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Microstructure Morphology and Flocculation Mechanism of the Decolorizing

Flocculant Poly-aluminum ( IIl ) -magnesium ( I ) -sulfate

SANG Yi-min' , CHANG Xue-hong', CHE Yue', GU Qing-bao’

(1. Department of Environmental Engineering, Teaching and Experimental Center of Environmental Engineering, Beijing Institute of
Petrochemical and Technology, Beijing 102617, China; 2. Department of Soil Pollution Control, Chinese Research Academy of
Environmental Science, Beijing 100012, China)

Abstract; Crystal structures and morphologic characteristics of poly-aluminum ( Il ) -magnesium ( II ) -sulfate (PMAS) were discussed
using X-radial diffraction and infrared spectrogram and the flocculation mechanism was explored here based on comparisons between
decolorization effect of landfill leachate secondary effluent and the system Zeta potential. The results indicated that PMAS was a kind of
macromolecular composite polymer of aluminum and magnesium based on —OH bonding. The flocculation mechanism of PMAS was
mainly charge neutralization and co-precipitation netting. Charge neutralization was the main mechanism at low dose. Its flocculation
behaviors were different along with different pH of wastewater at high doses, namely, it was mainly charge neutralization at low pH and
co-precipitation netting at high pH and both of them work together at neutral condition.

Key words : poly-aluminum ( Il ) -magnesium ( II ) -sulfate (PMAS) ; crystal structure and morphologic characteristics; flocculation

mechanism; Zeta potential
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Table 1 ~ Main water quality index of landfill leachate secondary effluents
WH COD/mg-L~"  BODs/mg-L~! o i/ i SS/mg-L~! ME/NTU B3/ pSem ™! pH {&
HfH 3179.2 1537.4 3109 49.1 154 26700 8.78
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Fig. 1 Infrared spectrogram of PMAS
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Fig. 2 X-radial diffractions of PMAS and its raw materials
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Fig. 3 Relations between PMAS doses and Zeta potentials

and color removals at different pH values

FLAe AN pH 5 TR LS R T LA, &
BEROR SR Y B 2R SR R pH (L F A [R) TA
FrE5E. BAKE E 3 Fl pH (E4MH T, lE %2y
N, B IR AR K P AR BURL Y Zeta LA
T - A E S R E Ty AR TR R )
FBRRIH T 5, T f 55 OB R
IR 2.

FRVEZ5AF (pH =5.0) T BY S5 H 8 (f e A S0k
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] 1L 22 T AT e A A TR, BT DR P 2%
P E 2 i PMAS AR BB U A A K A 2R BEAIL
il LA R AIVE R S 2. f R F SR 2 PMAS
A WPERT RV AR IR A 40 R E Y. pH =9.0 B,
AN PMAS THEE IR T 25 20 A0 Qe | 64K & b &R i
] T A2 B H A AR IR TC 2 T AL(OH), F
Mg(OH), ULVE. H Ty fL BB, Ir AR AR 5 1 4%
25 90 [ YA R AR, Zeta FRSE I TR BER/N. HT AR
B AL(OH) , JoE B UITE AR L R AL,
I Mg(OH), UUIE K4 B B RE 1) 78 — 8 I8 A
b R e A RO T Bk 286 B 3 T DOTE T TR 2
R, BT LABRE 254 T = 4 2 i PMAS A B IR R AE
R K EENLEI LN B R D . MEEH
VEHIATE O e 2R B Sk R R ). fEh i pH S5
T, AR 2 2R R R ) R R LA DU) 2 v R R R
GHMAERIAE i T M EEEH. X
MIZEE T AR T A5 1) TR A E AR I 228
BLHIAEETE™) | A Ia] Rz 50 A B b Tt A A T 4l B
YEM.



3506 AN 5%

i

2% 34 3%

ELEE K BRBORR T, pH (E B i B ) T 5
ZHERCR AR e e A 2 Y L X 5 B A AT
W2 — 0 K pH {H IR R h PMAS T 5 LUK 43
TEESS AR (AL, Mg ) 7714E, & pH {EHIA
F 1 PMAS H 5K fif lBA 8 o F R i s o3 IR
A[AL, Al, Mg(OH), ], Al, AR A R
ZREET R R EEANFEER S0
Mg(OH), .

3 HZig

(1) X-SFL AT 55 RN A 22 45 5 7R, PMAS
fil g R R AR R R G SN, A T AN T RE
SALER BB b aR g, A BT DL R S I B A RN 1Y
B2 RY), X BERE PMAS It (SR B i) £ 5

(2) PMAS AbHB UEE A= fb 1 /K 1) ZLEEDL ] 3=
SRR P AE TG ER. AEIR AR 2 i L
W R B ORI R 32, FE e AR 2 e i R AR &R pH (E
AN B AT AT A BT X5 Bk 45 F T DL
PR 32 5 Bl S50 B G L o 5 ik
SR R PRI SR W] A HR A R, s b R
BZH PMAS A B i1 57 BPEE AR 8 40 A g 1Y
T PR A 4/ P AT 38 el s 2R 2R ok s 3
SEHk:

[ 1] BERE, BRA, @, & BRI A5G EER
By SR BFTE[ 1], LT IRME, 2004, 24(4) ; 301-304.
LU, R, PMEIZE. HRERTS IR £ B B R A 2L
KR HBEFE[ )], L TR B2, 2010, 12(1) ; 26-28.
FE T, R R TC ML 43 R BE 0 A K e 5T
[D]. &, SRET LR, 2005. 3-5.

TR, Bk, ZEAM, AE R AR RSN W
HE[J]. W4T, 2010, 27(8) : 814-818.

FIE, B5%, BREL. BRI A SR RERR K AR A A IR BEA IE 22
I ]]. RRCTERRHE B4R, 2009, 24(1) : 6-9.
3BT MUK, BNFE S0 BB PSPAFC R IR Y
TEASRAEL)]. FREERE S HAR, 2011, 34(5) : 10-14.
Rang, BCEVL, Sk, S5, S0 X B g I K I (0 Ak 2

[2]

[3]

[6]

(7]

[11]

[12]

[13]

[23]

[24]

[J]. /KALBFA | 2000, 26(4) : 245-248.
FRAHr. AR Tl K AL B iy R[]
#2000, 20(2) : 1-4.

Ut T x, 2%, 5F. SBES A R EER A Bk 4R R K
BRI 1], TR Sk, 2001, 32(3) ; 29-31.

Sang Y M, Gu Q B, Sun T C, et al. Analysis and removal of

Tolk K &b

organic pollutants in biologically treated landfill leachate by an
inorganic flocculants composite of AL(II1)-Mg( 11 )[J]. Annals
of the New York Academy of Sciences, 2008, 1140 (1) . 412-
419.

Sang Y M, Gu Q B, Sun T C, et al. Color and organic
compounds removal from secondary effluent of landfill leachate
with a novel inorganic polymer coagulant[ J]. Water Science and
Technology, 2008, 58(7) ; 1423-1432.

FERT, RRE, ZH4, % S-SR EIE 628N T
BB IR B B EFE [ T]. AR B RE2 2240, 2005,
24(5) . 979-983.

R, WIRE, IMEE ) 45, RIS B PR -85
PUZ & SBR[ )], S TAE, 2008, 26(6) : 50-53.
T2z, W, A Kb @EREENE BT, T E RS
I, 2000, 16(2) : 37-40.

Wri, 258, BIET, 45, 23060 RE N U 8 K A 6 B Y — b
HOTELI]. HREREEATIE S R, 2003, 16(4) ; 342-343.
BAERR, NRME, DN, %58 BRILRE ML R
BefbSUBEFE[ )], FREERLEEM, 1997, 17(2) : 154-159.
JEUL, R, e, 5. 2RI T 2R EEN PMC
LN S HARREL )], KEAAE T, 2003, 20(10) : 615-618.
AR, ARG MBI S RIE[D]. detat. PEA
AT EETT PG, 2003, 22-37.

2R, JCHLR AT BRBE 2R A AL S I SEAI HE  N
FE[D]. dEat: hEBER A ST L, 1997, 43-52.
FEARTE. TEHLE 4> 2R IR B I ALEE 5 0 A
[R]. MA/RE: W/RIEER TRARSE, 1999. 18-23.
Riemsdijk W H, Lyklema J. Reaction of phosphate with gibbsite
(AI(OH); ) beyond the adsorption maximum[J]. Journal of
Colloid and Interface Science, 1980, 76 (1) : 55-66.

Tk, REE. AR ABE R T A Ko B sk gk i W i 1
RERFTE[T]. WITTHR T RS20, 2006, 23(2) : 128-131.
ML, KB, HE R REWKMEREIEEI 0 1 A
RUFE[I]. SUMIRRAHE, 2004, 10(4) : 12-15.

BMZEE, Kbhae, BEE, 5 RS mREnhRE
AR ] PR, 2006, 35(1) : 109-113.



HUANJING KEXUE Vol.34  No.9

Environmental Science ( monthly) Sep. 15, 2013

CONTENTS

PUF Passive Air Sampling of Polycyclic Aromatic Hydrocarbons in Atmosphere of the Yangtze River Delta, China; Spatio-Temporal Distribution and Potential Sources —+:+ssesseeeressesnereenees
......................................................................................................................................................... ZHANG Lifei, YANG Wen-long, DONG Liang, et al. (3339)
Quantitative Analysis of Nitrate in Atmospheric Particulates PM, 5 with Fourier Transform Infrared Spectroscopy LIU Na, WEI Xiu-li, GAO Min-guang, et al. (3347)
Study on Contribution Factor to Atmospheric +OH by 05, HONO, HCHO and H,0, in Spring at Mangdang Mountain, Fujian Provinge «:e-eeveeeesseereeneisnennes LIU Hao, WANG Hui-xiang ( 3352)
A Review on Current Situations of Steroid Estrogen in the Water System «+-«+eseseerserseresemensenniinnininiii e DU Shao-ting, JIN Chong-wei, LIU Yue (3358 )
A Study on the Veterinary Antibiotics Contamination in Groundwater of Jiaxing ««+«+«+essereerseressrmemenssnenicnenennincnee s LU Xing, YU Wei-juan, LAN Ya-giong, et al. (3368)
Contamination Characteristics of Short-Chain Chlorinated Paraffins in Edible Fish of Shanghai = «+-r+veeeesrerrersenineniinnenenen JIANG Guo, CHEN Lai-guo, HE Qiu-sheng, et al. (3374)
Detection of Endotoxin Activity in Water Environment and Analysis of Influence Factors for TAL Assay «+:vrvereereeeremenenesienenene ZHANG Can, LIU Wen-jun, ZHANG Ming-lu, et al. (3381)
Cellular Response of Freshwater Green Algae to the Toxicity of Tetracycline Antibiotics ++v+wseeseeserssssssensimienenennieineee XU Dong-mei, WANG Yan-hua, RAO Gui-wei ( 3386 )
[Mlumination’s Effect on the Growth and Nitrate Reductase Activity of Typical Red-Tide Algae in the East China Sea w+eseeseeeeeeveesee LI Hong-mei, SHI Xiao-yong, DING Yan-yan et al. (3391

3398
3405

(

(

(

(

(

(

(

(

(

Compare the Growth of Enteromorpha prolifera Under Different Nutrient Condition «+«++«+s+ssssresresssssnsssesmssnensmnenensnnneenes PANG Qiu-ting, LI Feng, LIU Xiang-qing, et al. (

Phytoplankton Pigment Patterns and Community Structure in the Yangtze Estuary and Its Adjacent Areas «wevtoeeesesesenmssssnennees LAI Jun-xiang, YU Zhi-ming, SONG Xiu-xian, e al. (
- LI Sheng-nan, SHI Xiao-li, XIE Wei-wei, et al. (3416

(

(

(

(

(

(

(

(

(

(

Genelic Diversity of Picoeukaryotic Phytoplankton in the Lakes Along the Middle-lower Reaches of the Yangtze River

)
)
)
)
Studies on Seasonal Variation and Sources of Nitrogen and Phosphorus in a Canyon Reservoir Used as Water Source «++«+v+essereereenmssneneeneenes HUANG Ting-lin, QIN Chang-hai, LI Xuan (3423 )
Characteristics of Sediment Phosphorus in the Jiulong River-Reservoir System and Its Ecological Significance -+ + LU Ting, CHEN Neng-wang, CHEN Zhu-hong, et al. (3430)
Variation of Nitrogen During the High Suspended Sediments Concentration Water Supply in an Artificial Shallow Lake ~-«+veseeeeevereeerennenens CHEN You-yuan, SHEN Yu, YANG Shi-ying ( 3437)
Limestone and Pyrite-Limestone Constructed Wetlands for Treating River Water —«+«+eeseseesssssssssnsnninsininsinnsisnn s ZHANG Jing, LI Rui-hua, LI Jie, et al. (3445)
Dynamics of Carbon, Nitrogen and Phosphorus Storage of Three Dominant Marsh Plants in Hangzhou Bay Coastal Wetland — «+evseeseereeeeeeeee SHAO Xue-xin, LI Wen-hua, WU Ming, et al. (3451)
Dissolved Organic Matter Release of Zizania caduciflora and Phragmites australis from Lake Dianchi +-«-«eeeveressesresnenssenennensininsnsenene XIE Li, YANG Hao, QU Xiao-xia, et al. (3458)
Influence of Tap Water Treatment on Perfluorinated Compounds Residue in the Dissolved Phase «++«+esssesersessmseneneienenenees ZHANG Hong, CHEN Qing-wu, WANG Xin-xuan, et al. (3467)
Study on Chlorinated Disinfection Byproducts and the Relevant Health Risk in Tap Water of J City »«+sveoveeeesererssresiemennensincneneenns LI Xiao-ling, LIU Rui, LAN Ya-qgiong, et al. (3474)
Effect of the Change in Sulphate and Dissolved Oxygen Mass Concentration on Metal Release in Old Cast Iron Distribution Pipes «+++++++++++ WU Yong-li, SHI Bao-you,SUN Hui-fang, et al. (3480)
Research on Low-level Hg( Il ) Removal from Water by the Heavy Metal Capluring Agent ++++eseeeeresesssessssnmnmiininisiinnn HU Yun-jun, SHENG Tian-tian, XUE Xiao-qin, et al. (3486)
Coagulation Characteristics of Polyferric Chloride-Poly ( Epichlorohydrin-Dimethylamine) Composite Flocculant for Simulated Water Treatment «+«+seseesserseresesenenseiemenenneninienenenes
............................................................................................................................................................ LIU Xin-xin, YANG Zhong-lian, GAO Bao-yu, et al. (3493)
Microstructure Morphology and Flocculation Mechanism of the Decolorizing Flocculant Poly-aluminum( I ) -magnesium( Il ) -sulfate +++- SANG Yi-min, CHANG Xue-hong, CHE Yue, et al. (3502)
Efficient Degradation of Tetrabromobisphenol A in Water by Co-doped BiFeQy  +ereereerrsrressenenmseineeninneneeeeee +»+ OUYANG Lei,DING Yao-bin,ZHU Li-hua,et al. (3507)
Preparation Bimetallic Heterogeneous Fenton-Like Catalyst as Sepiolite Supported and Its Surface Chemical Characterization + SU Cheng-yuan, LI Wei-guang, LIU Xing-zhe et al. (3513)
Nitrite Denitrification Characteristics with Redox Mediator «««+s«+sseerrseerremnmmmnmmnimmiiniii ZHAO Li-jun,MA Zhi-yuan, GUO Yan-kai et al. (3520)
Advanced Nitrogen Removal Using Tnnovative Denitrification Biofilter with Sustained-Release Carbon Source Material =~ ««++seeeseseerserseesescneens TANG Lei, LI Peng, ZUO Jian-e, et al. (3526)
N, 0 Production in Nitrogen Removal by Micro-expansion of Granular Sludge = +«+«+++srrerrerrerssrersssnnensessnes s CHEN Li-li, GAO Da-wen (3532)
Sludge Dewaterability with Combined Conditioning Using Fenton’s Reagent and CPAM  «++vesveeesessesnenesntnsineinneniiniinines s MA Jun-wei, LIU Jie-wei,CAO Rui,et al. (33538)
Kinetic Characteristics of High-rate ANAMMOX Granules «+:eoxeveeeeressesnessssetmenensninininiitntssnsss e TANG Chong-jian, XIONG Lei, WANG Yun-yan, et al. (3544)
Monitoring Nitrogen Deposition on Temperate Grassland in Inner Mongolia ««+-«+x+sstseesrerersesrenesmsensnnmssnsnsns s ZHANG Ju, KANG Rong-hua, ZHAO Bin, et al. (3552)
Non-Point Loads of Soluble Cadmium by in situ Field Experiment with Different Landuses, in Central Hunan Province Mining Area  +++++++ LIU Xiao-li, ZENG Zhao-xia, CHEN Zhe, et al. (3557)
Heavy Metal Speciation and Stability in the Sediment of Lihu Lake ~«++vcreeeesersesresrssnsmcnnssnininsninisns e WANG Shu-hang, WANG Wen-wen, JIANG Xia, et al. (3362)
Analysis and Evaluation of Heavy Metals Along the Chaohe River in Miyun County «-«+s«+sxsseseeeeserenesseneess YU Yang,GAO Hong-chao, MA Jun-hua, et al. (3572)
Magnetic Properties of Topsoils in Typical Industrial Belt Along the Yellow River in Arid Regions in Northwest China and Their Environmental Significance «+:«+sesxeseeeeesemerserenienenees
........................................................................................................................................................................ XU Shu-jing, ZHANG Ying, YU Ye, et al. (3578
Study on Composite Stabilization of Arsenic (As) Contaminated Soil ~++++rssesrerserssmsentnnsnnneiin WANG Hao, PAN Li-xiang, ZHANG Xiang-yu, et al. (3587

)

)

Heavy Metal Contents and Enrichment Characteristics of Dominant Plants in a Lead-Zinc Tailings in Xiashuiwan of Hunan Province +«+«eseeeseees HE Dong, QIU Bo, PENG Jin-hui, et al. (3595)

Comparison of Soil Fertility Among Open-pit Mine Reclaimed Lands in Antaibao Regenerated with Different Vegetation T}pes - WANG Xiang, LI Jin-chuan, YUE Jian-ying, et al. (3601 )

Biodegradation of Triphenyltin and Its Effect on Klebsiella pneumoniae - ++= YE Jin-shao, TIAN Yun, YIN Hua,et al. (3607)

Isolation and Degradation Characteristics of Dichloromethane-Degradation Bacterial Strain by Methylobacterium rhodesianum H13 -+ LIU Hong-xia, ZHU Run-ye, OUYANG Du-juan, et al. (3613)

Effect of Different Primers on Microbial Community of Activated Sludge «+++=«+eserseerereseremensiemnensnn e ( )

Reaction of SO, over CaAl Mixed Oxides Derived from Hydrotalcites Samples 7 ( )
Optimization for MSW Logistics of New Xicheng and New Dongcheng Districts in Beijing Based on the Maximum Capacity of Transfer Stations +«+«+xesseseereeesesenensenemenennsnininennenen

................................................................................................................................................ YUAN Jing, Li Guo-xue, ZHANG Hong-yu, LUO Yi-minget al. (3633)

JIANG Lin, ZHONG Mao-sheng, ZHU Xiao-ying, et al. (3641)
LI Xiao-yan,LIU Yan-qing ( 3648 )

Application of Multiple Lines of Evidence Analysis Technology in the Assessment of Sites Contaminated by Heavy Metals
Heavy Metals and Their Sources in Outdoor Settled Dusts in Different Function Areas of Cities

Study on Distribution Characteristics and Potential Ecological Risk of Soil Heavy Metals in the Yellow River Beach Region in Kaifeng City — +++rveeeresserrerseresemenensennenensinnnennenens
................................................................................................................................................... ZHANG Peng-yang, QIN Ming-zhou, YAN Jiang-hong, et al. (3654)
Study on Pollution Evaluation of Heavy Metal in Surface Soil of the Original Site of Qingdao North Station ««+s«ssereeerserersersenemenenenininenenens ZHU Lei, JIA Yong-gang, PAN Yu-ying ( 3663 )
Distribution Characteristics and Ecological Risk of Pb in Soils at a Lead Battery Plant -«+-«+-+sseseeeeeeeee *+ ZHENG Li-bao, CHEN Wei-ping, JIAO Wei-tao, et al. (3669)
Effect of Lead on Soil Quality and Human Health Around a Lead Smeltery «+«+«+:«+s+seee- BRI ZHOU Xiao-yong, LEI Mei, YANG Jun, et al. (3675)
Distribution Characteristics of Lead in Different Particle Size Fractions of Surface Soil of a Lead-acid Battery Factory Contaminated Site - -+ YUE Xi, SUN Ti-chang, HUANG Jin-lou (3679 )
Research on the Application of In-situ Biological Stabilization Solidification Technology in Chromium Contaminated Site Management «+-«+-+sseseeseeseseenne ZHANG Jian-rong, LI Juan,XU Wei (3684 )
Research on the Effect and Technique of Remediation for Multi-Metal Contaminated Tailing Soils «++++sereeessesrereerssennenenneenns ZHU Guang-xu, GUO Qing-jun, YANG Jun-xing, et al. (3690)
Analysis of Washing Efficiency and Change in Lead Speciation in Lead-contaminated Soil of a Battery Factory »««+«e-ssessererenesencneneinenne REN Bei, HUANG Jin-lou, MIAO Ming-sheng ( 3697 )
Remediation Efficiency of Lead-Contaminated Soil at an Industrial Site by Ultrasonic-assisted Chemical Extraction «+:++s+sseseeseeseenees WANG Xin-jie, HUANG Jin-lou, LIU Zhi-giang, et al. (3704 )
Parameters Optimization and Cleaning Efficiency Evaluation of Attrition Scrubbing Remediation of Ph-Contaminated Soil ~ «++«++++seseee YANG Wen,HUANG Jin-lou, PENG Hui-ging, et al. (3709)
Adsorption of Cd?* on Biochar from Aqueous Solution «+++++++++sessessessrssmssmsensenieni i GUO Wen-juan, LIANG Xue-feng, LIN Da-song, et al. (3716)
Effect of Inorganic Amendments on the Stabilization of Heavy Metals in Contaminated Soils «++++stseeesesssssrsvsiesisneneininenennenne CAO Meng-hua, ZHU Xi, LIU Huang-cheng, et al. (3722)



£ % 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)
W0I349HISH 34% oM Vol.34 No.9 Sep.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




	1.pdf
	封面.pdf
	zml.pdf

	20130924.pdf
	3.pdf
	yml.pdf
	3.pdf




