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Distribution Characteristics of PBDEs in Surface Sediment from the Three

Gorges Reservoir of Yangtze River

LI Kun, ZHAO Gao-feng, ZHOU Huai-dong, LIU Xiao-ru, YU Li-qin, WEN Wu, ZHANG Pan-wei
( China Institute of Water Resources and Hydro-power Research, Beijing 100038, China)

Abstract: A total of 28 surface sediment samples ( at the top 0-5 cm layer) were collected from the Three Gorges Reservoir of Yangtze
River. The content of polybrominated diphenyl ethers (PBDEs) in sediments was measured with Varian GC-MS(NCI). The results

showed that Z 26PBDES and BDE209 both had a low concentration in sediments, with a mass concentration of 35.24 pg-g™ and

11.92 pg-g~", respectively. Among the 26 PBDEs, BDE28, 47, 77 and 99 were the most predominant Z 26PBDES congeners. The
highest concentrations of Z 26PBDES and BDE209 were detected in the sediment samples collected from Long River, with geometric
mean of 146. 07 and 502. 63 pg-g~", respectively. A significant correlation was found between Z 26PBDES and BDE209, indicating

that they might have the same pollution source. The concentrations of z " PBDEs and BDE209 in the sediment were in the same order
of magnitude with those reported on background levels in sediments of remote lakes in other countries, which shows the toxic biological
effects on aquatic biota and potential risk due to Z 26PBDES and BDE209 contamination in sediments are negligible.

Key words: Three Gorges Reservoir; sediment; polybrominated diphenyl ethers( PBDEs) ; distribution characteristics
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Fig. 1 Sampling sites in the middle reaches of Yangtze River from Chongqing to Yichang
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Table 1

Statistical results of PBDEs in the surface sediments/pg-g~

1

RIZVIFYI (n =28)

tEEL7]

N &N H JLfn {8 SR %
BDE3 ND ND ND ND 0
BDE7 ND ND ND ND 0
BDE15 ND 8.55 ND ND 7
BDE17 ND 4.49 0.82 0.18 64
BDE28 ND 12.36 4.74 2.40 93
BDE49 ND 32.53 ND 0. 05 39
BDET71 ND 30. 36 ND 0. 06 39
BDE47 ND 12.83 4.71 2.91 93
BDE66 ND 8.02 2.08 0.53 64
BDE77 ND 20. 10 5.53 3.49 93
BDE100 ND 8.50 2.35 1.13 86
BDE119 ND 16. 98 3.30 1.63 86
BDE99 ND 38. 66 8.64 3.82 86
BDES8S ND 3.85 ND 0. 05 14
BDE126 ND 12.25 1. 66 0. 44 61
BDE154 ND 3.91 ND 0.03 21
BDE153 ND 39.63 5.79 1.00 68
BDE138 NA NA NA NA 0
BDE156 NA NA NA NA 0
BDE184 NA NA NA NA 0
BDEI183 ND 0.97 ND 0.02 4
BDE191 NA NA NA NA 0
BDE197 NA NA NA NA 0
BDE196 NA NA NA NA 0
BDE207 NA NA NA NA 0
BDE206 ND 4.36 ND 0.58 4
Z % PBDEs ND 146. 07 46. 10 35.24 96
BDE209 ND 502. 63 ND 11.92 39

1)ND: KAt ZEGEH i 172 LoD AU ; NA: K&ttt

BT =W X PBDEs 2875 Ye )& & & P, F 5T
X3 PBDEs 2575 4« ¥ VL + IR B 28 ik ( BDE209, 5

PBDEs ) 32. 1% ) & &, HR 2 U FIR A =R
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Fig. 3 Total concentrations of Z 2 PBDEs and BDE209 in surface sediment samples collected from middle reaches of Yangtze River
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Table 2 Levels of PBDEs and BDE209 among sediments in various locations in other countries/pg-g~

1

P A KA (4F) > PBDEs BDE209 SCik
T E SR X 2010 0 ~146.07(35.24) 0~502.63(11.92) A5
EQER BRI 2003 1100 [22]
FmY AR 2004 2600
i 222 WL R R — 420 [23]
PEPEFD WAL W] 2003 10 ~ 10 600 [24]
[E[E ANt 2010 920 ~6 760 [16]
A A At 2002 51 ~3 600 890 ~ 85 000 [25]
HhEe Sl 2004 90 ~ 1260 (490) 3310 ~23 700 (10210) [26]
ERAT ERyIIRCIE 2005 200 ~3300(1300) 1600 ~ 15 300(7 700) [27]
LU T 5T 1997 117 ~5510 [28]
FEY TR FR 2001 ~2002 490 ~3140 [29]
EEY PRI 2002 1020 ~ 1870 [30]
PHPE 1O fi53== 2002 2700 ~ 13 4000 [31]
W) BN 2006 56 ~600(250) [32]

1) BDE17,28,47,49,66,71,85,99,100,138,153,164,183,190,206,207 1208 ; 2) Hexabromobiphenyl; tetrabromodiphenyl ether; 3) BDE1,2,3,
7,8,10, 11, 12, 13, 15, 17, 25, 28, 30, 32, 33, 35, 37, 47, 49, 66, 71, 75, 77, 85, 99, 100, 105, 116, 119, 126, 138, 140, 153, 154,
155, 166, 181, 183 F1190; 4) BDE3,15,17,28,47,77,85,99,126,154 #1209; 5) BDE3,15,28,47,99,153,154,183,197,207 1 209;
6) BDE28,47,49,66,77,85,99,100,138,153,154,183 F1209; 7) BDE28,47,99,100,153,154,183,209,17,66,71,85 F1190; 8) BDE17, 28,
32,35,37,47,49, 66, 71, 75, 77, 85, 99, 100, 120, 138, 153, 154, 166, 181 #1190; 9) PBDE28,47,66,85,99,100,153,154 1 183;
10) BDE28, 33, 47, 66, 77, 100, 99, 118, 154, 153, 183 F1209; 11) BDE3, 7, 15, 17, 28, 47, 49, 66, 71, 85, 100, 119, 138 #1154



6

RS, IR IX B SRR DU 2 IR BE ) 70 Rk

2203

5

it

—RPEIX R JZ PO PBDEs 2k H Tolk

Az BT A T 2% 2R A0 G, HL LIRS T
(=R PR AN TR IR EE ) B IR IR Dy 3.
1o 5 1 A AR DG 5 B0 X L R B, =k X 3% 2
TURYh PBDEs 1955t Ak THIR05 Gk, 52 B 4
REEB MR, X > PBDEs K BDE209 1)
DA A3 A 3B R WY Rl 22 TR R Ik VR 5 2
FEMIGYRIEZ —.

SELH:

(1]

[4]

[5]

[6]

[7]

Lee R G M, Thomas G O, Jones K C. PBDEs in the atmosphere
of three locations in western Europe[ J]. Environmental Science
& Technology, 2004, 38(3) : 699-706.

Rudel R A, Camann D E, Spengler ] D, et al. Phthalates,
alkylphenols, pesticides, polybrominated diphenyl ethers, and
other endocrine-disrupting compounds in indoor air and dust[ J].
Environmental Science & Technology, 2003, 37 (20 ). 4543-
4553.
Ohta S, Ishizuka D, Nishimura H, et al. Comparison of
polybrominated diphenyl ethers in fish, vegetables, and meats
and levels in human milk of nursing women in Japan [ J].
Chemosphere, 2002, 46(5) : 689-696.

Hites R A. Polybrominated diphenyl ethers in the environment
and in people; a meta-analysis of concentrations [ J ].
Environmental Science & Technology, 2004, 38(4) : 945-956.
Schecter A, Pavuk M, Pipke O, et al. Polybrominated diphenyl
ethers (PBDEs) in US mothers’ milk[]].

Perspectives, 2003, 111(14) . 1723-1729.

Environmental Health

Strandberg B, Dodder N G, Basu I, et al. Concentrations and
spatial variations of polybrominated diphenyl ethers and other
organohalogen compounds in Great Lakes air[ J]. Environmental
Science & Technology, 2001, 35(6) ; 1078-1083.

Wilford B H, Shoeib M, Harner T, et al. Polybrominated
diphenyl ethers in indoor dust in Ottawa, Canada: implications
for sources and exposure [ J ]. Environmental Science &
Technology, 2005, 39(18) ; 7027-7035.

BRALZE, 23000, WKOF, S BRI =R 0 K g i AL AR A
RZVIRW 2 RN BE R S A AR IE ()], BRIRRL A E R
2005, 25(9) : 1265-1271.

B, MR, AT, & AEERZIEY LA
RIFIe AT ], hE TR, 2010, 12(6) : 41-
47.

Btk 22, ZeRIBK, 2o, 5. KU IR S =ik T A2 22 3 [l
KXYt AL [T]. KR EPEE, 2009, 20 (3): 318-
324.

De Wit C A. An overview of brominated flame retardants in the
environment[ J |. Chemosphere, 2002, 46(5) ; 583-624.
B2, FHIN, Wit 4. PBDEs BFFEAEGHEE[T]. k¥
HEIE, 2009, 21(2) : 359-368.

[13]

[14]

[15]

[16]

[17]

[20]

[21]

[22]

[23]

[24]

[25]

World Health Organization ( WHO ). Environmental health
criteria 162. Brominated diphenylethers. International Program
on Chemical Safety, WHO, Geneva, Switzerland, 1994 [ EB/
OL ].  hup://www.
ehc192. htm

Zhao G F, Wang Z J, Dong M H, et al. PBBs, PBDEs, and

Inchem.  org/documents/ehc/ehc/

PCBs levels in hair of residents around e-waste disassembly sites
in Zhejiang Province, China, and their potential sources[ J].
Science of the Total Environment, 2008, 397(1-3) . 46-57.

Li X, Huang J, Fang L, et al. Photodegradation of 2,2",4,4'-
tetrabromodiphenyl ether in nonionic surfactant solutions [ J].
Chemosphere, 2008, 73(10) ; 1594-1601.
Olukunle O, Okonkwo J, Kefeni K, et al. Concentrations of
polybrominated diphenyl ethers in sediments from Jukskei River,

Gauteng, South Africa [ J ].
Contamination and Toxicology, 2012, 88(3) : 461-466.

Bulletin of Environmental

Rayne S, Wan P, Ikonomou M. Photochemistry of a major

commercial polybrominated diphenyl ether flame retardant

congener: 2, 2', 4, 4,
(BDE153) [ J]. Environment International, 2006, 32(5) ; 575-
585.

5, 5’-Hexabromodiphenyl ether

Fang L, Huang J, Yu G, et al. Photochemical degradation of six

polybrominated diphenyl ether congeners under ultraviolet

irradiation in hexane [ J]. Chemosphere, 2008, 71 (2); 258-

267.

Feng C L, Xu Y P, He Y, et al. Debrominated and

methoxylated polybrominated diphenyl ether metabolites in
rainbow trout ( Oncorhynchus mykiss ) after exposure to
decabromodiphenyl ether [ J ]. Journal of Environmental

Sciences, 2010, 22(9) . 1425-1434.

Hagmar L, Hallberg T, Leja M, et al. High consumption of fatty
fish from the Baltic Sea is associated with changes in human
lymphocyte subset levels[ J]. Toxicology Letters, 1995, 77 (1-
3):335-342.

BRI, TP BRI AR R )2 R 2 i 05
B HBRFETSRAR )], FRBERkEE, 2009, 30(6) : 280-284.
Zhu L. Y, Hites R A. Brominated flame retardants in sediment
cores from Lakes Michigan and Erie[ J]. Environmental Science
& Technology, 2005, 39(10) ; 3488-3494.

De Boer J, De Boer K, Boon J P. Chapter 4-Polybrominated
biphenyls and diphenylethers. The handbook of environmental
chemistry Vol. 3 Part K New types of persistent halogenated
compounds[ M]. Heidelberg: Springer-Verlager, 2000.

Lacorte S, Raldda D, Martinez E, et al. Pilot survey of a broad
range of priority pollutants in sediment and fish from the Ebro
river basin ( NE Spain) [J].
140(3) ;. 471-482.

Minh N H, Isobe T, Ueno D, et al. Spatial distribution and

Environmental Pollution, 2006,

vertical ~profile of polybrominated diphenyl ethers and
hexabromocyclododecanes in sediment core from Tokyo Bay,

Japan[ J]. Environmental Pollution, 2007, 148 (2 ). 409-
417.



2204

woooH

i

2% 34 3%

[26]

[27]

(28]

Hong S H, Munschy C, Kannan N, et al. PCDD/F, PBDE, and
nonylphenol contamination in a semi-enclosed bay ( Masan Bay,
South Korea) and a Mediterranean lagoon (Thau, France) [J].
Chemosphere, 2009, 77(6) . 854-862.

Guzzella L C, Binelli A.

Roscioli Contamination by

polybrominated diphenyl ethers of sediments from the Lake
Maggiore basin ( Italy and Switzerland ) [ J]. Chemosphere,
2008, 73(10) : 1684-1691.

Pan J, Yang Y L, Xu Q, et al. PCBs, PCNs and PBDEs in
sediments and mussels from Qingdao coastal sea in the frame of
current circulations and influence of sewage sludge [ J ].
Chemosphere, 2007, 66(10) ; 1971-1982.

Song W L, Ford J C, Li A, et al. Polybrominated diphenyl

ethers in the sediments of the Great Lakes. 1. Lake Superior

[30]

[31]

[32]

[J]. Environmental Science & Technology, 2004, 38 (12):
3286-3293.

Song W L, Li A, Ford J C, et al. Polybrominated diphenyl
ethers in the sediments of the Great Lakes. 2. Lakes Michigan
and Huron[ J]. Environmental Science & Technology, 2005, 39
(10) : 3474-3479.

Eljarrat E, De La Cal A, Larrazabal D, et al. Occurrence of
polybrominated  diphenylethers,  polychlorinated  dibenzo-p-
dioxins, dibenzofurans and biphenyls in coastal sediments from
Spain[ J]. Environmental Pollution, 2005, 136(3) ; 493-501.

Jiao L. P, Zheng G J, Minh T B, et al. Persistent toxic
substances in remote lake and coastal sediments from Svalbard,

Norwegian Arctic; Levels, sources and fluxes[ J]. Environmental

Pollution, 2009, 157(4) . 1342-1351.



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

	20130619.pdf
	03.pdf
	yml.pdf
	fd.pdf




