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, 1.3.1.
i 1.4
NP OP BPA P680
Ra R3 R2
Ry R , Phenomenex Luna C18
R7»? 5 , , (250x4.60 mm i.d., 5 um, 100 A); ()
R6 ® ; ;
s : ; ST R0 v( ) 80:20; 1.0 mL'min™"; 25
A 230 nm; 50 uL. ,
, 3
, NP 0.08 pg'mL™", OP
0.08 pgmL™”', BPA  0.02 pgmL™,
! 10 (LOQ),
, 3cm , NP 0.02
, gL', OP  0.02pgL', BPA  0.005 ugL™;
, 2~3 NP 0.02pgg’, OP  0.02
. 200 g ngg', BPA  0.005pgg”. NP
, ,-20 75.04%~94.48% , OP  77.55%~
12 84.06%  ,BPA  92.02%~105.72%
: NP 99.50%~110.89%  , OP
HPLC ( Tedia ), , 98.08%-~109.82%  , BPA  99.10%-~104.62%
4-n-NP(100.0%) 4-t-OP(99.5%) BPA(98.5%)
Dr. Ehrenstorfer , 5
: Dionex P680 R
2.1
( Dionex ). (HN132, 10 1
), (Kudos-SK 2200H), 2. 1 2, NP ,
(Mediwax-12), , 4516 pgL”,
(0.45 um), Milli-Q (  Millipore ). 0.029~2.431 pg'L", NP
1.3 ,
1.3.1 NP . OP
10L  2mL-min’ 0.384 pg'L, 0.02 ug'L™,
,  50mL 2 mL'min” . BPA 1.594 pgL™,
, 30 min, 4mL  BPA 0.030~1.187 pg'L”', BPA
, NP
, 0.811 ug-g'l, 0.461 ug-g‘l,
1 mL, 0.22 pm , )
1.3.2 oP
, 0.139 ngg’, 0.071 pg'g’', OP
40 , 10g 50%. BPA 0.223
, 25mL 10 min, ngg’,
2, , , ,
1 mL ., 9mL , 0.108 ug-g™, 10
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1 NP OP BPA
NP/(ug'L™) OP/(ugL™h BPA/(ng'L™)
R1 1.140~3.429  1.541 1378 <LOQ~0.384 <LOQ <LOQ 0.301~1.169 0.661 0.709
R2 1.141~4516 2431 2258 <LOQ~0.023 <LOQ <LOQ 0.824~1.594 1.187 1.148
R3 <LOQ~0.716  0.192  0.020 <LOQ <LOQ <LOQ 0.189~1.198 0.762 0.654
R4 0.618~1.642 1.023  0.855 <LOQ <LOQ <LOQ <LOQ~0.961 0.254 0.030
RS <LOQ~0.712 0312 0.022 <LOQ <LOQ <LOQ 0.051~0.702 0.288 0.275
R6 <LOQ~0.045 0.029 <0.020 <LOQ~0.031 0.029 0.028 0.755~1.474 1.092 0.804
R7 <LOQ~1.062 0.712 0786 <LOQ~0.029 <LOQ <LOQ 0.320~0.967 0.733 0.739
R8 0.023~0.891  0.516 0.303 <LOQ~0.006 <LOQ <LOQ 0.846~1.133 0.926 0.864
R9 <LOQ~0.631 0.175 0.028 <LOQ~0.035 <LOQ 0.028 1.101~1.226 1.142 1.113
R10 <LOQ~0.073 0.033 0.034 <LOQ~0.021 0.025 0.025 <LOQ~0.055 0.030 0.033
: <LOQ
2 NP OP BPA ()
NP/(ugg") OP/(ug-g") BPA/(ng'g’)
RI 0.088~0.282 0.152  0.106 <LOQ~0.023 0.023  0.023 0.029~0.088 0.062 0.057
R2 0.274~0.811 0.461  0.381 <LOQ  <LOQ <LOQ 0.045~0.129 0.089 0.079
R3 0.123~0.532 0329 0251 <LOQ~0.095 0.057  0.055 0.025~0.223 0.108 0.129
R4 <LOQ~0.045 0.020 0.029 <LOQ~0.035 0.020 0.020 <LOQ~0.015 0.010 0.012
R5 <LOQ~0.030 <LOQ <LOQ  <LOQ  <LOQ <LOQ 0.033~0.065 0.044 0.041
R6 0.021~0.102  0.043  0.026 <LOQ  <LOQ <LOQ 0.054~0.127 0.088 0.079
R7 0.090~0.445 0241 0274 <LOQ~0.139 0.050 <LOQ 0.036~0.099 0.059 0.056
R8 0.081~0.448 0295  0.307 <LOQ  <LOQ <LOQ <LOQ~0.077 0.039 0.019
R9 <LOQ~0.097 0.030 <LOQ <LOQ~0.196 0.071 <LOQ 0.013~0.132 0.056 0.054
R10 <LOQ  <LOQ <LOQ  <LOQ  <LOQ <LOQ <LOQ~0.007 <LOQ <LOQ
BPA
, NP OP , , :
BPA NP
, OP BPA ,
1pgL?. ( ) NP 1x ;
10°~1x10° :OP BPA lpgg' , , , ,
NP
Mohaw Tamagawa Seine 2.2
, Oop )
NP , , NP BPA 2009 10
NP oP 2012 12 1) (7 )NP BPA
, OP 2 3

BPA
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3 NP OP BPA
C ¥
/ngL™") _
()
NP Mohaw 30 <1.000 [4] Mohaw 30 <3.000 [4]
Tamagawa River 0.050~1.080 [5] Seine watershed 0.260~2.870 [13]
Schussen River 0.0006~0.135 [6] Upper Danube River 0~1.364 [14]
0.014~0.173 [7] 0.0007~0.011 [7]
<11.300 [8] 0.110~7.808 [15]
<4.516 <0.811
OoP St. Lawrence River 0.005~0.084 9] Seine watershed 0.005~0.490 [13]
Tamagawa River 0.010~0.180 [5] Ulsan Bay 0.120 [16]
0.025~1.261 [10] 0.002~0.044 [12]
<3.150 [8] Yundang Lagoon 0.025~0.027 [17]
<0.384 <0.196
BPA Ter river <0.050 [11] Upper Danube River 0~0.022 [14]
0.020~0.050 [10] Ulsan Bay 0.054 [16]
<1.040 [8] 0.003~0.015 [12]
0.020~0.050 [12] Yundang Lagoon 0.021~0.044 [17]
<8.296 <2.225
2.1+ ]
« ~ l2} C 1] 7
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Pollution and Distribution of Phenolic Endocrine Disruptors in Water Columns
and Sediments in Ningbo Inner River

CHENG Jun-rui, XU Ji-rong, LIU Ying, ZHANG Rui, ZHANG Qiu-fang
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: Distributions of nonylphenol, octylphenol and bisphenol A in water columns and sediments at ten
sample collecting stations in Ningbo Inner River were investigated using the method of high performance liquid
chromatography coupled with ultrasonication extraction and solid phase extraction. It was found that NP and
BPA are widely scattered in Ningbo Inner River, and the detection rates of both OP in water columns and
sediments were about 50%. The highest concentrations of NP, OP and BPA were measured as 4.516 pg'L™", 0.384
;,Lg~L'1, 1.594 ;,LgL'l in the river water samples, and 0.811 pg~g'1, 0.139 pg-g'l, 0.223 ug-g'1 in the sediments
samples, respectively. The concentrations of the three phenolic endocrine disruptors were found to be higher in
Jiangbei River, Ningda River and Hucheng River, and relatively lower in Chengwan Reservoir, Yao River and
Houxi River, and with the higher concentration in winter than in summer. There was also a positive
concentration correlation, although insignificant, among the three pollutants in water columns and sediments,
The result shows that exposure to the phenolic environmental endocrine disruptors may risk ecological aquatic
organisms in Ningbo Inner River.

Key words: Ningbo Inner River; water columns; sediments; phenolic endocrine disruptors



