPA K & EDCs 7€ F g BL iy
Frm R B T L (KRR, P o<0.05). iR
)i L XA 55, AR AT IR AR, BTz A
ﬂa?ﬁt%ﬂ?ﬁ’ﬂﬂﬁﬂ& il XN T R B,
A AR GRS | AR R B 3, AR
b PR HE K AR A 1R V5 AKIE A XN 7
%, WAL . TR R, B RSB
Tl AR RN A 5 ¥ K 2 HE VS T I R A CRE L
P b, BREIEIAT HR T Ui b X A7 R B A A T &
SO, CSFECY TS YW HE R S YL A
JETR X EDCs ¥ B 18 i it 32 2 R 2
UEAh, W RN A = X B, S EDCs
WP I T 5 2 ARAR A TR, s S13 ‘HE;’UJ(
A EDCs YR EE L = T T3t S12 Fl S14, X 5 X5
SCAE RS A VR AT I T B S Y TR 3 Sk
TGS AR —2. MK S5 R 2016 AT A
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AR RUBE I, FeXd ¢ Mg sl R s (% 2), 6 Fh
H bR o e e B A8 Ah A 22 K -5 R K 3 =22 8] 22 55 e
JHI . FKHWI, 4-NP | 4-1-OP J i EDCs e i 3
B TAS K (P <0.01), H 4-NP 2% KA
EDCs M EE 5i#k &, 5 EDCs B 05 ik 86%
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Fifi #ife
|-IIIII.-|.III
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F |, BRAEFAE UL 52 WK shl 5 s AR TR
RS TRV AGIRI | x 2efh 249 i v
JIF O Aot M 2R AR M Tk ( APEs ) S [ i = ) ]
2 S EA K 4-NP 1 4-0-OP ¥ J3 T 25 Y 32 2 5
[12,27]_

TEAG . SE/K], BPA, TCS, El . E2 M 5THk 1L
B 4 B B B4 hn, BPA BUAR 4-NP A R K {4
EDCs W EZ 51k %, 5 EDCs B 1 41% (17%
~49% ), E1, E2 ZEA KW BT i vk B W 2 8 T
FKWI(P <0.05). BPA Fil TCS 7E A R F I AN
e, BB A s i Al R E K ER
BE, MG G, LA EL A E2 S {RERTY E
%%%&%igiﬁ?aﬁk*ﬁﬁ%ﬁﬁ%m
mmm1%4m%mtmwwliﬁ4ﬁﬁﬁ%
T$mﬁﬂﬁwﬁﬁﬁﬁftﬁiﬂwmﬁ?m
AR ﬁ%ﬁ%aﬁﬁm At A, W&ﬁ
P Y MT @Eq %Mﬂ wﬁi%man
&n*ﬁL ﬁﬁﬁﬁﬁﬂ Tm%%ﬁA%ﬁ“
ﬂﬁ%;%h?m R W BT T i b
WAL A0 i A etk 8 5 0L
%@f%i%?¢*%

2.3 EDCs 557K Fcis b il (A e
TEI KA EDCs ¥ BE 5 5 HUK B F8 b ] 1
Pearson AHCHE T 45 R B8 (£ 3), DO 5 6 F

EDCs Hirn¥ ¥ 2 B F A C (P <0.05), Uil
EDCs ¥ B 19 34 fin £ Bl #E S0 R Ny 1 & A5 R B
FRERRER 5% EC 5 E1. E2, BPA, TCS WJFE
FAEASE, BB B3R 4 Fh EDCs H bR 5 HAiE 5
PR LG P A B rTREPER &1, IR A ALTS
Yt 51 N 5% B R R I AR T TS K R T A
K HE I 2R B A, E1, E2, BPA |, TCS
B ENH, -N| TN, TP 2B EFIEFHX(P <0.01), ¥
Wk 4 s el e SR, BEE IR RIS R, 5K
TR0V R SR Y X 3 VR T K TR B A 5 R R
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LR, AT AETETG K | o 3 B SR B I K R i R VR
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x2 W, E., FAERZEAKED EDCs REBIREHE TR ¢ 916D
Table 2 Paired-samples ¢-test of the EDCs concentrations in the waters of the Liuxi River among the dry, rainy, and normal seasons
HAZS
[[RQEEZN Wyl I—— p— 22 5 95% B A X ] 18 JWOEETE 2Pt
TR I
E2 1.34 2.20 0.59 0.07 2.62 2.28 0. 040 *
El 1.47 2.36 0.63 0.11 2.83 2.33 0.036
TCS 157.87 526.73 140.78 -146.26 462. 00 1.12 0.282
iz 39 -F= 7K 4-4-OP -76.71 87.94 23.50 -127.48 -25.93 -3.26 0. 006 **
4-NP  -2750.70 2069. 88 553.20  -3945.81  —1555.59 -4.98 0. 000 **
BPA 87.13 248.03 66.29 -56.07 230. 34 1.31 0.211
EDCs —-2492.45 1 686. 37 450.70  -3466.13  -1518.77 -5.53 0. 000 **
E2 1.63 4.85 1.30 -1.17 4.43 1.26 0.231
El 2.18 7.72 2.06 -2.28 6. 64 1.06 0.310
TCS 155.47 505. 82 135.19 -136.58 447.52 1.15 0.271
SR -Aili 7K A 4-4-OP -34.56 134.72 36.01 -112.35 43.22 -0.96 0. 355
4-NP -12.51 231.56 61.89 ~146.21 121. 19 -0.20 0. 843
BPA -64.91 147.15 39.33 -149. 87 20. 05 -1.65 0.123
EDCs -17.60 509. 06 136. 05 -311.52 276. 33 -0.13 0. 899
E2 0.29 2.85 0.76 -1.36 1.93 0.37 0.714
El 0.71 7.36 1.97 -3.54 4.96 0.36 0. 7954
TCS ~2.40 34.54 9.23 ~22.34 17. 55| ~0.26 7 049 |
K -7k 4-1-OP 42.15 128. 74 34. 41 -32.18 116. 47 1.22 0. 242 -
4-NP  2738.19 2037.11 544. 44 1562.00 | 3/914.39 5.03 .““0. 000:3
BPA  -152.04 364.45 © 97.40 -362.47 | 458390 | -1.56 o.;_ﬁé |
EDCs  2474.85 1'687. 39 / 450. 98 1500.58 | 349943 . 5.49 0,000 % 4
D BRIESR 13, « FREFHERE (P <0.g5)) + « JREFEEE(P <0.01), T ¥ % U aar
A %3 m£1m¢¢um:~§5 M*AEHMPmmmm%ﬁﬁﬁw -4) 7
- . Table 3 Pearsun correlation goefﬁc;eﬁts elween EDCs concentrations and bagic parameters 0[ water quality (n = 42) - =
KFEBLIEE E2 ‘ El ©oTCs peA 4-420P 4-NP “ 44 EDCs
DQ/mi-L 7! -0.667 |/ 20. 74*“* ‘ -0.44" —0l4L™ J -0.46" ~0.40" -0. 056 **
EC/u’s-cm}'l 0.901 0,95 ** 4063 0.64* 0. 54 L 0.42 0.59*
TN/mg-L°" | | 4 i 0.76™ & 048" 0 62" 0.57* 0.54* 0.28 0.45*
TP/mg- BN 0.87* 0.76 % 0.98* 0.90 ** 0.47* -0.03 0.23
NH; -N/ag-L ! 0.88** 0.83* 0.85* 0.78 ** 0.57* 0.22 0.45*
ISR mg L 0.50** 0.56 " 0.49* 0. 60 ** 0.25 0.35 0.58
BOD,/mg-L " 0.49* 0.57* 0.37 0.33 0.47* 0.37 0.47*
YER B /mg-1L ! 0.28 0.28 0.25 0.37* -0.31 -0.37 -0.30
%/ mg- L 0.32 0.27 0.30 0.25 0.27 0. 34 0.41°*
R B F R T 5/ mg - L 0.29 0.41" 0.07 -0.05 0.01 0.24 0.25
R E/ A - L 0.75™ 0.76 ** 0.47* 0.23 0.27 0.19 0.32
H7 (Cu)/mg-L"" 0.55* 0.69 ** 0.08 -0.06 0.48* 0.54* 0.55*
£ (Zn)/mg-L"" 0.72* 0. 60 ** 0.53* 0. 49 ** 0.51* 0.41* 0.55*
HE(Pb)/mg-L " 0.08 0. 14 0.12 -0.19 -0.26 0. 14 -0.22
ANE(CS ) /mg L1 -0.00 -0. 00 -0.06 0.15 0.47* -0.17 0.44*
i (As)/mg-L"! 0. 34 0.41°* 0.07 -0.08 0.36 0.61* 0.61 ™
AW (T-CN~)/mg-L~! 0.57* 0.63 " 0.32 0.24 0.49 ™ 0.53* 0.62 "

R4 EL, B2 5Z2 055y
AR A M E e
YR 0E 15 K J& B

E2 B 5 (Cu) | B (Zn) |

W MG, A
Ul BH B N Bk & HE
E2 1) FEORIE, AN, E1
fifl (As) FIF ALY (T-
CN ) MEEBFEIEMIE(P <0.05). AL,

CEE R B ) SR B A R
{T"Fw?s‘imuﬁﬁiﬁﬁjtfﬁmi‘ﬁﬂ e SRy, A
T SR B A K R A= 1 5 K L AR ™
a0 S13 L A FANANEDT U NBL T (i 52 | e
BN AU ) AR AR i R R A L R K R 22 Ak B
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8 EAE L /N HEAGRIZEN, SEOZA S8 EDCs | RDA2 f##¢ T 14.20% . RDA1 TERH AR B X 1%

HE R KB FEA YR TR,

5HAML 5 # EDCs V5 <A, 4-NP 5 & | #
BRI B AR I A 3 (P >0.05), JuHZ
FEHET B (S5 ~S9) , B4R TN, TP JNH, -NiR J&
A KIEHE I, {5 4-NP B3R, Hit, ¥
W 4-NP 5% | BB SRR A AR, ek,
FIAKIHKMA A 4-NP V& A W, (B R & B
TN, TP #EE R R L8 T, S48 TN TP 76 K&l ]
FRIE | AR25r 4 BRI v FE Ay, L FETRUDI Bl
R R AT, (HNAE LA R, FIRWK AR
W 4-NP Sk TR VS Y 1) T RE R B i T AL RS
FR4k.
2.4 EDCs TEFISNEE L5 ks

T EDCs 3 | MKk 22 R (£ 2),
B I — B A T TC AR 20T (RDA) |, 25 R 7R
(F5), A% (RDAL F1 RDA2) L 1 Ay
BRFRM 70.34% , H, RDAL f#RE T 56.14% ,

KA EDCs #9530 A B 1400 43 (22 =K 499,
AAG A ), T RDA2 W) 3= BEAE 23 i) RUBEE Ltk A7
TR G, ARAE S | A K A A7 A5 ) £ SRR
W IRIE R K A EDCs 434 Rl 43 R 4 A X 8
XIRO &7 5437 5 DO AF b IFAE G, i 6
T EDCs B HoAth 75 Y ) 78 1k 52 A 26, 33X BB 40 o5
(W1 ~W5, DI ~D4) HbAb T Fiif, Jes2is gy
Mo g /N ML DX 5 XA QTA 56 T Rl 7K S0 ST VR 30T H T U
I (D6 ~ D12, D14), X LAV p 32 B 52 A K
BPA ¥R AR bsZ R ; XIS T T F /K & o
T (W6 ~ W12, W14), 3kEef i 3857 Fk
1 4-NP Fll 4-¢-OP 5205 X IK@ A T Ui S A7 A
(D13, WI3), AR 3275 et 8, i X0 T HAth
{5, RDA 3 A Rt — 2 Ui B 7 & WK fh
EDCs ¥i¢ B 4 I (1] 72 B2 L 25 1] 48 Ak 3 B fi
@-FABCIRITK Yty EDCs e BT R NP
1 4-1-0P S, i bl | 7J<P;HJF1'JJI_%3§‘-'B}?.-A i ;

1.0

RDAZ2 (14.20%)

4-1-0P

V-ArOH

-1.0

0.8

RDALI (56.14%)

D1 ~ D14 43 HIZRRAKI (D, dry season) B 14 N7, W1 ~ W14 051 FR R FEKYI (W, wet season) 1Y 14 A RAE A
AS, anionic surfactant, P32 FREIEER]; Petroleum, f1iH2E; V-ArOH, #£4 8 ; FC, fecal coliform, 2 KIHHFF
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Fig. 5 Redundancy analysis (RDA) for the relationships between the target compounds

of EDCs and water environmental variables in the Liuxi River
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BEEHERAT )N TR KA 6 Bl 233+ PR i 25 A

SRS PR XU 1061

@M T El, E2, TCS £ Cu, Zn, ZERGFFH . R
TRy FE B S5 ARG, UL = F WA e 2 5 Y
TKARFE 75 B B .
2.5 EDCs HFF 4

T g, KGRI B (ST~ S4) | i
(S5 ~S8) FIF U7 (S9 ~S14) Wl Be kA7 %143, 43 51151
HA X 6 A EDCs (145 52 R 33 [l o ] A0S
BifH, ﬁ‘ﬁ@lmﬁbaﬁkmﬁsm EDCs ¥ B 17 g

T, XS s A R BRTL KA EDCs Vi 43
ACETor8aE. UL 4-NP 3, HAe B, iz
AR Jo et e B TR TRIE 20 50 9 ND (R A ) i1 84. 94
ng-L~", R TIREERIT . PEHET Madrid 9] F12E [ 3
B A K, BB B X 4-NP R TS Gt
KRR, AR IEAE R IER B 601. 27 ng-L™'
EHERVT . 2 K F] Venice M A1%5i24 4 Ria de Aveiro
T, O L0 Y Yl R ORI A o g BT MR . R

(F4). SR EH, FENYHKMED EDCs WIE b, WEW FifHh X EDCs 7542 1438, Nix
EHEAECR PR EIREEEN, b EiftX 6 EPXHZXEL, JUHE LKA EDCs R PR
Flt EDCs ¥ BEAL TRk F, 1 R e TRm K sl
4 MIEA EDCs iRESHAKEH EDCs # HIRELEK" /ng- L™
Table 4 Comparison between the determined EDC concentrations in the Liuxi River and those in other waters/ng-L ™!
X El E2 4-1-0OP BPA 4-NP TCS
o 1o ND ~5.16 ND ~1.90 ND ~170. 71 11.94 ~144.33 ND ~1599. 08 ND ~26. 31
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