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Levels, Distribution and Possible Sources of Polychlorinated Biphenyls in River

Sediments from an Electronic Waste Recycling Area

WANG Xue-tong', LI Yuan-cheng', MIAO Yi', ZHANG Yuan', SUN Yang-zhao’, WU Ming-hong',
SHENG Guo-ying'”, FU Jia-mo'”

(1. School of Environmental and Chemical Engineering, Shanghai University, Shanghai 200444 China; 2. Ministry of Environmental
Protection of the People’s Public of China, Beijing 100035, China; 3. State Key Laboratory of Organic Geochemistry, Guangzhou
Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: The concentrations of 144 polychlorinated biphenyls ( PCBs) in the river sediments from Luqgiao were analyzed by GC-
RECD. The objectives of this study were to understand the contents, spatial distribution and possible sources of PCBs. The Z PCBs

concentrations detected in the river sediments were in the range of 1. 66 to 5930 ng-g~', with a mean of 763 ng-g~'. Tri-CBs, tetra-
CBs and penta-CBs were the primary PCB congeners in all samples, accounting for 2. 63% -57. 6% , 10.4%-54.6% and 7.82% -
46.1% , respectively. Octa-CBs and deca-CBs were the minor PCB congeners in all samples, with the percentages of 0-8. 57% and 0-
11.0% , respectively. The hierarchical cluster analysis (HCA) showed that 22 samples were mainly polluted by Ar1248, 9 samples
were polluted by Ar1254, and 6 samples were contaminated by Ar1016, Ar1232 and Ar1242. The PCBs concentrations found in the
present study were at an upper-middle level compared with those in other studies in the world. The PCBs pollution in the present area
had a high ecological risk.

Key words : electronic waste; sediments; polychlorinated biphenyls (PCBs) ; distribution; hierarchical cluster analysis (HCA) ; source
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Fig. 1 Locations of sampling sites for river sediments in Lugiao
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Fig. 2 Relative compositions of PCBs congeners in river sediments

2.3 PCBs RIUEfEHT

IBFFEUURIRE B 5 8 Fh Tl PCBs [ Ji%
R OEZR , HEIM FFE AR S PCBs A TTRESR IR,
XHECHE AT 7 A5 AR A AR 5 R AT T R b
(hierarchical cluster analysis, HCA). Mik ZR FJsk
R(E3)WLAAE W, 37 A UIEAIAE & Fi 8 F PCBs
Tl AT 3 5 38, K53 .9, 11, 18,20 #l
21 SRR B Tl A Arl016  Arl232 F1 Arl242, 3
BZZERE A 75 4 5 Tl i Arl016, Ar1232 Al
Ar1242 £ 0G5 B TR AR 22 SR SR Tk g
Ar1248, K WX K HE f 1Y PCBs 15 3¢ 52 Tl i
Arl248 52 HF =S AL HE 9 SRR & R Tl
Ar1254 , FUAXREEM RIS YL Arl254 A% 55
AL HE Ar1260 Fll Arl262 3X 2 Fh Tl by 45 12
HALHE Ar1221 Tk fh.
2.4 HHEHXIRY T PCBs & i iy b KX
Ko DA

S EWNAMACHF AR (R 1) M, BF5E XK
FEVIBY D PCBs R T #em ™ By K
VLU R e ST e
Cienfuegos Bay' "' |+ H: H: Istanbul Strait' ™' 1t 7
Guanabara Bay“ﬁJ ; [HAKF 3¢ [E Michigan Lake!"”’ #01
H 4% Shorenji River' ™' f75 Yo /K . AR L, A
X Z VIR PCBs Y5 YLk T i 7k .

20

3

18

20

21

9
Arl0l16
Arl242
Arl232

Arl248
16

23

4

14

32

22

35

Arl1260
Arl262
Arl221

B3 AAYHERS PCBs Tl @it RELE

Fig. 3 Tree diagram for river sediment samples and technical

formulations of PCBs



2350

BB

2% 33 %

*1 AREXEFRER

Table 1 ~ Comparison of PCBs concentrations in sediments with those in other studies (dw)/ng-g~

A PCBs & E R (LI TEIT) /ng-g™!

1

TF 5 4 5 PCBs [F264%% B > PCBs P Sk
B — nd ~5.98 3.10 (8]
BRIL 37 5.10~11.0 7.96 [9]
KT 39 1.2 ~45.1 9.2 [10]
AT 27 32.0~76.6 59. 56 [11]
TR 32 nd ~253 66. 8 [12]
FURT} 130 1.853 ~1075. 606 232. 868 [13]
L Cienfuegos Bay 11 1. 854 ~15. 489 6.23 [14]
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Z[H Lake Michigan 163 53 ~3 500 7 400 [17]
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B 144 1. 66 ~5 930 763 PN
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W, X R B DU PCBs 15 YL &b T i K F.
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HENINLE
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15 A~ i
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F, =F HFES PCBs B 1 80.7%.
B, nona-CBs A deca-CB

PCBs B &A1Y 0.779% .
()RR, 22 MERIIE S Ar1248

e T A R A
Eﬂiﬁﬁ 11 lﬁﬁénu

BHF; 9 MNRESATE Y2 Arl254 52005 6 SRR Y
YL 5 Ar1016 ,Arl1232 Fl Arl242 A 4.

S 30k

World Health Organization/International Programme on Chemical
Safety. Environmental health criteria 70 ; principles for the safety
assessment of food additives and contaminants in food [ M ].
Geneva, 1987.

Shen HT, Ding G Q, Han G G, et al. Distribution of PCDD/
Fs, PCBs, PBDEs and organochlorine residues in children’s
blood from Zhejiang, China[ J]. Chemosphere, 2010, 80(2) .
170-175.

Full), Wang Y W, Zhang A Q, et al. Spatial distribution of
polychlorinated biphenyls (PCBs) and polybrominated biphenyl
ethers (PBDEs) in an e-waste dismantling region in Southeast
China; Use of apple snail (Ampullariidae) as a bioindicator[ J].
Chemosphere, 2011, 82(5) : 648-655.

Shen C F, Huang S B, Wang Z J, et al. Identification of Ah
receptor agonists in soil of e-waste recycling sites from Taizhou
area in China [ J ]. Environmental Science and Technology,
2008, 42(1) : 49-55.

Xing G H, Liang Y, Chen L X, et al. Exposure to PCBs,
through inhalation, dermal contact and dust ingestion at Taizhou,
China-A major site for recycling transformers[ J]. Chemosphere,
2011, 83(4) . 605-611.

Han W L, Feng ] L, Gu Z P, et al. Polychlorinated biphenyls in
the atmosphere of Taizhou, a major e-waste dismantling area in
China[ J]. Journal of Environmental Sciences, 2010, 22 (4):
589-597.

Zhang X Y, Ruan X L, Yan M C, et al. Polybrominated
diphenyl ether (PBDE) in blood from children (age 9-12) in
Taizhou, China[ J]. Journal of Environmental Sciences, 2011,
23(7): 1199-1204.

He M C, Sun Y, Li X R, et al. Distribution patterns of
nitrobenzenes and polychlorinated biphenyls in water, suspended

particulate matter and sediment from mid-and down-stream of the



7 ¥

F2EfEAE . T BRIPRR DN O TUAR Y h 2 SRR 75 QK A BRI

2351

[10]

[11]

[12]

[15]

Yellow River (China) [ J]. Chemosphere, 2006, 65(3): 365-
374.

Wang H S, Du J, Leung H M, et al. Distribution and source
apportionments of polychlorinated biphenyls ( PCBs ) in
mariculture sediments from the Pearl River Delta, South China
[J]. Marine Pollution Bulletin, 2011, 63(5-12) : 516-522.
Yang Z F, Shen Z Y, Gao F, et al. Occurrence and possible
sources of polychlorinated biphenyls in surface sediments from the
Wuhan reach of the Yangtze River, China[J]. Chemosphere,
2009, 74(11) . 1522-1530.

Luo J P, Ma M, Zha J] M, et al. Characterization of aryl
hydrocarbon receptor agonists in sediments of Wenyu River,
Beijing, China[J]. Water Research, 2009, 43 (9). 2441-
24438.

Zhao L, Hou H, Zhou Y Y, et al. Distribution and ecological
risk of polychlorinated biphenyls and organochlorine pesticides in
surficial sediments from Haihe River and Haihe Estuary Area,
China[ J]. Chemosphere, 2010, 78(10) : 1285-1293.

Zhang H J, Zhao X F, Ni Y W, et al. PCDD/Fs and PCBs in
sediments of the Liaohe River, China; levels, distribution, and
possible sources[ J]. Chemosphere, 2010, 79(7) ;: 754-762.
Tolosa I, Mesa-Albernas M C M
Organochlorine contamination ( PCBs, DDTs, HCB, HCHs) in

,  Alonso-Hernandez

sediments from Cienfuegos bay, Cuba [ J]. Marine Pollution
Bulletin, 2010, 60(9) : 1619-1624.

Okay O S, Karactk B, Basak S, et al. PCB and PCDD/F in

[16]

[17]

[18]

[19]

[21]

sediments and mussels of the Istanbul strait ( Turkey) [ J].
Chemosphere, 2009, 76(2) : 159-166.

de Souza A S, Torres ] P M, Meire R O, et al. Organochlorine
pesticides ( OCs) and polychlorinated biphenyls ( PCBs) in
sediments and crabs ( Chasmagnathus granulata, Dana, 1851)
from mangroves of Guanabara Bay, Rio de Janeiro State, Brazil
[J]. Chemosphere, 2008, 73(1) ; S186-S192.
Martinez A, Norstrom K, Wang K, e al. Polychlorinated
biphenyls in the surficial sediment of Indiana Harbor and Ship
Canal, Lake Michigan[ J]. Environment International, 2010, 36
(8): 849-854.

Oshita K, Takaoka M, Kitade S I, et al. Extraction of PCBs and
water from river sediment using liquefied dimethyl ether as an
extractant[ J]. Chemosphere, 2010, 78(9) ; 1148-1154.
Canadian Council of Ministers of the Environment. Canadian
sediment quality guidelines for the protection of aquatic life:
Summary tables, update 2002 [ S]. http://www. ccme. ca/
assets/ pdf/sedqg_summary_table. pdfa.

MacDonald D D, Dipinto L M, Field J, et al. Development and
evaluation of consensus-based sediment effect concentrations for
polychlorinated biphenyls [ J]. Environmental Toxicology and
Chemistry, 2000, 19(5) : 1403-1413.

Long E R, Macdonald D D, Smith S L, et al. Incidence of
adverse biological effects within ranges of chemical concentrations
Environmental

sediments [ J ].

Management, 1995, 19(1) : 81-97.

in marine and estuarine



HUANJING KEXUE Vol.33  No.7

Environmental Science (monthly) Jul. 15, 2012

CONTENTS

Isotopic Composition and Isotope Tracing of Sulfur in Atmospheric Precipitation at the Head Area of the Three Gorges Reservoir, China s«+sseseeseeeeserereneseseneen WU Qi-xin,HAN Gui-lin (2145)

Characterization and Reconstruction of Aerosol Light Scattering Coefficient at Chengdu During Biomass Burning and Dust Storm Period in Spring
........................................................................................................................................................................ YUE Jian-hua, TAO Jun, LIN Ze-jian, et al. (2151)
Aerosol Optical Thickness of the Atmospheric Aerosol over Taihu Lake and Its Features; Results of In-site Measurements ++++++++++-: RAO Jia-wang, MA Rong-hua, DUAN Hong-tao, et al. (2158 )
Seasonal Variations in the Vertical Distribution of Aerosols During Dry Haze Periods in Regions Around Shanghai »««++++sssseeeeeees +++ XU Ting-ting, QING Yan, GENG Fu-hai, et al. (2165)
Size Distributions and Diurnal Variations in the Concentrations of Polycyclic Aromatic Hydrocarbons in Winter in Urban and Suburban Nanjing, China ««+seseeeseserersesemienenennienenee
ZHANG Hong-liang, FAN Shu-xian, GU Kai-hua, et al. (2172
Seasonal Distribution of Water-Soluble Inorganic lons in the Atmospheric Aerosol in Qingdag «+«+seseeseesesesissenenmienintinnneieene LIU Zhen, QI Jian-hua, WANG Lin, e al. (2180
Pollution Characteristics of Microbial Aerosols Generated from a Municipal Sewage Treatment Plant QIU Xiong-hui, LI Yan-peng, NIU Tie-jun, et al. (2191
Estimation of the Effect Derived from Wind Erosion of Soil and Dust Emission in Tianjin Suburbs on the Central District Based on WEPS Model  +++ CHEN Li, HAN Ting-ting, LI Tao, et al. (2197

Variation of Nutrient Concentrations at the Inshore Coastal Area of Northem Jiangsu Province and the Occurrence of Green Tide Caused by Enteromorpha prolifera ««+:«+s«ssesseeesesseseneenes

)
)
)
)

........................................................................................................................................................................... GAO Song, SHI Xiao-yong, WANG Ting ( 2204
Analysis on Characteristics of Red Tide in Fujian Coastal Waters During the Last 10 Years LI Xue-ding ( 2210
Review on HSPF Model for Simulation of Hydrology and Water Quality Processes LI Zhao-fu, LIU Hong-yu, LI Yan (2217
Parameter Uncertainty Analysis for Urban Rainfall Runoff Modelling «+:«-««ssereesessersereeneeeneneneinineneines e HUANG Jin-liang, LIN Jie, DU Peng-fei (2224
Estimation of DOC Concentrations Using CDOM Absorption Coefficients; A Case Study in Taihu Lake ++veveeeeerervsesenmsisininiienne JIANG Guang-jia, MA Rong-hua, DUAN Hong-tao ( 2235
Weight Parameters of Water Quality Impact and Risk Grade Determination of Water Environmental Sensitive Spots in Jiashan «+-+-«+vee+- XIE Rong-rong, PANG Yong, ZHANG Qian, et al. (2244
Diurnal Variation and Evaluation of Water Quality in Different Seasons of Panxi River in Chongging +«seseeresesesressensseinsenns ZHANG Qian-gian, WANG Xiao-ke ,HAO Li-ling, et al. (2251
Responses of Wetland Water Quality to Influence the Strengthness of Urbanization in Nanjing, China «++«++seseeseeeee HAO Jing-feng, LIU Hong-yu, HU He-bing, et al. (2259
Studies on Relationship of Phytoplankton and Water Environmental Factors in Shahu Lake QIU Xiao-cong, ZHAO Hong-xue, SUN Xiao-xue ( 2265
Influence on the Spatial Distribution of Fish in Taizi River Basin by Environmental Factors at Multiple Scales DING Sen, ZHANG Yuan, QU Xiao-Dong, et al. (2272
Comparison and Application of Biological Indices of Macroinvertebrates in River Health Assessment -+ GENG Shi-wei, QU Xiao-dong, ZHANG Yuan, et al. (2281

Spatial and Temporal Distribution of Total Mercury (T-Hg) in Different Water Bodies of Nam Co, Tibetan Plateau —+++essesereeseneess WANG Kang, KANG Shi-chang, GUO Jun-ming, et al. (2288
Temporal and Spatial Variations of Major lons in Nam Co Lake Water, Tibetan Plateau GUO Jun-ming, KANG Shi-chang, ZHANG Qiang-gong, et al. (2295
Eutrophication Control in Local Area by Physic-ecological Engineering +++++++++ seesesees L1 Qiu-hua, XIA Pin-hua, WU Hong, et al. (2303
Nitrogenous Fluxes and Tis Self-Purification Capacity in Lake Taihu —+-«eeeeereersesesssserenenminenin e CHEN Xiao-feng, CHUAI Xiao-ming, ZENG Jin, et al. (2309
YUAN Tan, HUA Yu-mei, ZHU Duan-wei, et al. (2315
WEN Sheng-fang, SHAN Bao-qing, ZHANG Hong ( 2322

Response of Phosphorus Components in Sediments from Eutrophic Lake to External Sulfate

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
Spatial Distribution Character of Phosphorus Fractions in Surface Sediment from Chaohu Lake )
Long-range Transport Potential of Typical Organic Pollutants in Nanjing «+esetsresrereeeeemnensismimeniiiininnnies FANG Li-jiang, WU You-fang, DING Zhong-yuan, et al. (2330)
Distribution of Black Carbon in the Surface Sediments of the East China Sea and Their Correlations with Persistent Organic Pollutants -«+++++++-- LIN Tian, FANG Yin, CHEN Ying-jun, et al. (2335)
Contamination Characteristics of Polyeyclic Aromatic Hydrocarbons (PAHs) in Surface Water from Jialing River in Chongging «++++++++ CAI Wen-liang, LUO Gu-yuan, XU Xiao-yi, et al. (2341)
Levels, Distribution and Possible Sources of Polychlorinated Biphenyls in River Sediments from an Electronic Waste Recycling Area +++ WANG Xue-tong, LI Yuan-cheng, MIAO Yi, et al. (2347)
LI Fei, HUANG Jin-hui, ZENG Guang-ming, e al. (2352)
Impact of Coastal Exploitation on the Heavy Metal Contents in the Sediment of Bohai Bay QIN Yan-wen, ZHENG Bing-hui, LI Xiao-bao, et al. (2359)
Spatial Distribution and Contamination Evaluation of Heavy Metals in the Intertidal Surface Sediments of Eastern Chongming «+++++esseeveseese LI Ya-juan, YANG Shi-lun, HOU Li-jun, et al. (2368 )
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Assessment Model for Heavy Metal Pollution in Sediment Based on Trapezoidal Fuzzy Numbers and Case Study

Speciation and Vertical Distribution of Heavy Metals in Sediments of Baiyangdian Lake -+

AVS Concentrations in Xinan Creek and the Influencing Factors +++eseeeeeeseseeessseines
Mechanism of NH,"-N Removal in Drinking Water Biofilter
Characterization and Thermodynamic Properties of Cu( I ) Imprinted Chitosan Crosslinked Membrane

LIU Xiao-bing, WEN Yan-mao, LI Feng, et al. (2384
LIU Bing, FAN Hui, YU Guo-zhong, et al. (2394
ZHANG Yu-hong, ZHANG Ai-li, ZHOU Ji-ti, et al. (2403
DAI Qi-zhou, MA Wen-jiao, SHEN Hong, et al. (2410
BAI Yu-jie, ZHANG Ai-li, ZHOU Ji-ti (2419
Electricity Generation Performance of Two-Chamber Microbial Full Cell in the Treatment of Simulated Wastewater + ZHANG Yong-juan, LI Yong-feng, LIU Chun-yan, et al. (2427
Preparation and Characterization of Zn/Cr-LDHs and Their Removal Performances of Reactive Brilliant Orange X-GN = +erereererrsereseseennssisnnncinneneee WANG Xiao-rong, WU Ping-xiao ( 2432
WU Guo-zheng, XU Zong-xue (2438
Analysis of Carbon Balance and Study on Mechanism in Anoxic-Oxic-Settling-Anaerobic Sludge Reduction Process ZHAI Xiao-min, GAO Xu,ZHANG Man-man et al. ( 2444
Effect of Mixed Carbon Sources in the Granulation Process of EBPR System —+:eseeresrersererennensnniinenennniii JIANG Tao, SUN Pei-de, XU Shao-juan (2451
Biocatalyst of Redox Mediators on the Denitrification by Paracoccus versutus Strain GW1 «+«+sxesessessesessenenmsimssnsnsnensnsn s LI Hai-ho, LIAN Jing, GUO Yan-kai, et al. (2458
Isolation of a High Hydrogen-producing Mutant TB34 Generated by Transposon Insertion and Analysis of Hydrogen Production «+++++++ LIU Hong-yan, WANG Guang-ce, SHI Liu-yang, et al. ( 2464
Condition Optimization for Degradation of Chlorophenols Using Laccase from Amillariella mellea — «+++++++++sssereessesmsesenensnenicnenennenne QIN Ren-hing, ZHU Xian-feng, WU Ke, et al. (2470
FU Zhi-giang, ZHU Hua-wu,CHEN Can et al. (2475

Studies on the Degradation of Paracetamol in Sono-electrochemical Oxidation

(
(
(
(
LI Bi-cai,HE Lian-sheng, YANG Min, et al. (2376
(
(
(
(
(

Study on Treatment of Methylene Blue Wastewater by Fly Ash Adsorption-Fenton and Thermal Regeneration

Transport Processes of Low-level Radioactive Liquid Effluent of Nuclear Power Station in Closed Water Body

Characterization of CH,,N,0 Emission and Selection of Rice Cultivars in Double Cropping Rice Fields

Short-term Effects of Exogenous Nitrogen on CH, and N,0 Effluxes from Cyperus malaccensis Marsh in the Min River Estuary MOU Xiao-jie, LIU Xing-tu, TONG Chuan, et al. (2482
Temporal-spatial Variations of Total Nitrogen in the Degraded Grassland of Three-River Headwaters Region in Qinghai Province «+«+se+eseeeee PENG Jing-tao, LI Guo-sheng, FU Wa-li, et al. (2490
Temporal Variations of Clay Content in Eroded Sediment Under Different Rainfall Condition WU Feng-zhi, SHI Zhi-hua, FANG Nu-fang, et al. (2497

(
(
(
Effects of Soil Properties on the Stabilization Process of Cadmium in Cd Alone and Cd-Ph Contaminated Soils WU Man, XU Ming-gang, ZHANG Wen-ju, et al. (2503
(
(
(
(

In-situ Remediation of Polychlorinated Biphenyls Polluted Soil by Ecological Controlling Measures: A Field Trial «+-«sxeseeeeeesereenveneerenes PAN Cheng, TENG Ying,LUO Yong-ming, et al. (2510
+ LIANG Xiao, ZHAN Xin-hua, ZHOU Li-xiang (2516
YI Yuan-rong, HAN Min-fang ( 2522
Decomposition Model of Energy-Related Carbon Emissions in Tertiary Industry for China +««ssessesseeeesersssmemennimnis LU Yuan-qing, SHI Jun (2528

Characterization Comparison of Polycyclic Aromatic Hydrocarbon Uptake by Roots of Different Crops -+

Characteristics and Mechanism of Sodium Removal by the Synergistic Action of Flue Gas and Waste Solid



(ARERIZEYE 6 RREZRS

E & KHAZ

B4 BEAE EH | N

HOF. (FUEREEH)
TENL FARR FEIAE EZigr BN B O# L%
AOKE KSR aEE BRET & Al MRE
BRFHAZ BFAE 2 Ak R S BkdE | &
WO Bk O A W W BRI

“ ﬁg ﬂ g ENVIRONMENTAL SCIENCE

( HUANJING KEXUE) (Monthly Started in 1976)
(AT 1976 418 AAIT))
0124E7HI5H 33% 71 Vol.33 No.7 Jul. 15, 2012
£ & 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 % KK A School of Environment, Tsinghua University
o o - Editor-in -Chief OUYANG Zi-yue
gﬁ BAREASE) G E R & Edited by The Edit 'll)]l:dnd f Envi tal Sci (HUANJING
. o . ite y e Editorial Board of Environmental Science >
Jbmtili 2871 fH4 (TE X AUH
i} fE# O TE it KEXUE)

18 &, BB 415 . 100085 )
H13% .010-62941102 ,010-62849343
f£1.010-62849343

E-mail ; hjkx@ rcees. ac. cn

P. O. Box 2871, Beijing 100085 , China
Tel :010-62941102 ,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn

hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n

H BR 44 % " ™ i Published by Science Press
Jb s R 16 & 16 Donghuangchenggen North Street,
MR B 4t . 100717 Beijing 100717, China
ED Rl 2 3T dtatdbakEpi— Printed by Beijing Bei Lin Printing House
) 1T 4% i * K ib Distributed by Science Press
FE 35 .010-64017032 Tel:010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT 1 & 2ELHIERE)S Domestic All Local Post Offices in China
B EE1T PEERREAE S BN Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. 0. Box 399, Beijing 100044 , China
RIS o EIR LS 2-821
B A E fir:70.00 ¢ EsS&ITRS: M 205

BERSMRFEIT




	1.pdf
	fm.pdf
	zml.pdf

	20120729.pdf
	3.pdf
	yml.pdf
	fd.pdf




