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Surface Property and Sorption Characteristics of Phosphorus onto Surface

Sediments in Sanggou Bay

ZHU Jia-mei' , CAO Xiao-yan'*" | LIU Su-mei’, WANG Li-sha', YANG Gui-peng'”, GE Cheng-feng' , LU Min'
(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of Marine
Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: Kinetic curves and isotherms were investigated to study the sorption mechanism of phosphorus onto the sediments of Sanggou
Bay, together with the surface charge properties of sediments and the forms of phosphorus studied. The results showed that the sorption
including a fast process and a slow one, and could be described by a two-compartment first order equation. The thermodynamic
isotherms were well fitted with a modified Langmuir equation. The maximum adsorption capacity was larger in summer than in spring,
and the smaller particle size was favorable to the sorption. The maximum adsorption capacities (), ) were 0. 047 1-0. 1230 mg-g~ ',
and the zero equilibrium phosphorus concentration (EPC,) of the sediments ranged from 0. 059 6 mg-L ™' t0 0. 1927 mg-L~", which
indicated that the sediments from Sanggou Bay were sources of phosphorus. Inorganic phosphorus (IP) was the main form of total
phosphorus(TP). The contents of exchangeable or loosely absorbed P and Fe-bound P increased significantly in the samples after
sorption. The sorption process involved physical sorption and chemical sorption, with the former being the predominant.

Key words :sediments; phosphorus; sorption; surface charge; speciation; Sanggou Bay
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Table I ~ Compositions of the sediment samples
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Fig. 1 Sorption kinetic curve for phosphorus onto 1 sediment
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Table 2 Fitted kinetic parameters of phosphorus sorption onto 1 sediment
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Fig. 2 Phosphorus sorption isotherms of different particle size fractions from various sediments in different seasons
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Table 3 Fitted isotherm parameters of thesorption of phosphorus in April and August

Fs A Bt Nl Lo EPG NAP Ok 2
/mg-g /L+mg /mg-L /mg-g /L-g
1 0.047 1 2. 895 0.1586 0.014 8 0.1367 0.991
4 2 0.0551 1.279 0.186 5 0.0106 0.0706 0.992
40 3 0.088 2 1. 088 0.1927 0.0153 0.096 0 0. 996
1 0.067 1 3.377 0.088 3 0.0154 0.2267 0. 986
8 2 0.1165 2.332 0.068 8 0.016 1 0.2717 0.998
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Fig. 3 Titration curves and pH vs. H, plots of the sediments from different sites
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Table 4  Fitting result for titration curve of the sediments samples

H gy H gy

DA 1gK! lgKiy PHpzxec mmol-L-1 Jmmol-L-! WS0S/DF
1 2.3623 -9.4106 5.89 0.8571 1. 672 106. 402
2 2.7835 -9.2387 6.01 0. 609 6 1. 127 155. 125
3 2.7376 -9.1598 5.95 0.5508 0.943 145. 965

1) Kif 387 B - S -4 35 40, Ky 37 23 B 1 I8 485 40, 2208 I LA 2 PZINPC = (1K + 1gKiy ) /208 5 WSOS/DF #0141 B 4

i %

f & 3 AT L, 3 ANl TR pH 23R B —
SE G VR, 2234 0T Fa frf A PZNPC 7E pH =6 /2
A TEF VT HL T U A — s L. pH 2R
FE 2 7K R R R AR A R ) 2 IR 3 () A7 AR Y
AP pH =8 I, PURR W) 1 fo 7 H | T PR A
T T, SR A B 1, 2| 3 S AR
AN A B R B R AR B £ 2L HPO, - B X AEAE
(pK, =2.12,pK, =7.20,pK, = 12.36) , DI FH %=
T P9 70 P A7 253 LI X6 K A [ AR A 671 F ) B TR AR
BT B, SR SCH I R RE T ST A R — 3K
7 SR WP S 5 R IR R B LA A Tl P AR S - T D ek
TR T D) R e TR 2 18 19 72 AT AR AC
e, J5 R A SO L SRS 5. K,
Bl H_ 1.0 P03 I K, 100 B i 7 2 10 20 R 57 VR B2 119
B, T W BRI PSR TR A T i 1) W B RE T 3
SR. SRIMTEE H 0 BIHE K, Q,, ZNBA I 1S i
B U BB R TR W B i B 22 TR R T

PRI R AN | 8 SRR DI R
& JE E AL P R R A TR T AR B T A S
{175 150572 T 5 8 T 2 35 1) 5 e AN S AR 38 177 52 i)
AR 7 B 1 e, X B AE DURR A b B 0 R
A AR, A BATC PR L Lewis FRE HE XURL 17
22 SN e o ] Y Nk AN 1 N LW A O F
RN LA BRSBTS B T Ui
BRERAAALYIBR T 38 o e A 5S4, 168 T LA GE Ao Y A
TR AT, B T8 0, BE H o 7R 1L
BORE AR
2.4 UIBWTARBERIES

XF 1.2, 3 5=y 8 H YT R (TR
i) A BRE 16. 0 mg- L~ 85I W5 BE S T BEIE 25
OyMT. IR 4 RO AR 3 ANl FARE T S (TP)
FHRAE 16,12 ~21. 12 wmol-g =" Z Ja], Hid 3 Sl iz
TR, 2 SN BN TP EZ R 1 T LB
(IP) /5 TP 1) 84% ~89% . Wi IflJeAEShrh, TP & &



2 4 REESERE . RIATE RSBV TR B B R B A 563

]
o | @B
\r —F—
(— 1] 7—
Tr DAL=
]
T 5+ S
E 4T
T
W 3+
2 b %
L /
0
Ex-P FeP  ACaP DAP oP
6 F  (b) 2%
—F— —

DI

M\

ACa-P DAP opP

L

Ex-P

(c) 3535 =

; 2
w6 |
5
: 2
S 4l 7
2+ /
o 22 7 %
Ex-P Fe-p ACa-P DAP op
Al A

B4 ARETRYRHETEHRESSE
Fig. 4 Contents of Ex-P, Fe-P, ACa-P, DAP, OP from

sediments before and after adsorption

7£21.07 ~27.13 pmol-g ™' Z 8] 3 5l v % & fx
K2 /N, Hd 1P 5 TP 9 88% ~91% , 5k
AL, IP SR B FEW L. Ex-P FEZIEUURY
Fe . Mn ALY S8 ALY DL S+ 4 45 ook &
TET R B Al | AR 5 BT e A K AR ) JRRE R Ex-P
G, S EE0.72 ~1.07 wmol-g ™' Z (1] ; WL}
JEWFESh T Ex-P S W EW L, FE4.15 ~5.36
pmol - g~ Z[H]. Fe-P AFEERIRLE 5B Fe,0, I
I B ) 180 TR K B W TR B (P &5 AWl ) |, R RN ) 3R
SRl JERE Fe-P SHETE 1.47 ~3. 56 wmol-g ™' 2
8], 5 1P 8 10% ~20% ,3 55l {3 f) Fe-P & &

%22 5/ WG Fe-P 8 7E 3.04 ~
5.33 wmol-g ™' ZIf], 5 IP (9 16% ~23% , Lt I
AETHI. U SR A R R R B
TR ELAL, DI TP ) Fe-P Bl N LB HAER
VI CANBRIR BB I A0 ) 456 P B2 5 Ak, 7E W ik
Ferh BAT AR

ACa-P J&48 A A= L PRURIAE 9 R A8 AR A
B, AR5 1A e T 85 A [ W 0 ) 9 (B A i
#%) , s TR 0 S o A b AR S R R
AR RS S A A BENY S 3 AN AL R RE TR T
ACa-P FHZEARK. DAP FEZRIEF Itk Py KAL 12 1k
FEYIR IR E S 3 Sl O U SR
T DAP £ ,2 S i/b. WHHTE ACa-P 5 DAP (1)
TR K. OP F Bk [ i Y5 HE P o K it
TR P HE ) B8 TSR AR %R o B — AN BE
HEGAEDIAIN. 3 535005 OP fm —2E, 1 S ik
> OP 5L & LR S VI &R

W BFFRAE TS B LR AR LL, W BRI R B P Ex-
P, Fe-P it £ H Ex-P S EK,
SRR T5% ~T7% , 2 W20 iy
LD Ex-P| Fe-P B 2. Ex-P 55 DL
TR 1T HEAT R 390 1 VR B A K, Ex-P I A
LIE O Ay PR B Ry 32 ok R R HLAT ) Fe-P 2 %L
SR I A2 3 R B — AN R F T D
AFF5E VI B P, R0 56 Wl ) R e B8R B R A2
W RS TR s A7, (5 4 B oA 2.

3 it

(1) Z8 9075 3 2 TR X B 1) 8% B T T Bl —
Be— a3 15 IR SR AT & Langmuir 58 X
X BRI Q, KTHEERES, B/
(TR I BHF B T 3.

(2)1, 2, 3 S Ul LRI i 1) 2 T R fef B AR
YRk /b il T FR g i 9, Q) BE K K BRI
FRIEA e B A R TR A, AR A 2 R AT A B
R IR LR o, 2 1467 st P R Y 45 g F SR N T
PRI 22 57 X I B RE )t LA VE .

(3)3 DI FIE AR & AR, 52 7 ik b
WA, SRR R (TP) &7 16.12 ~21. 12
pmol g ™' Z ] IP (5 TP 4 84% ~89% . Wi Fit#)s
A i 5 SRR LR, W BRSO A Ex-P | Fe-P 7%
IR b Ex-P & 8RR K, UTRU X B
(R B2t 2 S B RS N 2 W B TR B A7 7, LAY
BRI R .



564 S R 7 %
B2k [16] GB 17378. 4-2007, Hve AN [ 5 b i 4 i R
[ 1] Jalali M, Peikam E N. Phosphorus sorption-desorption behaviour 5 4 B4y WK AT S].

of river bed sediments in the Abshineh river, Hamedan, Iran, [17] VA, REEE. BV K S [ 1], BEEAR,
related to their composition[ J]. Environmental Monitoring and 2003, (#T]) . 16-19.
Assessment, 2013, 185(1) : 537-552. [18] Lookman R, Freese D, Merckx R, et al. Long-term kinetics of

(2] EX&, &AM, &EHE, % KILH Rk imois phosphate release from soil [ J]. Environmental Science &
MBI IEEL D). R, 2005, 26(3) : 38-43. Technology, 1995, 29(6) : 1569-1575.

[3] M, XNESE, AT, 55 S0 F 5 78 32 38 FyT R [19] Wang SR, Jin X C, Bu Q Y, et al. Effects of particle size,
Yok Ry BoERMISE[T]. WA, 2010, 32(6) ; 108- organic matter and ionic strength on the phosphate sorption in
117. different trophic lake sediments [ J ]. Journal of Hazardous

[ 4] ZrhE, DL, O, ST FRAE X PR - K S Materials, 2006, 128(2-3) : 95-105.

A BREFREEE[]]. WEOKEIRSE, 2004, 25(4): 57- [20] Brinkman A G. A double-layer model for ion adsorption onto

64. metal oxides, applied to experimental data and to natural

[5] WA FOGAE, HEDE, % R FREKEEETRY sediments of Lake Veluwe, The Netherlands[ J]. Hydroboiogia,
J‘@iﬁﬁ%ﬁﬂ@%ﬁﬁ [J]. BEERI2E, 2008, 29(12) ; 3405- 1993, 253(1—3) : 31-45.

3409. (21] SRZEMS, WERI, EBEET, 45, N5 Bl YU X B

(6] JT¥%. FZENMHEE I I E SRR T R 5 BHRFAERE SR (] Hﬁﬂ;ﬁ 2009, 30(1) : 172-177.
MaFsE[ 1], FERE 5 H, 2012, 37(6) ; 62-66. [22] Sg H U, Postma D, Jakobsen R, et al. Sorption of phosphate

(7] ik, biw, RN, . REEE | BEEIFEBURY T onto calcite; results from batch experiments and surface
[sm e S R IR [ ] ], WEEEIR, 2014, 36(12) ; 85- complexation modeling[ J]. Geochimica et Cosmochimica Acta,
90. 2011, 75(10) ; 2911-2923.

[8] ZhuH W, Wang D Z, Cheng P D, et al. Effects of sediment [23] XM, T35, 5K, S5 A HLR & KAl o XHE U
physical properties on the phosphorus release in aquatic TR - R [ J]. BSR4 4], 2014, 34(9) .
environment [ J ]. Science China Physics, Mechanics & 2346-2354.

Astronomy, 2015, 58(2) : 1-8 [24] skaker, T38, wheEes, & REETE RO A RE X

[9] WangSR, Yi WL, Yang S W, et al. Effects of light fraction AREERIBHT]. K=, 2012, 36(1) ; 132-139.
organic matter removal on phosphate adsorption by lake sediments [25] JinC W, Du ST, Dong W Y, et al. Aquatic plant debris
[J]. Applied Geochemistry, 2011, 26(3) : 286-292. improve phosphorus sorption into sediment under anoxic condition

[10] WeiSY, Tan W F, Liu F, et al. Surface properties and [J]. Environmental Science and Pollution Research, 2013, 20
phosphate adsorption of binary systems containing goethite and (11): 8237-8244.
kaolinite[ J]. Geoderma, 2014, 213 478-484. [26] Fan]J Y, He X Y, Wang D Z. Experimental study on the effects

[11] Jin X D, He Y L, Kirumba G, et al. Phosphorus fractions and of sediment size and porosity on contaminant adsorption/
phosphate sorption-release characteristics of the sediment in the desorption and interfacial diffusion characteristics[ J]. Journal of
Yangtze River estuary reservoir [ J]. Ecological Engineering, Hydrodynamics, 2013, 25(1) : 20-26.

2013, 55 62-66. (27] WIS, FREKBA R B R—ROR Y S R 4 4 (L)

[12] Peryer-Fursdon J, Abell J M, Clarke D, et al. Spatial variability [J]. BREERLEVERE, 1993, 1(1); 25-41.
in sediment phosphorus characteristics along a hydrological [28] Yang X F, Wang D S, Sun Z X, et al. Adsorption of phosphate
gradient upstream of Lake Rotorua, New Zealand [ J ]. at the aluminum ( hydr) oxides-water interface: Role of the
Environmental Earth Sciences, 2015, 73(4) ; 1573-1585. surface acid-base properties [ J ]. Colloids and Surfaces A:

[13] REBEE. 75 . SIGUITRRY) & TE S0 A R AE e oA M Physicochemical and Engineering Aspects, 2007, 297 (1-3).
HALFHIEFE (D], 8. HEEFERS:, 2009. 84-90.

[14] Ruttenberg K C. Development of a sequential extraction method [29] Jalali M, Matin N H. Sorption of phosphorus in calcareous paddy
for different forms of phosphorus in marine sediments [ J]. soils of Iran: effects of soil/solution ratio and pH [ J].
Limnology and Oceanography, 1992, 37(7) . 1460-1482. Environmental Earth Sciences, 2015, 73(5) : 2047-2059.

[15] Jin X C, Wang S R, Pang Y, et al. The adsorption of phosphate [30] Huerta-Diaz M A, Tovar-Sanchez A, Filippelli G, et al. A

on different trophic lake sediments[ J]. Colloids and Surfaces A .
2005, 254 (1-3):

Physicochemical and Engineering Aspects,

241-248.

combined CDB-MAGIC method for the determination of
phosphorus associated with sedimentary iron oxyhydroxides[ J].

Applied Geochemistry, 2005, 20(11) : 2108-2115.



HUANJING KEXUE Vol.37  No.2

Environmental Science ( monthly) Feb. 15, 2016

CONTENTS

FEOK'S COMIEIIE +++++++++e+esesssesesesssssessssssssesssesessessse s s s eh st s bt s 44 s b4 4R 4484 4R 440 R4 40844 R b bR R bR bbb bbb bbb bbb bbbt (403)
WANG Tie-yu,ZHOU Yun-giao, LI Qi-feng, et al. ( 404 )
WU Jian-sheng, XIE Wu-dan, LI Jia-cheng ( 413 )
HUANG Bao-rong, CUI Shu-hong, LI Ying-ming ( 420 )
)

)

)

)

Risk Assessment and Risk Management of Chemicals in China

Application of Land-use Regression Models in Spatial-temporal Differentiation of Air Pollution

Ecological Footprint Evolution Characteristics and Its Influencing Factors in China from 2000 to 2010

TIAN Peng-shan, CAO Jun-ji, HAN Yong-ming, et al. ( 427
LIU Hui-lin, SONG Hong-jun, CHEN Zhi-ming, et al. ( 434

Pollution Characteristics and Sources of Carbonaceous Aerosol in PM, 5 During Winter in Guanzhong Area
Chemical Composition of the Single Particle Aerosol in Winter in Nanning Using SPAMS

Correlation Analysis Between Characteristics of VOCs and Ozone Formation Potential in Summer in Nanjing Urban District  ++++++++ YANG Xiao-xiao, TANG Li-li, ZHANG Yun-jiang, et al. ( 443
Seasonal Dynamics of Airborne Pollens and lis Relationship with Meteorological Factors in Beijing Urban Area  ««+sesseseesseseneeees MENG Ling, WANG Xiao-ke, OUYANG Zhi-yun, et al. ( 452
Mercury Distribution Characteristics and Atmospheric Mercury Emission Factors of Typical Waste Incineration Plants in Chongging ««+«+«+esessesesesesssssnnsniiiie

......................................................................................................................................................... DUAN Zhen-ya, SU Hai-tao, WANG Feng-yang, et al. ( 459 )
Characteristics of Atmospheric Dry and Wet Deposition of Trace Metals in the Hinterland of the Three Gorges Reservoir, China -w+++++- ZHANG Liu-yl, LIU Yuan, QIAO Bao-qing, et al. ( 466 )
++ XIE Yu-long, ZHANG Xin-ping, YAO Tian-ci, et al. ( 475 )

Mercury Transport from Glacier to Runoff in Typical Inland Glacial Area in the Tibetan Plateau SUN Xue-jun, WANG Kang, GUO Jun-ming, et al. ( 482 )
)
)
)

Monitoring and Analysis of Stable Isotopes of the Near Surface Water Vapor in Changsha

Characteristics and Risk Assessment of Heavy Metals in Core Sediments from Lakes of Tibet = «+exseereeresesiemeneneninenenininininen GUO Bi-xi, LIU Yong-qin, ZHANG Fan, et al. ( 490
Distribution and Potential Ecological Risk Assessment of Heavy Metals in Surface Sediments of Inflow Rivers to Northeastern Lake Tanganyika -+ YU Cheng, CHEN Shuang, ZHANG Lu ( 499
Over One Hundred Year Sediment Record of Polyeyclic Aromatic Hydrocarbons in the Lake Bosten, Xinjiang «e-vereeeeeerereesesennene SHEN Bei-bei, WU Jing-lu, ZHAO Zhong-hua, et al. ( 507
Distribution Characteristics of Polycyclic Aromatic Hydrocarbons in Different Environmental Media from Qingbang Island, Zhoushan, China -

............................................................................................................................................................ ZHENG Huang, XING Xin-li, GU Yan-sheng, et al. ( 513 )
++ LI Qiang-kun,SONG Chang-ji, HU Ya-wei, et al. ( 520 )
*+ WANG Jing-ping, LI Zhao-fu,LIU Hong-yu, et al. ( 527 )

Transformation of Non-point Source Soluble Nitrogen in Simulated Drainage Ditch

Influence of Landscape Heterogeneity on Total Nitrogen Concentration in Zhongtian River Watershed

Nitrogen Release from Sediment Under Dry and Rainy Season Alternation and Its Contribution to N Export from Xiangxi Watershed in Jiangxi Provinge «+etereeseressersesssennssiisennnen
- HAN Ning, HAO Zhuo, XU Ya-juan, et al. ( 534 )
Spatial and Temporal Distributions of Nitrogen and Phosphate in the Chaohu Lake XI Shan-shan, ZHOU Chun-cai, LIU Gui-jian, et al. ( 542 )
Phosphorus Fractions and Release Risk in Surface Sediments of an Agricultural Headwater Stream System in Hefei Suburban, China ~ +++++++ PEI Ting-ting, LI Ru-zhong, GAO Su-di, et al. ( 543 )
Surface Property and Sorption Characteristics of Phosphorus onto Surface Sediments in Sanggou Bay «+:++eereeseeeserereneninieneininienens ZHU Jia-mei, CAO Xiao-yan, LIU Su-mei, et al. ( 558 )
Particle Size Distribution and Pollutant Speciation Analyses of Stormwater Runoff in the Ancient Town of Suzhou LI Huai, WU Wei, TIAN Yong-jing, et al. ( 565 )
(573)

Abundance of Toxic and Non-toxic Microcystis sp. in Lake Hongze and Its Correlation with Environmental Factors LI Da-ming, ZHANG Tong-qing, TANG Sheng-kai, et al.
Effect of Charge-Transfer Complex on Ultraviolet-Visible ( UV-Vis) Absorption Property of Chromophoric Dissolved Organic Matter (CDOM) in Waters of Typical Water-Level Fluctuation

Zones of the Three Gorges Reservoir Areas JIANG Tao, LIANG Jian, ZHANG Mu-xue, et al. ( )

WANG Hui, SUN Bo, GUAN Xiao-hong ( 588 )

ZHOU Hong-yi, NIE Ya-zhong, CHEN Yong, et al. ( 595 )

(1602)

(609)

Influence of pH on Kinetics of Anilines Oxidation by Permanganate
Effects of EDTA on the Reductive Dechlorination of 2,4-D by Pd/Fe

Preparation of NiAl-MMO Films Electrode and Its Capacitive Deionization Property » WANG Ting, ZHU Chun-shan, HU Cheng-zhi ( 602
Competitive Microbial Oxidation and Reduction of Arsenic ~++«+sesserreseeesenneneens +=+ YANG Ting-ting,BAI Yao-hui, LIANG Jin-song, et al. ( 609
Community Characteristics of ANAMMOX Bacteria in Subsurface Flow Constructed Wetland( SSFCW) for Processing of Aquaculture Waster Water —««-«essereeresseserensenemenennsnininennnnens

............................................................................................................................................................ ZENG Xian-lei, LIU Xing-guo, WU Zong-fan, et al. ( 615 )
Analysis of Pathogenic Bacteria in Reclaimed Water and Impact of UV Disinfection on the Removal of Pathogenic Bacteria «+«+-«+eseessererseseserensinienicnennnnne JING Ming, WANG Lei ( 622 )
Analysis of the Microbial Community Structure in Continuous Flow Reactor Enhanced by Heterotrophic Nitrification and Aerobic Denitrification Bacterium Burkholderia sp. YX02 -+

........................................................................................................................................................................ SHAO Jilun, CAO Gang, LI Zi-hui, et al. ( 630)
Comparative Metagenomics of BIOLAK and A%0 Activated Sludge Based on Next-generation Sequencing Technology +++++++++++eeeseeseeseiseisinnniniinennns TIAN Mei, LIU Han-hu, SHEN Xin ( 638 )
Identification and Nitrogen Removal Characteristics of a Heterotrophic Nitrification-Aerobic Denitrification Strain Isolated from Marine Environment ««+s«ssessesessessersensesemienennsnininennnnens

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SUN Qing-hua, YU De-shuang, ZHANG Pei-yu, et al. ( 647 )
Removal of AOX and Chroma in Biologically Treated Effluent of Chemical Dyestuff Wastewater with Nanoscale Ni/Fe +oveveeeeereeseeseeenenees SHU Xiao-ming, XU Can-can, LIU Rui, et al. ( 655 )
Feasibility of 3BER-S Process for the Deep Denitrification in Synch with the Removal of PAEs from Reclaimed Water ««+:«+s+sseseeseeeereess XU Peng-cheng, HAO Rui-xia, ZHANG Ya, et al. ( 662 )
Influence of Reaction Time on Titanate Nanomaterials and Its Adsorption Capability for Lead in Aqueous Solutions «+++«+essessessereeneeses FAN Gong-duan, CHEN Li-ru, LIN Ru-jing, et al. ( 668 )
Sorption Characteristics of Phenanthrene and 1,1-Dichloroethene onto Reed Straw Biochar in Aquatic Solutions — ««++++sssseseesessesseneees WU Qing-wen, MENG Liang, ZHANG Zhi-hao, et al. ( 680 )
Adsorption Characteristics of Norfloxacin by Biochars Derived from Reed Straw and Municipal Sludge ~ «+r+veesereeresreseseseseeneees ZHANG Han-yu, WANG Zhao-wei, GAO Jun-hong, et al. ( 689 )
Effect of Seasonal Temperature Increasing on Nitrogen Mineralization in Soil of the Water Level Fluctuating Zone of Three Gorge Tributary During the Dry Period — +xeereseereresssisssicnenisnene

LIN Jun-jie, ZHANG Shuai, LIU Dan, et al. ( 697 )
-+ CHEN Shu-tao, SANG Lin, ZHANG Xu, et al. ( 703 )
WANG You-qi, BAI Yi-ru, WANG Jian-yu ( 710 )
)
)

Effects of Warming and Straw Application on Soil Respiration and Enzyme Activity in a Winter Wheat Cropland +-
Distribution of Urban Soil Heavy Metal and Pollution Evaluation in Different Functional Zones of Yinchuan City
Differential Effect and Mechanism of in sitw Immobilization of Cadmium Contamination in Soil Using Diatomite Produced from Different Areas -+ ZHU Jian, WANG Ping, LIN Yan, et al. ( 717
Characteristics of Adsorption Leaching and Influencing Factors of Dimethyl Phthalate in Purple Soil = +xeoveseeeeesessnseresenenenisinnenn: WANG Qiang, SONG Jiao-yan, ZENG Wei, et al. ( 726
Cd Runoff Load and Soil Profile Movement After Implementation of Some Typical Contaminated Agricultural Soil Remediation Strategies — ++++xereesseresesereresiemieneniininis

Concentrations and Component Profiles PAHs in Surface Soils and Wheat Grains from the Cornfields Close to the Steel Smelting Industry in Handan, Hebei Provinge +:eesesveseeseesesnennees

- WU Di, WANG Yi-long, LIU Wei-jian, et al. ( 740 )
*+ LUO Peng-cheng, LI Hang, WANG Shu-guang ( 750 )
, ZHANG Wen-juan, et al. ( 756 )

Effect of Arbuscular Mycorrhiza (AM) on Tolerance of Cattail to Cd Stress in Aquatic Environment

Acute Toxic Effects of Bromate on Aquatic Organisms —«+osssseseerssssssmenenmmminn s WANG Zhi-wei, LIU Dong-mei

Development of Self-assembled Dumbbell-like Fe;0, Micro/nanomaterial for Application in Thermocatalytic Degradation of Polybrominated Biphenyls -+
............................................................................................................................................................ HUANG Xin-chen, ZONG Gang, LIU Ye-xuan, et al. ( 765 )

Impact of Salinity on Leachate Treatment and N,0 Releases from Semi-aerobic Aged-refuse Bioreactor -++r+sevsreeeresreresvsscnnesinenens LI Wei-hua, SUN Ying-jie, LIU Zi-liang, et al. ( 775 )

Evaluating the Significance of Odor Gas Released During the Directly Drying Process of Sludge; Based on the Multi-index Integrated Assessment Method «+«+seseeseereeeeemenennenininennnens
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" DING Wen-jie, CHEN Wen-he, DENG Ming-jia, et al. ( 782 )



£ .

CGrER=ZNE 6

K FH H

BIES: B RE BN

EHREZERS

%OE. (REREEHT)
3 N iy -
TENL  FAERE FIE F44r H O N H O OF L
S, o == =
AOKE KEE X s w0 RS ARE
v N N N -
PREFEIE BmAE 2 AR RS Rl Fokd w B
B B9 W N W W BIEK
-
w3 ENVIRONMENTAL SCIENCE
( H};J{AJ‘NJINC;;‘: KE)ﬁ(JLTJJE) (Monthly Started in 1976)
(HHl 1976 4% 8 UREID)
01642 B 15H #37% H2 Vol.37 No.2 Feb. 15, 2016
e & TEPER Superintended by Chinese Academy of Sciences
F i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A = - - Protection
e % KK [ School of Environment, Tsinghua University
i Editor-in -Chief ~ OUYANG Zi-yu:
. BAREAE) G E RS Ed;t:(: } ) by The Editori ll}]l:omd f Envi tal Sci (HUANJING
L0l 2871 {2548 ( T D DL B y e Editorial Board of Environmental Science >
18 5, R 2 : 100085 ) KEXUE) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn F-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
EN Rl 3£ 4T dtmcdbAkEpRI Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M l 4> [E 44 M B HR, S5y Domestic All Local Post Offices in China
Eih 2L r ] [ B 52 5 VA ) Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
—erim  ISSN  0250-3301 s f =
7N | —_————— = 2=
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET





