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Spatial Distribution of Three Endocrine Disrupting Chemicals in Sediments of

the Suzhou Creek and Their Environmental Risks

LI Yang', HU Xue-feng', OH Kokyo’, MOTEGI Mamoru®, OHTSUKA Nobutoshi*, HOSONO Shigeo’, DU Yan',
JIANG Qi', LI Shan', FENG Jian-wei'

(1. Department of Environmental Science and Engineering, School of Environmental and Chemical Engineering, Shanghai University,
Shanghai 200444 , China; 2. Center for Environmental Science in Saitama, Saitama 347-0115,Japan)

Abstract: Three environmental endocrine disrupting chemicals ( EDCs), named nonylphenol ( NP), octylphenol (4-t-OP) and
bisphenol A (BPA), in sediments of the Suzhou Creek and its branches were detected using gas chromatography-mass spectrometry
(GC-MS) method. The results showed that the concentration of three chemicals varied greatly from site to site, which ranged from <
1.0-5800, <0. 10-39 and 0.90-180 wg-kg™", respectively. In general, the accumulation of pollutants in sediments closely related to
the intensity of anthropogenic activities; the concentration of three chemicals in sediments of municipal section of the creek are
significantly higher than those in the sections of suburb of Shanghai city and Jiangsu province; the chemical concentrations in sediments
of branches are significantly higher than those of the main stream of the creek. Significant correlations between each two of the three
chemicals in sediments were observed, implying their similar source provenance. Taking nonylphenol as an example, the environmental
risks of the EDCs in sediments were assessed. The result indicated that this chemical in the entire creek except the Wujiagang Bridge
point had posed potential toxic risks to ecological system. Therefore, more countermeasures should be taken to prevent EDCs from
entering the creek.
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Fig. 1 Spatial distribution of sampling sites of the Suzhou Creek and its branches
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Table 1 ~ Sampling information and sample physicochemical properties of the Suzhou Creek and its branches

FEf S SRARHFR] FE SR B S IR X35, FemBit  FES R pH TOC/%
S1 2009-11-21 e i TRV 54 B RN TR 7.75 0.79
2 2009-11-21 PRI B iPNG TR IR B BIR A, TKIER 7.76 0.98
S3 2009-11-21 VLRI oL 4s B YN ToR 7.54 0. 88
S4 2009-11-21 AL AL B K Jo5t 7.55 0.82
S5 2009-11-21 SN SRS A B HIR TR 7.96 0.51
S6 2009-11-18 HEVLFEHE I AT i T X B YREN RRR 7.84 0.33
s7 2009-11-18 A% LU F AT TR T X B IR A RIRR 7.65 0.53
S8 2009-11-18 BB I T X B YREN TR 7.79 0. 68
S9 2009-11-18 bR ST T X B TR Af TR 8.19 0. 60
S10 2009-11-18 HUBE BT ST LT X B KA Tos 8.03 0.69
S11 2009-11-18 H PH R I AT i T X B IR A8, iR 7.85 0.62
S12 2009-11-18 R EN JRHT T X B IR A RiiES 7.57 0.57
S13 2009-11-20 TLT FEAT I T IX B YREN TR 7.63 0.58
S14 2009-11-20 E LT I JHAT LT X B KB, TR 7.67 0. 68
S15 2009-11-20 K5 B JRMTT T X B PSEN RIESS 7.77 0.61
S16 2009-11-20 H =F B A IR JHAT b X B TR Af 5 7.51 0. 65
S17 2009-11-20 P G AT JRHTT T X B PSEN RiiES 7.67 0. 83
S18 2009-11-20 P AR I T X B YREN RHE 7.62 0. 81
S19 2009-11-20 IEY 2 IR JHAT b3t X B IR A RiiiES 7.85 0.71
S20 2009-11-20 R Sk FHTCA ST BK 6 RHE 7.62 0.99
SB1 2009-11-18 Vhm K S6.S7 A3 IR A S 5L 7.48 1.09
SB2 2009-11-18 S VDTV R S6.S7 1A 37 i PSEN RIER 7.72 0. 89
SB3 2009-11-18 AL — 545 S7.S8 [H] 3£ ¥ KA TKIER 7.63 0. 61
SB4 2009-11-18 DI IR R S8 .59 1] 37 i PSEN b 8. 04 0.38
SB5 2009-11-20 T8 5 R S13 . S14 [a] % i B HR 7.43 3.91
SB6 2009-11-20 PR EEAT S14 S15 A i KA TR 7. 84 1.01

4E-d,, ( phenanthrene-d,,, W F CIL A &) 2% E-d,,
(fluoranthene-d,,, W4T CIL 2~ #)); H ek, H
B GEC R A S | CBER Y O g el oK
TR AN R AL AL B B Rl BRRR S TR N
R LE (T XA AH).
1.3 FEMHI
1.3.1 AR R FTAL 2

FREC10 g MR IRAE A, B0 K BR BIE WL m
A 30 mL I SESMR AT A 2 H 10 min, LA2 500
remin ' FOFE R B0 B 12 min, B BB 0 FE RS
FEANA 30 mL FI P E A 4R X 1 U, & 01 2 4 I
W, T 40°C oG m G e i 28 % g vk 4. in A 1]
WCRFE m ) (P Co-n-NP . ° C,-BPA 4% 100 ng) ,
AR E C B BE %, JF 1 5% 19 s Ak sk i
W RE. Z 05 H 50 mL (1) 5 H B % 4 X 10 min,
Sy EJE P A PR 1 R R 2 IR IR O A
L TIRBRRENIK , FEIR T 40°C N &l k% 25 K Fl
RS,
1.3.2 fiiAfl

WA TG AL IMA 0.5 mL 1 mol- L™ "B A R

LA - BEVEWOR 0. 2 mL Wi R 2 B8R, 76 =5 i F i
B 10 min. FRRANA 4.3 mL 1 mol- L' & A 1k
BR-Z BV, BB 2E T T0°C Kk 1 h. KB 5
RE R N B =G, A 3 mL 2% 15 /K (il [& {4
VIR A i A 2 mL 1E & Be dE A7 8 i, 7
ik oK B R A K A R — IR, R T T TR

AR ELT.
1.3.3 4k

2 PR RAE S HPOINA 1 mL 4% Zit-1EC
el i, e ME AL By 9 S B Ak LA (I T
Waters 23 6] ) @k, 7 8 mL 4% £ Bk-1F & be ik ik
R B A, AR SEIAR Y 8 mL AR T 40°C IR
SWAEE 1 mL, MAWNARYI IR (JE-d,,  FE-d,, 2B
d,, % 100 ng) , ] GC-MS #4750 4r.
1.4 HEASIIE S E &

WAL S ol 3£ ThermoQuest /i I Rl £
TRACE GC 2000-TRACE MS S 8,15 B4

SIS DB-5MS(30 m x0.25 mm i. d. |
df =0.25 pm) B E O, AP AR (1.0
mLemin~") , B 5 R TC 40 i R RE  2FRE CIR N
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Fig. 2 Distribution of NP in sediments of the Suzhou Creek and its branches
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Fig.3  Distribution of 4-t-OP in sediments of the Suzhou Creek and its branches
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Fig. 4 Distribution of BPA in sediments of the Suzhou Creek and its branches
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TR BSOS TR & i SN SR TR
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TS Gy 7 I U8 1) 4 1t , A 24 {RUHiR 3B, Funakoshi
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BT H AR 208 R S5 R S P T R RO
A B RIEE A n.d. ~13 pg-kg ™ Fln. d. ~
44 ng-kg " PGS RAR L IR N R R AR, — 5 T AT
AES HATE 1970 AEMUAE (K 15 Je 42wk ) | i il %f
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