ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % B 37 535 % 4511

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 411 A 15 H

H K
P I L A R S AR BT R R S A AIRRAIE oo B, R MR, F R & (4031)
W75 2 1T TG 5 R S O I K PR S TR AR oo GG, ZRAk, B g B, BN B E R, R (4044)
AR Ul e ARl e 0l @ B 1 N R e R R EH, Y B, F T (4052)
2013 4F 10 KM TTRE—UCHRSEMEZS S5 R BRI AT oo oo A IR, A, R, 3R 12 (4061)
TELR PAITUR S IR I e SPAMS 5o 41 WURE ) 32 B4 A0 BT B HUBIF ST covvvevevmrermmmrermm e
................................................ FERT B A4 &, A3k, B, BN KRR AR, R 2 £ KiTH(4070)
PM,, AT AR PSR AT (R A 0 BT woeeemeeme e WREE B2 Bk, T (4078)
LR AR G PG B0 — FACBRIG R SISO A B FERESL -ooeeeeeeeeeeeeos T, AL R, R (4085)
e R X LT T /N R K AR SR BRI ZS A3 AR ARAE.  «evvvvvrvmmrermmnsrmmmee FA, M, KRR, EE F(4095)
VEARIK B AN R G AR HUBARDE S GREATPE oo ovveeereee e, XU, Aok, X, KR AkS, ZE(4103)
RYNTE VIR TN Fl TP AJGAE R BAREEREAIFGY  oevvrrrrer e ME K , S , ESNidi (4111)
VB TR A ML TE BT R R AR AT IME  covveeeeemmne e BEUR BT, EXE YA H(4118)
4 1L T ) 0B KR 2 SR TR TR 4 B A A R IE R A A JRUBB BT« v eveveneemmmrermmm ettt
.............................................................................. E%él,fWEf@,Ffﬁ%,Fﬁ?&ﬁ]’],?ﬁﬁﬁ,?ﬁﬁ@,ﬂ%(4l27)
PO SRS LB T T T ) A R B A SRR A -oovveevesssemosssesoss s W, BRI A (4135)
P2 T K AR TR T4 B 2 T TS YUt HE FL A HT ++vvvvvvreermmmmmreemmmm et EEMA,ZEF, ik E(4143)
ST AR I] T4 2 2 B 35068 (PAHS) A BRI ovvvevvveeeoeenoe RFH, 3G BB, T T H A (4148)
Rk 0 2t 2 T SEURHP A B 2L RS GT HE IR K B AT AT = e veveeeeem e 2K , Z , }@ﬁ@%( 4157)
R AR B AR DA TS VIR L R ZREVERNEEAAIEGTE oeeeeeeeeeeeeeeee RERE G UK, @ T (4163)
JETT 5 ATRBE R T 2 BERE A ANERTTE ooveeeerereeereneeneees FHK, R, AR IR B, KB, RFIR(4171)
LT R HE S B A B 1 T S i AR VG YLRIF ST - evvverevmmreermmnsernneeniinenns TR, KA, TE KBS T (4176)
SUR R Z B EIEB HIBLIBITE - oveeeeeeeeeeeeesen Uk, HFE, KSE, T, HEE (4185)
FEL B BT 0 S I e S i I T IR BB HUTTEGE. wvvvvvemmremnemm e, X&YW, TA, x| 8, BT (4192)
B O ALKV I 4 . RAESL AsCID) BEBHPERERIFTY -ooeveeeesseesens s A IR, K 2 (4198)
T4 BRI T AR (4 A T R ITGY v vvvvverremreeneanaaneaeeessmmnnninnninniieeans A E R, Bk, IR A (4205)
Fe TR A% /NR B ( Chlorella pyrenoidosa ) A= AHE S A AL B SE IRBIFSY - EHEF,7EE BET, Ak (4212)
R B R O PR LM oo EEE, IR FHE, DU, KA(4218)
Fe2* Fl Fe* * SRS EATEVRIE VYRS veevveeerreernreesneeeiis et e eniie et R EE RN, EZ T, 76 (4224)
CSTR AL TR V5 TR B AR AL AT FRIFFGY ovvvremremremnnei P 25, x| Cam, T2 % R0, B B (4230)
R B EUIORLTG PRSI T Y N, O FREERRAGIAI  ovvveossesssossns s T BB A K (4237)
PR 3 LI S R V5 VR S R P B AR ARSI oo I, R, XML 4 T, I E B (4244)
T AL )7 2207 B AL R IR TC Y G B - B VT R I TR B A AN +ovveveeemnneermmneenin i,
....................................................................................... Eﬁi,E#ﬁ,%X,Lﬁﬁﬂi,%l@%,%@ﬂ!ﬁ@(4251)
ACHUR RIS L TRV RISHUE B AP ATRRAE -+ ovveve o HER FILH, W, TN R, E T F(4257)
8T IS QU QIR IR S SR 2 Sipi W) 7 R KR, B A MR, B R, TR (4267)
FRFE SRR K A TR b SR AR TSI REBA AT -oovvvooeenvnssseeenees MEE RRE, KW (4275)
LT 2 - B ) S R R R BRATG IR A FE AR T S cvvveveevmmneeemmereii et
........................................................................ BARVL, HAklE | B EHIRE, BB, KXW, B (4284)
AR TR FREE X} LT IR A AG WU AT ELIR] oo vvereermmneemmmeiie i FHE, FEa, TKK,ZE, BEK(4291)
BRAAAL) 5 P T PR T S AR LT KA it DDT S SR - evveeoeeeeeooe HIBIE, b, E A E F (4298)
MBS KL 38U T 405 e MR SRS - voeveemeeomeeeeeeee TE RIS, KB E K (4305)
ENELIGIN S AT e L T e ol R R SRR R B BER, PRE, S E ) (4313)
RIEITF BAEFR I A4 JE B S ARHERCHRITFGT - eevrermmreeermmmmmreereemiieeeiieees A IR thr e, 2, 4 ORIR(4321)
5% Cryl Ac JEDRIT R 5 HORE AR AL AR PR EL B ZREPE A LLALE +vveeerreree e
........................................................................ AN, B AXE FFERE, TR E, EEE, K (4329)
RETVGRE X AR BITE Y I R AE M SR B SR AT B A v, R % | B AR, A EE(4338)
1-IE3EEERN 1 ,2-%@5&5"]@%%%5@%‘@@@( DNA FAGG ceeveremrmrrrr Rl , ¥ £ , 2y , Z 14 (4345 )
M SEHE AT U T T G A AT RSB +ooveeveeeeeeeee NEE, T B RS, PR AR, Y E(4352)
VSIRFATES R Cu Ak B B N A B HUREE RIS v eerrererrrmrererereenmrereneteeienan £, RAED WS K (4359)
B =) Nty e R e L 0L o FH A, T3, %0 B (4365)
TR L AT A SN BTN, OF AR BRI eeeveereeeemsee e THE BEE,FBE,KKK(4371)
SR B R FBRHE M K BT AL STRROMIRBEIL -oooeeeeeeeeemessss TS, R, T E T, DR (4378)
R A Tl 15 e T 0 AR BEAR R LBRBIHLIEIRIEY - v vvveervmmerrmmeem BEE T, BB A(4387)
B LY BT 5 N 1) L B 1 o el | St Ly i T PP kEE EEE(4395)
KA RE ORI GEIE B JT ] wveverere e ]E‘Jj—%’ %(3;9/(’ gﬁi@ﬁi(4404)

(HRTERAVIERI RN (4094)  (FRERFAVIEITIH SR (4126)  {5E.(4243, 4266, 4274, 4328)



Vol.35,No. 11

5535 55 11 1) W g L e
20 0 o $+ = Nov. ,2014

ENVIRONMENTAL SCIENCE

PR BY % & B R LAY 97 Br 4B B3 H 7k 7k BT B #2 M

PRELER' S R

(1. RGP 5 TR, B 200092; 2. RS TRARAR, B 200010)

FEE . 3 AL T S0 WA I TRk 2 BN ] 1) e J2 TS 0L 15t Hh 7KK BT, A R ik 78 4t 2 S22 T DA SEDRE 2 vt th 7K 75 e
FRERE . 25 R0, Wit oK th EZ TS AR FIEAR NP LI COD; B COD 4b, HizK s Je vk i I S AR 5 Y
SN T B, ELA B AR AR RN 5 T e HH K P R 4B B AN W K S R YR B R K bR . A H R
T BRSO S AE AR A KB SRR R B, 7E BT RETT 150 mm TE LT, Bt H K TN TP, COD 379k J& 43 5 4 2. 93
0.73 F178 mg-L~" , ¥l it Hi R ACOK TibRHE V 2 BRAE, BRIk T35 8 T A B s/ AR AR £ P TP B3k BRSZ i At 4
X P YW 5 fift P T AL G R L 0 TR0 R K K SBURAT , ABAT A B 45 5 Tt XoF 7K 2t 1) Dl R 07 RIAE ) A RO 0 BT SEDRLE: 75 fig
i 7 FH 1R R & (6 J2 T

KR )R, ARG R KK IR

FESES. X131.2; X52 XEHFRIRES. A XEH S 0250-3301(2014)11-4157-06 DOI; 10. 13227/j. hjkx. 2014.11. 016

Influence of the Substrate Composition in Extensive Green Roof on the Effluent
Quality

CHEN Yu-lin', LI Tian',GU Jun-qing’

(1. College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China; 2. Shanghai Green Roof
Engineering Co. , Ltd. , Shanghai 200010, China)

Abstract: By monitoring the effluent quality from different green roof assemblies during several artificial rain events, the main pollutant
characteristics and the influence of substrate composition in extensive green roof on the effluent quality were studied. Results showed
that the main pollutants in the effluent were N, P and COD; with the increase of cumulative rain, the concentrations of pollutants in the
effluent decreased, which had obvious leaching effect; The average concentrations of heavy metals in the early effluent from all
assemblies reached drinking water standard, including the assemblies using crushed bricks; When garden soil and compost were used
as organic matter, the assemblies had serious leaching of nutrient substance. After the accumulated rainfall reached 150 mm, the TN,
TP and COD concentrations of effluent were 2. 93, 0. 73 and 78 mg-L ™", respectively, which exceeded the Surface water V class limit.
By means of application of the Water Treatment Residual, the leaching of TP from green planting soil was decreased by about 60% .
The inorganic compound soil had better effluent quality, however we also need to judge whether the substrate could be applied in
extensive green roof or not, by analyzing its ability of water quantity reduction and the plant growth situation.

Key words : extensive green roof ; rainwater management ; substrate; effluent quality; artificial rain
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Table 1~ Composition and main characteristics of simulated green roof substrates
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Table 2 Several physico-chemical properties of the substrates
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Fig. 1  Average concentration and leaching process of nitrogenous
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Fig. 2 Average concentration and leaching process of Phosphorus substances in the 6 artificial rain events

2.3 COD J SS By /K FE 5 il 2

B 7K COD | SS ~F- Yoy JB Ak 2k 4o 7 DL 1#]
3. BRT IR 12, AR E R 4G B B K B COD ik
FEHRE T 40 mg L~ BEFEWRPEREE I, C1 .11 F1
B1 Wit tH 7K ) COD ¥R BEAEAE F R34 (HE T

BLiZIRVE

1 2 3 4 5 6
150 ; 4 . . .
B2 ik e
120 | —=—Cl
—a—11
L9 -
20
E
a
S 60|
30
0

Cl1 n 12 Bl B2 B3

AR HAFE D 8h. X 5 0k A L5 2
Rafi , A8k g Aa 6. Hoh B3 i €1 Hi7k coD
TR, FHWE SN 69.8 mg-L.7', 84.6
mg- L' 3% 55 H Bl 4 RIS A 9 i TG OC. BUARH )
W K COD Wk B i (R 5 [ N = A2 i P T

Hok s
: 2 3

120 ¥ —

90

60

SS/mg-L7!

30

0

B3 &igHE6 ik COD.SS HIF K E Rk iTTE

Fig. 3 Average concentration and leaching process of COD and SS in the 6 artificial rain events
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Fig. 4 Average concentration and leaching process of Mn, Fe, Zn, Pb in the 6 artificial rain events

(1)BR COD Z b, AN[E it H 7K s e 4 1 v
B P E R AR K B AR R, A B Rk

RARNE 5 e R K R 1 A7 28 RS 2% 95
Py K W TR E .

(2) GLEF &5 WA A0 BT N 8 T A7 SE0RL, Bt #
WK R GRS R R, 232 1.5 5=



4162 2N 5%

F

2% 35 %

PRARFRHE K IR , 17K v B AR A2 15 3 TR FH /K A .

(3) DTG RS ] 4= oA 2 €0 22 1D SEURHI A HLAE
S eI RE YRR MK ARRESR PN K&
COD Fri s, e M XA e, 16 A R F T RLK
LS SN TTNs e 8

(4) LH AR + R SERL A 20 Y 18 P RS
WG BOR TR I N 47K TS R AT LA S0
b TP {3k H TR B AN SE AR P X P A IR AL

(5) MR 2 0 2 TR DR 2R 8, B T %
KK Z AN BT EES G IR Y A KE T 5
H IR AR 7K 2 Y ROR 25 A

SE k.
(0] M, ZEHT, 2B LTI AR S il A AL 7

BEERFFE (1], BRBERN:, 2007, 28(7) ; 1430-1434.
T, Fth, B, BT AU IE & 0 w4 il S
FIFHT (1], W EZKHEK, 2009, 25(14) ; 6-9, 16.
B, Z200%, FRE, %5 WKRRERBIERZEH N
MR IR (1], BREERR, 2011, 32(9) : 2562-
2568.

[2]

Mentens J, Raes D, Hermy M. Green roofs as a tool for solving
the rainwater runoff problem in the urbanized 21st century[ J].
Landscape and Urban Planning, 2006, 77(3) : 217-226.
Gregoire B G, Clausen J C. Effect of a modular extensive green
roof on stormwater runoff and water quality [ J]. Ecological
Engineering, 2011, 37(6) : 963-969.

R, B, FRE R ek By R R AR —— LI B |
EHCH B T[T, Mol B, 2007, 43(4) : 95-101.

Berndtsson J C. Green roof performance towards management of

runoff water quantity and quality; A review [ J ]. Ecological
Engineering, 2010, 36(4) : 351-360.

Dvorak B, Volder A. Green roof vegetation for North American
ecoregions; A literature review [ J]. Landscape and Urban

Planning, 2010, 96(4) : 197-213.

[9] LinY]J, Lin HT. Thermal performance of different planting
substrates and irrigation frequencies in extensive tropical rooftop
greeneries| J|. Building and Environment, 2011, 46(2) : 345-
355.

[10] Alsup S, Ebbs S, Retzlaff W. The exchangeability and
leachability of metals from select green roof growth substrates[ J].

Urban Ecosystems, 2010, 13(1) : 91-111.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

[22]

Nagase A, Dunnett N. The relationship between percentage of
organic matter in substrate and plant growth in extensive green
roofs[ J]. Landscape and Urban Planning, 2011, 103(2) ; 230-
236.

Emilsson T, Czemiel B J, Mattsson J E, et al. Effect of using
conventional and controlled release fertiliser on nutrient runoff
from various vegetated roof systems[ J]. Ecological Engineering,
2007, 29(3) : 260-271.

Morgan S, Celik S, Retzlaff W. Green roof storm- water runoff
quantity and quality[ J]. Journal of Environmental Engineering,
2013, 139(4) : 471-478.

Teemusk A, Mander U. Rainwater runoff quantity and quality
performance from a greenroof; The effects of short-term events
[J]. Ecological Engineering, 2007, 30(3) ; 271-277.
Vijayaraghavan K, Joshi UM, Balasubramanian R. A field study
to evaluate runoff quality from green roofs[ J]. Water Research,
2012, 46(4) : 1337-1345.

Berndisson J C, Emilsson T, Bengtsson L. The influence of
extensive vegetated roofs on runoff water quality[ J]. Science of
the Total Environment, 2006, 355(1-3) : 48-63.

Wang X C, Zhao X H, Peng C R, et al. A field study to
evaluate the impact of different factors on the nutrient pollutant
concentrations in green roof runoff [ J]. Water Science and
Technology, 2013, 68(12) : 2691-2697.

R, W, R BT SCHUX R TR K BURFEIF R
[J]. PR8ERL2:, 2008, 29(1) ; 47-51.

T, B, R, G R T ERY RS mAIES
WFFELT]. BRIERLSE, 2008, 29(11) : 3035-3042.

Novak J M, Watts D W. An alum-based water treatment residual
concentrations in three
soils [ J ].
Environmental Quality, 2005, 34(5) : 1820-1827.
Oladeji O O, Sartain J B, O’Connor G A. Land application of

can reduce extractable phosphorus

phosphorus-enriched coastal plain Journal  of

aluminum water treatment residual; Aluminum phytoavailability
and forage yield[ J]. Communication in Soil and Plant Analysis,
2009, 40(9-10) ; 1483-1498.

O'Neill S W, Davis A P. Water treatment residual as a
Bioretention amendment for phosphorus. 1l : Long-term column
studies[ J]. Journal of Environmental Engineering, 2012, 138
(3): 328-336.

Ye JJ, LiuCY, Zhao Z C, et al. Heavy metals in plants and
substrate from simulated extensive green roofs [ J]. Ecological

Engineering, 2013, 55. 29-34.



HUANJING KEXUE Vol.35  No. 11

Environmental Science ( monthly) Nov. 15, 2014

CONTENTS

Variation Characteristics of Surface Ozone and Its Precursors During Summertime in Nanjing Northern Suburh ««+eeseereeeseserenseinienenennnnes SHAO Ping, AN Jun-lin, YANG Hui, et al. (4031)
Distribution Characteristics of Pollution Gases and Water Soluble lon in Aerosol During the Asian Youth Games of Nanjing, China -+ 70U Jia-nan, AN Jun-lin, WANG Hong-lei, et al. (4044 )
Aerosol Concentration Variation in Nanjing During Asian Youth Games and the Relationship Between Aerosol Concentration and Visibility = «+-++++=+++++ YUAN Liang, YIN Yan, LI Qi, et al. (4052)
Characteristic Analysis of a Multi-day Pollution Event in Chang-Zhu-Tan Metropolitan Area During October 2013 «++eseeseeeeseseereeneeees LIAO Zhi-heng, FAN Shao-jia, HUANG Juan, et al. (4061 )
Application of On-line Single Particle Aerosol Mass Spectrometry (SPAMS) for Studying Major Components in Fine Particulate Matter **+*+ FU Huai-yu, YAN Cai-qing, ZHENG Mei, et al. (4070)
Establishment and Application of Replaceable Source Profiles of PM «+rerereerresreesrersiennensnsscineiisi e CHEN Qiang, JING Yi, WU Huan-bo, et al. (4078)
Distribution, Flux and Biological Consumption of Carbon Monoxide in the East China Sea and the South Yellow Sea in Summer +++++++++: WANG Jing, LU Xiao-lan, YANG Gui-peng, et al. (4085 )
Spatial and Temporal Distribution of Mercury in Water of a Small Typical Agricultural Watershed in the Three Gorges Reservoir Region «+++++ WANG Ya, ZHAO Zheng, MU Zhi-jian, et al. (4095 )
Fluorescence Characteristics of Fractionated Colloidal Organic Matter in Freshwater from Hunhe and Taizihe Watersheds ««+:«+«eseeoveseesereeneesnncnens LIU Na-na, LI Bin, LIU Rui-xia, et al. (4103 )
Variations of Annual Load of TN and TP in the Deep Bay Watershed, Shenzhen —+«+«+seseesessessensssmenensinnininniinsncnen ZHAO Chen-chen,ZHANG Shi-yan, MAO Xian-zhong (4111 )
Characteristics and Bioavailability of Organic Phosphorus from Different Sources of Sediments in Dianchi Lake —+eeesereereereeererenees XIONG Qiang,JIAO Li-xing, WANG Sheng-rui, et al. (4118)
Heavy Metals Distribution Characteristics and Ecological Risk Evaluation in Surface Sediments of Dammed Jinshan Lake «-«+:t-seoseeeeeeees ZHOU Xiao-hong, LIU Long-mei, CHEN Xi, et al. (4127)
Vertical Distribution Pattern and Ecological Risk Assessment of Heavy Metals in a Sediment Core from Pumoyum Co, Tibet + XIE Ting, LUO Dong-xia, YANG Rui-giang (4135 )
Heavy Metals Pollution and Analysis of Seasonal Variation Runoff in Xi'an +:eeeeeeressersssnniniin YUAN Hong-lin, LI Xing-yu, WANG Xiao-chang (4143 )
Distribution and Source Apportionment of Polycyclic Aromatic Hydrocarbons (PAHs) in Urban Rainfall Runoff ~«+reseseeresesseremssnnsennsisninnenns WU Zi-lan, YANG Yi, LIU Min, et al. (4148)
Influence of the Substrate Composition in Extensive Green Roof on the Effluent Quality ««+«sseseersereesersenenenniminniinine CHEN Yu-lin, LI Tian, GU Jun-qing (4157)

Investigation of the Microbial Diversity and Structure of Biological Activated Carbon from Different Sources in Drinking Water Treatment Process «+seseeseereereseserensineneniininenn
.................................................................................................................................................................. DU Er-deng, ZHENG Lu, FENG Xin-xin, et dl. (4163
JIANG Xin-yue, LUAN Qing, CONG Hai-bing, et al. (4171
+ WANG Xu-dong, ZHANG Yin-hui, WANG Lei, et al. (4176
CAO Fei, YUAN Shou-jun, ZHANG Meng-tao, et al. (4185

Microcystin Safety Study During Cyanobacteria Removal by Pressure Enhanced Coagulation Process

Membrane Fouling Based on Change of Membrane Characteristic Parameters During Ultrafiltration of Protein

)
)
)
Impact Factors and Degradation Mechanism for the Ozonation of Acetaminophen in Aqueous Solution )
Degradation of Benzothiazole in Electro-Assisted Microbial Reactor —«+-x+ssssssessessssenenmnienininnininensiss e LIU Chun-miao, DING Jie, LIU Xian-shu, et al. (4192)
Preparation and Evaluation of Fe-La Composite Oxide Nanoadsorbent for As(Il) Removal from Aqueous Solutions «+++++ssssssesesssssususssisnenes ZHANG Wei, CHEN Jing, ZHANG Gao-sheng (4198 )
LOU Ju-ging, YANG Dong-ye, CAO Yong-qing, et al. (4205)
)
)
)
)
)
)

TANG Qing-qing, FANG Zhi-guo, JI Wen-wen, et al. (4212
REN Yu-hui, WANG Ke, LI Xiang-kun, et al. (4218
) LI Xiang, HUANG Yong, WU Chuan, et al. (4224
Research on Change Process of Nitrosation Granular Sludge in Continuous Stirred-Tank Reactor ««+:«+sesserseseeesenenssininsinenisinnens YIN Fang-fang, LIU Wen-ru, WANG Jian-fang, et al. (4230
Effects of Salinity on N,O Production During Nitrification Using Aerobic Granular Sludge ++«+eseeseresseresesesssssninisinin WANG Shan-shan, LIANG Hong, GAO Da-wen (4237
Analysis of Microbial Community Variation in the Domestication Process of Sludge in a Sulfate-reducing Reactor ««++«+-«=sesseeeseees ZENG Guo-qu, JIA Xiao-shan, ZHENG Xiao-hong, et al. (4244
Quantifying the Influence of Different Matrices on Ph Accumulation in the Soil from Nanjing and Suspended Matter from the Lower of the Yangtze River with Ph Isotopic Technique «++++++++

.................................................................................................................................................................. WANG Cheng, XIA Xue-qi, ZHANG Yi, et al. (4251)
Contamination Characteristics of Fluoroquinolones in Different Kinds of Soil Profiles in Southeast Suburb of Beijing ««eseeeseeeresrerseesennenee SU Si-hui, HE Jiang-tao, YANG Lei, et al. (4257)
Effect of Environmental Factors on the Formation of Several Typical Tetracycline Resistance Genes in Soil =++«+ssssessessesssesensenens ZHANG Jun , LUO Fang-yuan, XIONG Hao-hui, et al. (4267)
Response of Nitrification/Denitrification and Their Associated Microbes to Soil Moisture Change in Paddy Soil *+ LIU Ruo-xuan, HE Ji-zheng, ZHANG Li-mei (4275 )
Microbial Community Abundance and Diversity in Typical Karst Ecosystem to Indicate Soil Carbon Cycle JIN Zhen-jiang, TANG Hua-feng, LI Min, et al. (4284 )
Effects of Variable Temperature on Organic Carbon Mineralization in Typical Limestone Soils «+x+sxeveseesessessesessenennsnneenns WANG Lian-ge, GAO Yan-hong, DING Chang-huan, et al. (4291 )
Influence of the Interaction Between Iron Oxide and Electron Donor Substances on 1,1, 1-Trichloro-2 ,2-bis( p-chlorophenyl ) ethane (DDT) Reductive Dechlorination in Hydragric Acrisols

............................................................................................................................................................ LIU Cui-ying, XU Xiang-hua, WANG Zhuang, et al. (4298 )
Continuous Remediation of Heavy Metal Contaminated Soil by Co-Cropping System Enhanced with Chelator «+«+«sssssssereessessenenennncnens WEI Ze-bin,GUO Xiao-fang, WU Qi-tang et al. (4305)
Spatial Heterogeneity of Soil Respiration in a Subalpine Meadow at Different Sampling Scales — «+sxsxteveeesssssensimsieneneininineisnne LI Hong-jian, GAO Yu-feng, YAN Jun-xia, et al. (4313)
Study on Regularity of Greenhouse Gas Emissions from Black Soil with Different Reclamation Years -+ LI Ping, LANG Man, XU Xiang-hua, et al. (4321)

Comparison Between Transgenic Insect-Resistant Cotton Expressing Cryl Ac Protein and Tts Parental Variety in Rhizospheric Fungal Diversity — »«e-eereseereerseresemenensnnenensnnincneen
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" PAN Jian-gang, JIAO Hai-hua, BAI Zhi-hui, et al. (4329)
Concentrations of Mercury in Ambient Air in Wastewater Irrigated Area of Tianjin City and Its Accumulation in Leafy Vegetables «++++-+ ZHENG Shun-an, HAN Yun-lei, ZHENG Xiang-qun (4338 )
Combined Effects of 1-Nitropyrene and 1,2-Naphthoquinone on Cytotoxicity and DNA Damage in A549 Cells ««eeerereesrerrenseesenennenens SHANG Yu, JIANG Yu-ting, ZHANG Ling, et al. (4345)
Influence of Organic Matter Evolution During Composting on the Bioavailability of Heavy Metals «+:+eesesresrereersssemensniinininiisee BU Gui-jun, YU Jing, DI Hui-hui,et al. (4352)
DOU Xiao-min, CHEN De-zhen, DAI Xiao-hu (4359)
TIAN Ying, WANG Shen, XU Qi-yong (4365 )
)
)
)
)
)

Carbonization of Heavy Metal Cu Implanted Sewage Sludge and Stability of Heavy Metal in the Resulting Char

Technological Characteristics of Bioreactor Landfill with Aeration in the Upper Layer

Impact of Nitrate Continuous Injection on N, O Releases from Bioreactor Landfill

BIAN Rong-xing, SUN Ying-jie, LI Jing-jing, et al. (4371

Research on Contribution Decomposition by Industry to China’s Carbon Intensity Reduction and Carbon Emission Growth —+eseeseeseeseeeserenees JIANG Jing-jing, YE Bin, JI Jun-ping, et al. (4378
Shifting Path of Industrial Pollution Gravity Centers and Its Driving Mechanism in Pan-Yangtze River Delta «+«+eseereereeererenenenencnenen ZHAO Hai-xia, JIANG Xiao-wei, CUI Jian-xin (4387
Method for Environmental Management in Paper Industry Based on Pollution Control Technology Simulation «:+«sessesesseseessssnssniniiinien ZHANG Xue-ying, WEN Zong-guo (4395
Research Progress and Direction of Atmospheric Brown Carbon — eseeseeesesssesssnnsiniine YAN Cai-qing, ZHENG Mei, ZHANG Yuan-hang (4404



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
%OE. (REREEHT)
TENL  FAERE FIE F44r H O N H O OF L
S 2 SE vzl 5B =z =q
AOKE  XER BWE BRET & S MEH
— = S - > =
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO 6 s O W W W MR
-
w3 ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) (Monthly Started in 1976)
(HT 1976 48 HAIT)
2014411 H15SH %35% 114 Vol.35 No.11 Nov. 15, 2014
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e I ( [))\;ﬁ;%j]ﬂflﬁ)’éj@f?) 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 % Bk A School of Environment, Tsinghua University
. BAREAE) G E RS E:ﬁ:o‘:—in o b g:YE[?rll\ItG 'Zil-}]l:and f Envi tal Sci (HUANJING
. o e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, MR 4% : 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 Fi-mail : hjlx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H KR 44 3 " " m Published by Science Press
LBt 5 Mo AR AL i 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— 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 1 & 2ELHARER)S Domestic All Local Post Offices in China
EsEET PEERERRS BAF Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET



	上.pdf
	20141116.pdf
	下.pdf



