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Ecological Risk Assessment of Bisphenol A in Chinese Freshwaters

WANG Hao'?, FENG Cheng-lian’, GUO Guang-hui’”, ZHANG Rui-qing”’, LIU Yue-dan®, WU Feng-chang’
(1. College of Environmental Science and Technology, Kunming University of Science and Technology, Kunming 650500, China;
2. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environment Sciences, Beijing
100012, China; 3. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: Bisphenol A (BPA) has many toxic effects on aquatic organisms, of which the most obvious effect is the estrogenic effect.
The data collected in the study were divided into two parts, based on the response of the tested organisms to the estrogenic effects of
BPA and their exposed time, and the risk of BPA to Chinese aquatic water was assessed by using quotient method, quotient exponent
and probability method, safety threshold value method and joint probability risk assessment, respectively. Similar results were derived
from the above four methods. Aquatic organisms were more sensitive to the estrogenic effects of BPA than other toxic effects. The
results of risk assessment from safety threshold value method were more accurate and confident than the other three methods. Using the
chronic data of BPA’s estrogenic effect on tested organisms as the endpoint for risk assessment in safety threshold value method, it was
found that in 64. 70% of the Chinese freshwaters more than 5% of aquatic organisms were affected by the estrogenic toxicity of BPA,
and the maximum allowable concentration of BPA was 15.72 ng-L~'. Using the acute data of such effects as endpoint in safety
threshold value method, in about 20. 43% volume of the Chinese freshwaters more than 5% of aquatic organisms were affected by the
estrogenic toxicity of BPA | and the maximum allowable concentration was 2. 24 x 10°ng-L™".
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Table 1  Results of Kolmogorov-Smirnov and Shapiro -Wilk tests of the data

Fr g2 S w3 A

Frfixt % Kolmogorov-Smirnov Shapiro-Wilk 3t

KA 2 0 e B K 0.200 0. 940

R ON H BERE <0.001 <0. 001

38 2R I - P R 0. 200 0.264 [27 ~39]

T8 BRI - e e R 0.200 0.108 [30,39,40 ~50]

Al 75 P -1 R S 0.200 0.383 [29,30,35,39,43,51 ~58]
Ho A RE VRO - S P e i R 0.200 0.081 [38,43,47 ~49,54 55,58 ~65 ]
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Table 2  Statistic distribution parameters for toxicity data of BPA to aquatic organisms
BPA X 7K Az A= 4 (i B RS o A
REMERON 4326 PR B el ! i an 2y O YL E T
he W/ gL B/ gL Tz ¥
W f=8ds 13 0.23 ~22 828 3883.23 4171.82 2.56 1.21
Pk 14 0.015 ~7 760 1081.64 1276.44 1.73 1.37
T R &t 18 1000 ~ 63 900 8 645.78 6581.41 3.72 0.26
3da 13 2.0~22828 4009.56 5662.90 2.58 0.96
AT RO 58 0.015 ~63 900 4713.33 5052.29 2.72 1.12
£3 KREFERKKET BPA KR EDfFE"
Table 3 Summary of BPA concentrations in surface waters of China
. TR Wﬁﬁ? %ﬁﬁﬁmggih %Nﬁ%ﬁﬁ%?ﬁh ik
/ng-L ¥ME FrifE 22 ¥I{E bRt 22
TR T K A 8 0.01 ~3.16 1. 80 0.59 0.25 0.12 [66]
Tt b X 7K A 20 0.33 ~25.09 10.73 7.81 1.03 0.43 [67]
ERIEIT 7.51 ~18.3 12. 89 5.38 1. 11 0.19 [67]
WAL 6.63 ~21.88 14.26 7.63 1.15 0.26 [67]
pIRES 6.40 ~23.21 14. 81 8. 41 1.17 0.28 [67]
e 4 14.2 ~31.4 23.81 4.80 1.38 0.10 [68]
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Table 4  Ecological risk of BPA in Chinese freshwaters by using quotient method
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Cumulative probability distributions of exposure concentrations and toxicity data in freshwaters of China
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Table 5 Details of cumulative probability distributions of exposure concentrations and toxicity data
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Fig. 2 Joint probability curves of BPA in surface waters of China

[=)
= | 4

using different assessment factors

<0.001% ,3 W] H § & E R K v, K 30 2 58 0,
33.21% 7K AR 5l T BOR T 5% 7K A4 A ) 52 %)
BPA MERLZE RN AR, HLFR 0. 90% Ay 7K IR 2 35
IKAEEWAET, IR R, A 4. 74% KK S
Hol T 5% KA Y2 5] BPA (1) ESRE RN 17
FEFZI  {H 3 K A A BT A KU 51K

3 it

ABFCRAT T REE . R EEE | RER
B DA SR AR XU PN IX 4 BT AR T IR ETR
KA BPA XK A AR W BV HE XU ik 4 Ff XL
B PEAN T ik ) 45 SR R BH K AR A W %) BPA B E S 3R
AR 5 LAl B A 50 B A R SR FH BPA MET R AL
N AP R T, AR 4 iy v A 80 3R ) RUBS: 7K 44
7 B B IR K K AR Y B B A 4y ol 94 12%
64.70% . 15.10% A}z 33.21% , WK W R},
IKAEA W) 32 5] BPA MESEEAE F 09 RS B i 40
FEFRI KA R W52 5] BPA ME 2R 1R FH B9 XUBS: 25 1)
H47.06% . 20.43% . 7.06% VL K 4.74% . F
BPA A4 A PR8N 1 T R, Ak A A K
FVR 258 TIREIRIK KRS, Fik 4 FhITAN I ik
F14) 235 SR 23 B I XU K A o R AK AR AR E A5 43531 A
11.76% . 12.40% . 4.75% . 0.90% Hl < 0.01% .
3.40% . <0.01% . <0.01%. 1 FRBE s
SR BPA B ME SN AE R T PRI 3 H Al B 1 A
I T RERAE IR E KA rh BPA Y XU R 2.

FE A AR MERITAN J5 1, I dfe i 25 SR K g
e T [ B KA B BPA 43 A i B2, HLAE ik
R R KA E Y /N BN E S %
{8, R 7851 % J& BPA R BUR A Y5 HO K R HU
BPA 7K {4 %% 78 FHE FAN 6 ] 4 3R 2K 7K AR 1) XL
T, AP AN 2 R R AR B IE, B DAPEA
SERBNRSE. BT RE R | A HE 3 XU PEAN
8T BEN LA AL T BPA AYREIE B 12 5 4L
i3 (HLL BPA XK A= A= ) B R A i & 18k
RO AT BPA HA PR RO 1 2L 18 VRSO AE S P
PR, BT A B Ak IR R R 51531 HQD {8
S —3.04 £2.43, —-3.65 £2.34 Fl -3.67 +
2,02, —4.81 = 1. 19, 1RZH K, 520 XS A HE )
e, HERA MR R I T2 i Y L K R iR
R e AR DN T 25 43 A I AT B2 45 BPA XU 7K
B L) R A B A AR RR 22 5 I B 45
SERAYE. T LA P AR 5 ik X T AR oY, HL A
PIASBE LS M S R [ K A BPA VR DL R Ao



6 TEV 4 . FRER KK R XU A ( BPA) B9 A= 25 XU AR 2325

L4 BV PO VT A 5 SR AR (8 1 T B S e T [
IKAA Y KU R B, (EL PR S8 A BIR , R RE 787075 JEUK
ARSI Z R R IA 58 & 31 BPA RERK
A RS PR ORE LA K 5 e I B . AR R A L pl AL
AL B, K AR BPA BE I — & 2.5
~4 A"V RS SAE T, BPA B R — R 4.5 ~
4.7 d"Y ARG A BK A EE R f BPA 114 1R B it
Pr 57K BPA YRS IR G, I Ak T —Fh 3l
AT A RIS A B Y K AR A 2B TS Y
LAEIE A& PR A EAE 52 0 B2 85 2R W) % BPA 1)
FEME SRR A A R (A Rk D R A R
WGP LR AT 25 ERTIR R 2 A B EE PPN T
FERAK KA A 5 RURIR B, 45 3T Ry 5 B L.

ABIFTE A5 SRR 22 42 B (A HE T 0 3 I K AR B
R e B 5 [ AR o0 B 58 48 2R s ] — B 2, 4
Wright-Walters %5*/ 3f i SSD & 8L & 2015 51 56
E7K /& rh BPA W] Bl JC 8% 0 ¥k BE ( predicted no
effect concentration, PNEC) 4 60 ng-L ™", Crain fi 18
R A BMEE WL 530 1 B KA b BPA XL
W RERE I L BPA 12U EE 1B 30 ng- L7
AAFFELA BPA MERR A (VA2 IR M LOEC Oy
BT 50) PR R4 5 3 B R KO AR die R 22 42
VA 31. 44 ng- L~ EARHR RN ZE 51 s F R 4
A4 (the European Commission Technical Guidance
Document, TGD) , 45> T 209% B 321X H) Fh 32 3] 52
M B ) S AR AT 2800 6 B ( LOEC ) 1T RASH eI TE R0
W (no observed effect concentration, NOEC) [1] 2
AR5 A 2 S 1 D DR R AR TR 5 SR A 3 1 A
RN g ORI AR B ERR K K AR A
W7 B 25 10 T A R R AW 3 0 15,72
ng- L™ HdE Z A 22 5 m] RS2 Hh T ASBIF ST 1 K
A A AR ORI BPA M ZR S50 S D R
BORBITSEAET 10 7K 1 i 22 4 e i /1N JE AL, G
AR X 38K A A= % BPA Y SRR A7 A 22 57
PE. 25 b RSSO DIMERCR AR R O 28 1, R
FH 22 4 BRI AU TP 405 2R i B e e e e e [l /K A
R XU AR B, e 45 R W L) BPA MEBCR AR HI AL
A R KA R R gR i, TR 64. 70% YR
IKIKAAEA EAEIRRE , 22 BE F-BR M 15,72 ng-L ™5
KRR ) B R I FR IR 20. 43% IR KK KA
TELERS , VR BB A 2. 24 x 10 ng-L7".

4 HFig

(D) ABFFER . . R EE . FER

BPEM I DL G A i 2PN L 2 BN T 3R
KR BPA (A ABG AR B, 25 3R I, SR FH MY
FAE FIE R0 28 5 B8 Rl S 3R VR K K AR 1 IR
FREE.
(2) 2R FH 2 A A 145 2 19 P 45 S T RE S e
TR AR B AU AR B2, R WK A AR W K 2 58 T3
FERACK AR ) IXUBS: 7K A o 4 38K AR 1 64.70%
BPA ‘%4 IE FFRR M 15.72 ng L' W B FE N,
B AR LR 20. 43% |, & W FE EFR M 2. 24 x
10° ng-L™".
B B E IR R 2R b 5T e PR B R E 5 X
B DA 5 B S S0 X A 58 9 S R[] B
W RS . TR S NERE S Hr R i 5 ).
S 2k
[ 1] Vandenberg L. N, Maffini M V, Sonnenschein C, et al.
Bisphenol-A and the Great Divide: A review of controversies in
the field of endocrine disruption[ J]. Endocrine Reviews, 2009,
30(1): 75-95.
[2] Dodds E, Ca W L. Synthetic estrogenic agents without the
phenanthrene nucleus| J]. Nature, 1936, 137; 996.
[3] EU.
isopropylidenediphenol ( bisphenol-A) [ R]. Luxembourg: Office

European  Union risk  assessment report 4, 4'-

for Official Publications of the European Communities, 2003. 13-
41.

(4] ZHR. B A AR S K@ T]. WML T 5
P2, 2001, 4(5) : 32-36.

[5] ZWRAK, #hdioo, SHe, 55 W A HiigRE‘HAT]. #
EPERAR, 2011, 26(4) . 50-53.

[6] HuangY Q, Wong C K C, Zheng J S, et al. Bisphenol A
(BPA) in China; a review of sources, environmental levels, and
potential human health impacts[ J]. Environment International
2012, 42 91-99.

[7] Kuiper G GJM, Lemmen J G, Carlsson B, et al. Interaction of
estrogenic chemicals and phytoestrogens with estrogen receptor B
[J]. Endocrinology, 1998, 139(10) ; 4252-4263.

[ 8] SRITAR, ZMEC, AP, 55, XU A X ANITAIAE DNA $if
FERRER N [J]. FRBE 5Bl BEE, 2005, 22(3):
197-199.

[9] ZE3E, aW), (521 W A X BT & LR 20 a1
FHISEMA )], FREESHEEZSR, 2008, 25(4) : 311-313.

[10] ORB4kFR, M IR, XM, 5. B A X AR 25 240 i 53
SK-N-SH il i3 Fa sz m [ J]. thAe/NLAMRIRGE, 2006, 27
(2):90-92.

[11]  #REBid, Euk. ESKEIEMA[T]. BIZET (ARFE
J), 1999, 1(2): 10-13.

[12] Hope B K. An examination of ecological risk assessment and
management practices| J]. Environment International, 2006, 32
(8):983-995.

[13] Staples C A, Dom P B, Klecka G M, et al. A review of the

environmental fate, effects, and exposures of bisphenol A[J].



2326 woom B % 34 &
Chemosphere, 1998, 36(10) : 2149-2173. Nonylphenol, Bisphenol A, and p,p’-DDE on Rana

[14] Mochida K, Ohkubo N, Matsubara T, et al. Effects of nigromaculata tadpoles [ J ]. Bulletin of Environmental
endocrine-disrupting chemicals on expression of ubiquitin C- Contamination and Toxicology, 2005, 75(6) ; 1168-1175.
terminal hydrolase mRNA in testis and brain of the Japanese [30] Levy G, Lutz I, Kriger A, et al. Bisphenol A induces
common goby[ J]. Aquatic Toxicology, 2004, 70(2) ; 123-136. feminization in Xenopus laevis tadpoles [ J ]. Environmental

[15] Wheeler ] R, Grist E P M, Leung K M Y, et al. Species Research, 2004, 94(1) . 102-111.
sensitivity distributions; data and model choice [ J]. Marine [31] ##, KB, £7300, % Wy A XA E AR 555 & 1k
Pollution Bulletin, 2002, 45(1-12) ; 192-202. R 2 AR [ 1] BRI A2 0 ( [ OARR2

[16] #ffi, RER. KFEMENHIS S k%R (M]. JLat: Ji2) , 2011, 39(4) : 69-74.

Bl2g i Rtt, 2010, 28-33. [32] Aarab N, Lemaire-Gony S, Unruh E, et al. Preliminary study of

[17] European Commission. Technical guidance document on risk responses in mussel ( Mytilus edilus) exposed to Bisphenol A,
assessment (Part II1) [ R]. Ttaly; European Commission, 2003. diallyl phthalate and tetrabromodiphenyl ether [ J ]. Aquatic
98. Toxicology, 2006, 78(S1) : 86-92.

[18] Crain D A, Eriksen M, Iguchi T, et al. An ecological assessment [33] kMg, FLZRM, FHEA, S5 W A 5 PRMEMEEE A 1E
of Bisphenol-A; Evidence from comparative biology [ J ]. B[], #4508 T R, 2008, 15(2) ; 13-17.
Reproductive Toxicology, 2007, 24(2) : 225-239. [34] Brian J V, Harris C A, Scholze M, et al. Accurate prediction of

[19] Helsel D R. Less than obvious statistical treatment of data below the response of freshwater fish to a mixture of estrogenic chemicals
the detection limit[ J]. Environmental Science and Technology, [J]. Environmental Health Perspectives, 2005, 113(6); 721-
1990, 124(12) : 1766-1774. 728.

[20] USEPA. Data quality assessment; Statistical methods for [35] Vanden Belt K, Verheyen R, Witters H. Comparison of
practitioners [ S ]. EPAQA/G- 9S, EPA/240/B- 06/003. vitellogenin responses in zebrafish and rainbow trout following
Washington: US EPA, 2006. exposure to environmental estrogens [ J ]. Ecotoxicology and

[21] 572, REE, MEF, & PEBEKAZHIT RS Environmental Safety, 2003, 56(2) : 271-281.
SRR B ARSI [ T]. th R D 3 BRAL [36] Mu X Y, Rider C V, Hwang G S, et al. Covert signal
2012, 42(5) : 680-691. disruption; anti-ecdysteroidal activity of Bisphenol A involves

[22] H7&3E, W, FFe pEFEER S 2RISR S K cross talk between signaling pathways [ J ]. Environmental
BRI [T]. ThEFEERLAE, 2009, 29(6) - 583-588. Toxicology and Chemistry, 2005, 24 (1) ; 146-152.

[23] Zolezzi M, Cattaneo C, Tarazona J V. Probabilistic ecological [37] JEEEDY, VLAESR. XUER-A X Medaka A& 2 0 i85 22 500 0 WF 5%
risk assessment of 1, 2, 4-trichlorobenzene at a former industrial [J]. ERLE2E 4], 2005 , 25(11) ; 1550-1554.
contaminated site [ J]. Environmental Science and Technology, [38] ML HAVRYEF (Macrobrachium nipponense) YP 8 8 H JFAY,
2005, 39(9) : 2920-2926. YHESCRER A TERE M FE L[ D], 108 ARG R,

[24] WERF ( Water Environment Research Foundation ). Aquatic 2011. 55-65.
ecological risk assessment; a multi-tiered approach: Project 91- [39] Jobling S, Casey D, Rodgers-Gray T, et al. Comparative
AER- 1 [ M ]. Alexandria: Water Environment Research responses of molluscs and fish to environmental estrogens and an
Foundation, 1996. estrogenic effluent[ J]. Aquatic Toxicology, 2003, 65(2) ; 205-

[25] )78, REE, (R, & KR 50 mE o 220.

TEKAK PAHs PSS TEMN [ J]. R, 2011, 31 [40] Tatarazako N, Takao Y, Kishi K, et al. Styrene dimers and
(12): 2804-2813. trimers affect reproduction of daphnid ( Ceriodaphnia dubia)[J].

[26] Wang X L, Tao S, Dawson R W, et al. Characterizing and Chemosphere, 2002, 48(6) ; 597-601.
comparing risks of polycyclic aromatic hydrocarbons in a Tianjin [41] Hoshi H, Kamata Y, Uemura T. Effects of 17B-estradiol,
wastewater-irrigated area [ J ]. Environmental Research, 2002, Bisphenol A and tributyltin chloride on germ cells of
90(3) . 201-206. Caenorhabditis elegans [ J ]. Journal of Veterinary Medical

[27] Oehlmann J, Schulte-Oehlmann U, Bachmann J, et al. Science, 2003, 65(8) . 881-885.

Bisphenol A induces superfeminization in the ramshorn snail [42] Muncke J, Junghans M, Eggen R I L. Testing estrogenicity of
Marisa  cornuarietis  ( Gastropoda;  Prosobranchia )  at known and novel ( xeno-) estrogens in the MolDarT using
environmentally relevant concentrations [ J ]. Environmental developing zebrafish  ( Danio rerio ) [ J ]. Environmental
Health Perspectives, 2006, 114(1) : 127-133. Toxicology, 2007, 22(2) . 185-193.

[28] Lahnsteiner F, Berger B, Kletzl M, et al. Effect of Bisphenol A [43] Watts M M, Pascoe D, Carroll K. Survival and precopulatory
on maturation and quality of semen and eggs in the brown trout, behaviour of gammarus pulex (1. ) exposed to two xenoestrogens
Salmo trutta f. fario[ J]. Aquatic Toxicology, 2005, 75(3) [J]. Water Research, 2001, 35(10) ; 2347-2352.

213-224. [44] Rankouhi T R, Sanderson J T, Van Holsteijn I, et al. Effects of

[29] Yang F X, Xu Y, Wen S. Endocrine-disrupting effects of natural and synthetic estrogens and various environmental



6

TEIE S FRIERAKARAMR B A (BPA) f9 A 25 KURL DA

2327

[45]

[46]

[47]

[48]

[49]

(53]

[54]

contaminants on vitellogenesis in fish Primary hepatocytes:
comparison of bream ( Abramis brama ) and Carp ( Cyprinus
carpio) [ J]. Toxicological Sciences, 2004, 81(1) : 90-102.
Thomas P, Sweatman J. Interference by atrazine and Bisphenol-A
with progestin binding to the ovarian progestin membrane receptor
and induction of oocyte maturation in Atlantic croaker [ J ].
Marine Environmental Research, 2008, 66(1); 1-2.

Segner H, Navas J M, Schifers C, et al. Potencies of estrogenic
compounds in in vitro screening assays and in life cycle tests with
zebrafish in vivo[ J]. Ecotoxicology and Environmental Safety,
2003, 54(3) . 315-322.

Kashiwada S, Ishikawaa H, Miyamotoa N, et al. Fish test for
endocrine-disruption and estimation of water quality of Japanese
rivers[ J]. Water Research, 2002, 36(8) : 2161-2166.

Lee S B, Chot J. Effects of Bisphenol A and ethynyl estradiol
exposure on enzyme activities, growth and development in the
fourth instar larvae of Chironomus riparius ( Diptera,
Chironomidae) [ J]. Ecotoxicology and Environmental Safety,
2007, 68(1) : 84-90.

Pascoe D, Carroll K, Karntanut W, et al. Toxicity of 17a-
Ethinylestradiol and Bisphenol A to the freshwater Cnidarian
Hydra vulgaris [ J].
and Toxicology, 2002, 43(1) : 56-63.

Lee Y M, Rhee J S, Kim I C, et al. Mining of Biomarker genes

Archives of Environmental Contamination

from expressed sequence tags and differential display reverse
transcriptase-polymerase chain reaction in the self-fertilizing fish,
Kryptolebias marmoratus and their expression patterns in response
to exposure to an endocrine-disrupting alkylphenol, Bisphenol A
[J]. Molecules and Cells, 2007, 23(3) : 287-303.

Watts M M, Pascoe D, Carroll K. Exposure to 17a-
ethinylestradiol and Bisphenol A effects on larval moulting and
mouthpart structure of Chironomus riparius [ ] ]. Ecotoxicology
and Environmental Safety, 2003, 54(2) : 207-215.

Honkanen J O, Holopainen I J, Kukkonen J V. Bisphenol A
induces yolk-sac oedema and other adverse effects in Landlocked
Salmon ( Salmo salar m. sebago ) yolk-sac fry [ ] ].
Chemosphere, 2004, 55(2) . 187-196.

AifEG, BRI, KA. X A X E AR A KR H
HYREVESE[J]. A AT, 2009, 4(3) ; 408-414.
Brennan S J, Brougham C A, Roche ] J, et al. Multi-
generational effects of four selected environmental oestrogens on
Daphnia magna[J]. Chemosphere, 2006, 64 (1) . 49-55.
FERAE, B0, XUy A X8 SR 2 R aE ()],
b2, 2005, 24(6) : 682-684.

Mihaich E M, Friederich U, Caspers N, et al. Acute and
chronic toxicity testing of Bisphenol A with aquatic invertebrates
and plants[ J].
72(5): 1392-1399.

Kallivretaki E, Eggen R, Neuhauss S, et al.

Ecotoxicology and Environmental Safety, 2009,

Aromatase in
zebrafish: A potential target for endocrine disrupting chemicals
[J]. Marine Environmental Research, 2006, 62 (S1): S187-
S190.

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[68]

[71]

[73]

[74]

Seo J S, Park T J, Lee Y M, et al. Small heat shock protein 20
gene (Hsp20) of the Intertidal Copepod Tigriopus japonicus as a
possible biomarker for exposure to endocrine disruptors [ J ].
Bulletin of Environmental Contamination and Toxicology, 2006,
76(4) : 566-572.

Hirano M, Ishibashi H, Matsumura N, et al. Acute toxicity
responses of two crustaceans, Americamysis bahia and Daphnia
magna, to endocrine disrupters[ J]. Journal of Health Science,
2004, 50(1): 97-100.

Alexander H C, Dill D C, Smith L. W, et al. Bisphenol A acute
aquatic toxicity [ J ]. Environmental Toxicology and Chemistry,
1988, 7(1): 19-26.

XILLF, XA, Tk, S5 0B A RIDEALE A 4K H
HMBE S (1], FRBIRL, 2007, 28(8): 1784-
1787.

2, XE, WAL, 5. B A XN/ INER S B RN
[J]. rPilR2A244, 2006, 45(3) : 110-113.

TET, 2o, BRURES, A5 BUMY A XA B I X Ve Bk Y 2
PEREPERUN[T]. A%k, 2009, 28(11) ; 2257-2261.
ARV XUy A KT EAR IR AR S PR AOR [ D] 7Y
% PEPEIIRE R, 2000, 13-24.

SRS, WP XU A R Py X A R B R TR 1 7
PECI]. RAEA2AR, 2009, 33(3) : 492-497.

WA, S8RV A, 55 AR DU b T R
By A B A[)]. BEEfka, 2008, 27(3) : 314-317.
SRifEIE, WA WAL, 4F. SPE-LC-MS WA I AT M M IX Tk
JIKOKIR B B K g XU By A[T]. FREBEALE, 2004, 23
(5): 584-586.

Zhang X, Gao Y J, Li Q Z, et al. Estrogenic compounds and
estrogenicity in surface water, sediments, and organisms from
Yundang Lagoon in Xiamen, China [ J ]. Archives of
Environmental Contamination and Toxicology, 2011, 61(1) : 93-
100.

Jin X L, Jiang G B, Huang G L, et al. Determination of 4-tert-
octylphenol, 4-nonylphenol and Bisphenol A in surface waters
from the Haihe River in Tianjin by gas chromatography-mass
spectrometry with selected ion monitoring [ J].
2004, 56(11) . 1113-1119.

MK, R, XSFoE. T RRDUH DR - I e 43
THRWT RS M [I]. % KE2E4R, 2005, 20(4)
33-36.

JKHREE, TEA, M, SF. ARAEVIOK NS TP KOk
FRIGHERE[J]. IR T K224, 2011, 43(12): 58-
62.

ZEES, IR, FRY, & ARG R
BRSSP EER I AR AE [ T] . v B T R 22 4, 2006,
36(3): 451-455.

Chemosphere,,

Wang L, Ying G G, Zhao J L, et al. Assessing estrogenic
activity in surface water and sediment of the Liao River system in
northeast China using combined chemical and biological tools
[J]. Environmental Pollution, 2011, 159(1) . 148-156.

250, 15, A, & BRI MR ERZK RS



2328 7 S - - 34 %
YIRS YIRBLL ], BRBEML2E, 2008, 27(2) ; 242-244. [81] Cousins I T, Staples C A, Klecka G M, et al. A multimedia
[75] HRWR¥S, 72, SR, 5. AAETLISA H kKT o 2 assessment of the environmental fate of Bisphenol A[J]. Human
TIMPATEA[T]. FHEER24, 2008, 29(10) ; 2723-2728. and Ecological Risk Assessment: An International Journal,
[76] kAESC, M, ARITUK, S AU (- A B T L I 2002, 8(5) : 1107-1135.
WK A, FEEB, TEB)]. HhilREs, [82] Kawahata H, Ohta H, Inoue M, et al. Endocrine disrupter
2008, 27(8) : 62-66. nonylphenol and bisphenol A contamination in Okinawa and
(777 ShIEME, &)=, ZFEW, % BV K KoK b Bt f Ishigaki Islands, Japan-within coral reefs and adjacent river
WA TR BL A [ J]. TP EZKHEK, 2006, 22(19) . mouths[ J]. Chemosphere, 2004, 55(11) ; 1519-1527.
1-4. [83] Silva E, Rajapakse N, Kortenkamp A. Something from
[78] #XHal, SRMRA=. B K ARIE B R TR, THEE . X “ Nothing "-eight weak estrogenic chemicals combined at
By A S RAELRAHTLI]. PEEREE I, 2007, 23(5) : 19- concentrations below NOECs produce significant mixture effects
21. [J]. Environmental Science & Technology, 2002, 36 (8):
[79] Yu F, Pan X J, Wang B. Determination of four phenolic 1751-1756.
endocrine disrupting chemicals in Dianchi Lake, China [ J]. [84] Wright-Walters M, Volz C, Talbott E, et al. An updated weight
International Journal of Environmental Analytical Chemistry, of evidence approach to the aquatic hazard assessment of
2007, 92(13) : 1532-1545. Bisphenol A and the derivation a new predicted no effect
[80] 7L, BR —ffHh X f0YE K b OBUEY A 5 Y R AR 28 XUBS 1T concentration ( Pnec) using a non-parametric methodology [ J].

W] PEAESRAR, 2009, 17(6) : 1240-1244.

Science of the Total Environment, 2011, 409(4) : 676-685.



HUANJING KEXUE Vol.34  No.6

Environmental Science ( monthly) Jun. 15, 2013

CONTENTS

Concentrations and Ozone Formation Potentials of BTEX During 2008-2010 in Urban Beijing, China s-:+vssseeseeenesserennsnsinnieniisnnne CAO Han-yu,PAN Yue-peng, WANG Hui, et al. (2065)
Aging and Mixing State of Particulate Matter During Aerosol Pollution Episode in Autumn Shanghai Using a Single Particle Aerosol Mass Spectrometer (SPAMS) «esxeeeeesseresesesssscieniseen

........................................................................................................................................ -+ MU Ying-ying, LOU Sheng-rong, CHEN Chang-hong, et al. (2071)

Chemical Characteristics and Source Assessment of Rainwater at Shenyang - ++++ ZHANG Lin-jing, ZHANG Xiu-ying, JIANG Hong, et al. (2081)

Variation of Atmospheric Pollutants in Qinhuangdao City -+ »++ LIU Lu-ning, SHEN Yu-xuan, XIN Jin-yuan, et al. )

NH;, N,0, CH, and CO, Emissions from Growing Process of Caged Broilers ZHOU Zhong-kai, ZHU Zhi-ping, DONG Hong-min, et al. ( 2098 )

(2107)

(2116)

(2121)

Synergetic Effects of Silicon Carbide and Molecular Sieve Loaded Catalyst on Microwave Assisted Catalytic Oxidation of Toluene WANG Xiao-hui, BO Long-li, LIU Hai-nan, et al. (2107
Removal of Mixed Waste Gases by the Biotrickling Filter - ZHANG Ding-feng, FANG Jun-yi, YE Jiexu, et al. (2116
Decomposion of Carbon Disulfide by Pulse Corona Under Oxidizing and Reducing Atmosphcrc »+ JIN Sheng, HUANG Li-wei, LI Guo-ping ( 2121
Effects of Simulated Elevation of Atmospheric CO, Concentration on the Physiological Features of Spring Phytoplankton in Taihu Lake ~+errerererrereresrerssmsenneiinnsceicnee

............................................................................................................................................................ ZHAO Xu-hui, TANG Long-sheng, SHI Xiao-li, et al. (2126)
A New Method for Estimation the Lake Quality Reference Condition -+ HUA Zu lin, WAVC Liang (2134)
Parameter Sensitivity Analysis of Runoff Simulation and Model Adaptability Research Based on HSPF LI Yan, LI Zhao-fu, XI Qing (2139)
Study on Water Quality Monitoring Scheme Based on Non-Point Source Pollution «+«++«+xsesseereessssereneimnienenennininiinnesn e WU Xi-jun, LI Huai-en, LI Jia-ke, et al. (2146)
Characteristics of Nutrient Loss by Runoff in Sloping Arable Land of Yellow-brown Under Different Rainfall Intensities »+++ CHEN Ling, LIU De-fu, SONG Lin-xu, et al. (2151)
Distribution of Dissolved Inorganic Nutrients and Dissolved Oxygen in the High Frequency Area of Harmful Algal Blooms in the East China Sea in Spring «+«++seseesseeeesenennenesenenees
.................................................................................................................................................................. LI Hong-mei, SHI Xiao-yong, CHEN Peng, et al. (2159)
Temporal-Spatial Distribution of Algal Cells During Drought Period in Daning River of Three Gorges ZHANG Yong-sheng, ZHENC Bing-hui, WANG Kun, et al. (2166)
Bioavailability of Dissolved Organic Nitrogen Components in the Lake Sediment to Alage «+«+esesssesessemenenssisnensnnineninenee FENG Wei-ying, ZHANG gheng, JIAO Li=in, et al. (2176)
Influence of Decomposition of Cladophora sp. on Phosphorus Concentrations and Forms in the Overlying Water «++«+««sssseseseessenssissicnenennicnen HOU Jin-zhi, WEI Quan, GAO Li, et al. (2184)
Phosphorus Exchange Between Suspended Solids Sediments Overlying Water Under Repeated Disturbance »»+++++++eresrererssrreerenneensssicnnnesnnnenee LI Da-peng, WANG Jing, HUANG Yong (2191)
Distribution Characteristics of PBDEs in Surface Sediment from the Three Gorges Reservoir of Yangtze River - LI Kun, ZHAO Gao-feng, ZHOU Huai-dong, et al. (2198)
Study on UV and H,0,Combined Inactivation of E. coli in Drinking Water »++-+++s+sesesrerereeneeesennenens ZHANG Yi-qing, ZHOU Ling-ling, ZHANG Yong-ji ( 2205 )
Kinetics and Influencing Factors of Dimethyl Phthalate Degradation in Aqueous Solution by Ozonation — «+++++sesserersersersrsenenrensnssenennnnees YU Li, ZHANG Pei-long, HOU Jia-cai, et al. (2210)
Effects of Nitrate lon on Monomethylmercury Photodegradation in Water Body - + MAO Wen, SLN Rong-guo, WANG Ding-yong, et al. (2218)
Chlorination of Ethynyl Estradiol; A Kinetic and Mechanistic Study -+ * WANG Bin-nan, LIU Guo-giang, KONG De-yang, et al. (2225)
Metal lons Restrain the Elimination of 4-tert-Octylphenol by 8-MnQ, «r+reeersseresrersrrsrsennetinssine st LI Fei-li, MOU Hua-gian (2232)
Removal of Bisphenol A in Aqueous Solutions by Core-shell Magnetic Molecularly Imprinted Polymers +««+x«sxexeseererrensenseesenneneninennenns LIU Jian-ming, LI Hong-hong, XIONG Zhen-hu (2240)
Research on Removal of Tetrabromobisphenol A from Synthetic Wastewater by Nanoscale Zero Valent Iron Supported on Organobentonite —+««+«esseeeresserrersenesenenenseninenennsininnenenen
............................................................................................................................................................... YAN Meng-yue, PANG Zhi-hua, LI Xiao-ming, et al. (2249)
Measurement of Dissolved Organic Nitrogen with Nanofiltration Pretreatment and Its Distribution Characteristics in Landscape Water —«r«+«sseseereesseessenenenninenensininensinnnenee
"""""""""""""""""""""""""""""""""""""""""""""""""""""""" YU Hong-lei, HUO Shou-liang, YANG Zhou-sheng, et al. (2256 )
Preparation of a Novel Modified Hydrogel and Study of Tts Adsorption Performance —«+«+xessesserseressennenenssinenennsininss s WU Ning-mei, LI Zheng-kui (2263 )
Photocatalytic Reductive Degradation of Direct Red 4BE by Posphotungstic Acid ««+seserseeersersemssnmmmmensnsnnsnsi e WEI Hong, LI Ke-bin, LI Juan,et al. (2271)
Wastewater Treatment Using a Microbubble Aerated Biofilm Reactor — +eeesessesserssssssmensnmnmnininniiiii ZHANG Lei, LIU Ping, MA Jin, et ol. (2277)
Research on Fenton Treatment of the Biochemical Processes Effluent of Bamboo Industry Wastewater *+ GUO Qing-wen,ZHANG Min, WANG Wei, et al. (2283)
Effect of Fe? * on Fermentation Hydrogen Production in an UASB  ++++eerrerseremememeneneiennns - LI Yong-feng, WANG Yi-xuan, CHENG Guo-ling, et al. (2290)
Influence of Substrate Concentration on PHA Production Using Fermented Sugar Cane as Substrate +««+«++sssesessessessssesenensnnenennnns CHEN Zhi-giang, DENG Yi, HUANG Long, et al. (2295)
Study on Rapid Start-up of a Nitrifying Process Using Aerobic Granular Sludge as Seed Sludge ««+«+se+seseeerrsemensmsininnininenns LIU Wen-ru,SHEN Yao-liang, DING Ling-ling et al. (2302)
Influencing Factors of High-Concentration Lead Removal Using the Phosphorus-Accumulating Sludge YANG Min, LU Long, FENG Yong, e al. (2309)
Preliminary Study on Characteristics of Volumetric Oxygen Transfer Coefficient in Granular Sludge Systems ++«+s+=sssseseesessenssssenennneens LI Zhi-hua, FAN Chang-qing, WANG Xiao-chang ( 2314 )
Ecological Risk Assessment of Bisphenol A in Chinese Freshwaters —+:ereeoeeeeresereresrenienenniniins e WANG Hao, FENG Cheng-lian, GUO Guang-hui, et al. (2319)
Species Sensitivity Evaluation of Pseudorasbora parva WANG Xiao-nan, LIU Zheng-tao, YAN Zhen-guang, e al. (2329)
Comparison of Aquatic Predicted No-Effect Concentrations (PNECs) for Pentachlorophenol Derived from Different Assessment Approaclles +++ LEI Bing-Li, WEN Yu, WANG Yi-pei, et al. (2335)
Study on Hair Hg and Ph Content Distribution of Traffic Polices, Guilin =~ ++++xeveeeseersrsresssisssnennmiininisissnee »+ QIAN Jian-ping, ZHANG Li, LI Cheng-chao et al. (2344)
Changes in Phototaxical Index of Daphnia carinata Under Electric Field of Direct Current in Response to Cr® * and Hg? * +veveeeesevenens WANG Fei-xiang, YUAN Ling, HUANG Jian-guo (2350)
Effect of UV-B Radiation on the Chemical Composition and Subsequent Decomposition of Cyclobalanopsis glauca Leaf Litter +w+sveseeeeeeees SONG Xin-zhang, BU Tao, ZHANG Shui-kui et al. (2355)
Leafl Micro-morphology and Features in Adsorbing Air Suspended Particulate Matter and Accumulating Heavy Metals in Seven Tress Species +eeseeoeereseeseresesismenienninnninsiinnns
............................................................................................................................................................ LIU Ling, FANG Yan-ming, WANG Shun-chang, et al. (2361 )
Effect of Dissolved Oxygen on Microbial Community in Simultaneous Removal of Carbon, Nitrogen and Sulfur Process —««+sessereereesesersenseennenne YU Hao, CHEN Chuan, ZHANG Li, et al. (2368 )
Microbial Activity and Community Structure Analysis Under the Different Land Use Patterns in Farmland Soils: Based on the Methods PLFA and MicroResp™  +veveeeeeissinnsiniiinnis
Rt + CHEN Xiao-juan, WU Xiao-hong, LIU Shou-long, et al. (2375)
Effects of Drying-rewetting Alternation on Nitrogen Dynamics in a Typlcal Coastal Wetland; A Simulation Study -+ HAN Jian-gang, CAO Xue (2383)
Cadmium and Selected Heavy Metals in Soils of Jianping Area in Wushan County, the Three Gorges Region: Distribution and Source Recognition «+s++seseereeressesersensenimienenneniniinenenen
............................................................................................................................................................ LIU Yi-zhang, XIAO Tang-fu, NING Zeng-ping, et al. (2390 )
Total Contents of Heavy Metals and Their Chemical Fractionation in Agricultural Soils at Different Locations of Betjing City - CHEN Zhi-fan, ZHAO Ye, GUO Ting-zhong, et al. (2399)
Influence of Season Change on the Level of Heavy Metals in Outdoor Settled Dusts in Different Functional Areas of Guiyang City =~ «e+reeeerereeresrsemrssiennnesnnsscnnnesenene LI Xiao-yan ( 2407 )
Characteristics of Dioxin-Like Polychlorinated Biphenyls Contamination in Soils of Gudao Region in Dongying «+:«+:++stssssssseseesseneeenee WANG Deng-ge, CUI Zhao-jie, FU Xiao-wen, et al. (2416)
Effects of Simulated Nitrogen Deposition on Organic Matter Leaching in Forest Soil +++-+seseeerrerrereenerenee DUAN Lei, MA Xiao-xiao, YU De-xiang, et al. (2422)
Ex-situ Remediation of PAHs Contaminated Site by Successive Methyl-B-Cyclodextrin Enhanced Soil Washing +«+++eseerereerrrereeneenee SUN Ming-ming, TENG Ying, LUO Yong-ming, et al. (2428 )
Effects of Bacillus mucilaginosus on the Cd Content of Rhizosphere Soil and Enzymes in Soil of Brassica junceq »«++++++++essereereesesemenensininennennns YANG Rong, LI Bo-wen, LIU Wei (2436)
Concentrations of Antibiotics in Vegetables from Manure-mended Farm — +++seereeseeescreneenenenne /U Xiao-lian, XIANG Lei, MO Ce-hui, et al. (2442)
Characteristics of Organic Nitrogen Mineralization in Organic Waste Compost-Amended Soil ++ ZHANG Xu, XI Bei-dou, ZHAO Yue, et al. (2448)
Characteristics and Influence Factors of the Energy Consumption and Pollutant Discharge of Municipal Solid Waste Transfer Stations in Beijing «+«+seseeseereereseserensenmienennsnininenene

2456

WANG Zhao LI Zhen-shan, FENG Ya-bin, et al. ( )
Influence of Ammonia on Leaching Behaviors of Tncineration Fly Ash and Its Geochemical Modeling s+ GUAN Zhen-zhen, CHEN De-zhen, Thomas Astrup ( 2464 )
Pretreatment Technology for Fly Ash from MSWT and the Corresponding Study of Chloride Behavior -+ ZHU Fen-fen, Takaoka Masaki, Oshita Kazuyuki, et al. ( 2473 )
Preparation, Characterization and Adsorption Performance of Mesoporous Activated Carbon with Acidic Groups «+«+«+ssesesserersesmessenennenens LI Kun-quan, LI Ye, ZHENG Zheng, et al. (2479)
Preliminary Assessment of the Potential of Biochar Technology in Mitigating the Greenhouse Effect in China JIANG Zhi-xiang, ZHENG Hao, LI Feng-min, et al. (2486)
Research of Potassium Flow and Circulation Based on Substance Flow Analysis +««seeeeeeseesessemesmimmineniie BAI Hua, ZENG Si-yu, DONG Xin, et al. (2493)



£ % K

(AERIZEYE 6 RREZRS

FH Az

B4 BEAE EH | N
B OF. (FUEREEH)

FTENL EARR EYLE L%
AKE XEER Bl BRET
BRFHAZ &4 2 A R
woOM BosR OB 49 W W%

w#H A7

(HUANJING KEXUE)

ER Al
i
I
MRS

HE O S
JESAl A

KFE WO

ENVIRONMENTAL SCIENCE

(Monthly Started in 1976)

(AT 1976 48 A4ITI)
201346 H15 0 343% 6 Vol.34 No.6 Jun.15, 2013
£ & TEPER Superintended by Chinese Academy of Sciences
* B PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBIEENFE) Academy of Sciences
AU HT BR3P R S B ST B Co-Sponsored by Beijing Municipal Research Institute of Environmental
R N7 S Protection
e % ORI A School of Environment, Tsinghua University
P g (I i B} 2z W EEE S Editor-in -Chief OUYANG Zi-yuan
. . N " Edited by The Editorial Board of Environmental Science ( HUANJING
JETT 2871 (A (HE X XU B
8 KEXUE
18 5, WREC 4 i : 100085 ) ) _
LT .010-62941102 01062849343 P. O. Box 2871, Beijing 100085 , China
B '010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mai.l-hjkx@ rcees. ac. cn E-mail: hjkx@rcees. ac. cn
hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n
H BR 4 3 " " i Published by Science Press
LB R MR AL AT 16 2 16 Donghuangchenggen North Street,
ZIN N B
Hﬂgﬁéﬁﬁ% .100717 Beijing 100717 5 China
EN R 23T dvscdbAkenil) Printed by Beijing Bei Lin Printing House
% 1T 4 4 * K i Distributed by Science Press
FE 35 .010-64017032 Tel :010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT M & SEZHHIRAER Domestic All Local Post Offices in China
EShE&EIT PEERREFRS BT Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f544) Shudian) ,P. O. Box 399, Beijing 100044 , China
— ISSN  0250-3301 N
ETS —————— =5 2-821
RERETS CN 11.1895,X ERE RN S:
E W E fir:90.00C EsS&ITRS: M 205

BERSMRFEIT




	01.pdf
	fm.pdf
	zml.pdf

	20130637.pdf
	03.pdf
	yml.pdf
	fd.pdf




