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Analysis of Estrogens, Nonylphenol, 4-tert-Octylphenol and Bisphenol A in the

Sediments

WU Wei, SHI Jiang-hong, CHEN Qing-cai, ZHANG Hui, LIU Xiao-wei

(State Key Laboratory of Water Environment Simulation and Pollution Control, School of Environment, Beijing Normal University,
Beijing 100875, China)

Abstract: Estrogens and alkylphenols have received much attention because of its endocrine disrupting effects to aquatic ecosystem in
recent years. The fate of these compounds in sediments which is a repository of many organic pollutants has an important significance on
the study of behaviors of target compounds in the environment. It is difficult to separate trace estrogens from sediments with complex
matrices. Alkali extraction, liquid-liquid extraction and LC-MS/MS were used to analyze estrogens, nonylphenol, 4-tert-octylphenol
and bisphenol A in sediments based on their physicochemical properties. The results showed that recoveries of the seven target
compounds were 61.3%-93. 7% . The established pretreatment method can effectively remove pollutants that cannot dissolve in alkali
solution or that cannot dissolve in both acid and alkali solution. It can widely be used to analyze sediments and soil samples because of
its low cost and simple operation but with high recoveries and low detection limit.
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Table 1 ~ Gradient condition of mobile phase

Fes Eq‘l‘fﬂ HiTkrs ZK (pH =10) F
/min /L -min ! /% /%
0 0.00 650 85.0 15.0
1 0.20 650 85.0 15.0
2 1.20 650 30.0 70.0
3 2.00 650 10.0 90.0
4 3.00 650 2.0 98.0
5 6.10 650 2.0 98.0
6 6.20 650 85.0 15.0
7 10. 00 650 85.0 15.0
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TRAH €515 53 T R 06 A 7 20 AT, 0 1) AW B Sy
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2k, 7 R EARITE 0.2 ~50 wg- L~ 9 B2 BBl N £ 1
KR RAF R ¥IRTF 0.999.
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Fig. 3 Recoveries of two extraction solvents
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Fig. 4 Recoveries of different volumes of extraction solvent
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Fig. 6 Recoveries of NaOH extraction with different concentrations
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2.3 [AISCRAY IR K SEBREE A 45

LS o R UR TS M DTBUIRE 4 10 ng-g ' 1Y
IO I ABR W, 4% RO A0 J5 1) i A 320 R F
ATTRAL BRI 4 P R I T- 380y . L0y . W
My A i, ST RICR TR, S5 R SR 2 R, ARy
e 7 M PR A Y ECR A T 58% ~94% 2
6], 7 AR A T 0. 04 ~0. 1 ng-g ™", AHX A5 I
ZZ(RSD)/INTF 10% , 156 B 1% J5 ik [l SR g, A B
R EL BT, T 8 A = S [ SCRIEAIG, 2R
DR 7 TR0 2 B B 3k FH B4 218 TR A A e A 8
5, ABEEHA P Y OP, NP SE 2K HUH k.

A R TR KT D SRR R 5 o 4R IR |

IR P ENER TEB, 28, WBANEE" /mg-g™'

Table 2 Concentration of estrogens, nonylphenol, 4-tert-octylphenol and bisphenol A in sediments from the Changjiang River estuary/ng-g~

1

TSR e B Elllﬁ(a? Jr ki R
1-1 1-2 1-3 Mean + RSD/ % (Lh10 ng'g’IT]')/% /ng-g’l

R 73.2 71.8 71.6 72.20 1.2 78.0 £5.3 0.1

17 3 - st 4.23 4.87 4.91 4.67 +8.2 90.1+4.7 0. 05

W = n.d. n.d. n.d. — 73.1£5.1 0.05

17 o- & e F fE — et 0.41 0.55 0.38 0.45 +20.3 78.8 £7.4 0.05

T 8.34 3.28 5.76 5.79 £43.7 61.9 6.1 0.04

B0 4.1 2.92 3.91 3.64 +17.4 58.9+2.6 0.04

B A 1.5 1.1 1.3 1.30+15.6 93.7 +4.8 0.1

Dn. d. FRAK
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Fig. 8 Contrast of LC-MS/MS signals of target compounds before and after the purification
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