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Effects of Different Amounts of Phosphate Fertilizers on Copper, Zinc Transfer

in Red Soil Under the Application of KH,PO,

GUO Liang'*, LI Zhong-wu'?, HUANG Bin'?, WANG Yan'’, ZHANG Yan'~
(1. College of Environmental Science and Engineering, Hunan University , Changsha 410082, China 2. Key Laboratory of Environmental
Biology and Pollution Control ( Hunan University ) , Ministry of Education ,Changsha 410082, China)

Abstract: In order to study the effects of different phosphate addition amounts on migration and transformation of heavy metals ( Cu,
Zn) in soil, an indoor leaching experiment using soil columns was carry out to study the leaching behavior of Cu and Zn. The KH,PO,
was chosen as the fertilizer application at the doses of 5 mg-kg™", 15 mg-kg™' and 25 mg-kg™'. The results showed that KH,PO,
could reduce the leachate pH, but different phosphate amounts had little effect on leachate pH, pH in leachate kept rising in the whole
leaching process. With the application of KH,PO,, Cu migration was mainly in the surface layer while Zn migrated into deeper soil.
Concentrations of Cu, Zn in deep soil leachate were low indicating that it was harmless to the shallow groundwater. After leaching,
heavy metals mainly existed in the residual form in soil, the proportion of residual form of Cu was around 60% and the proportion of
residual form of Zn was around 40% . High concentration of KH, PO, helps the transformation of Zn from residual organic combination
state to exchange state.
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Table 1  Basic Physico-chemical characters of investigating soil

T H pH fUg A kL iy A CEC JExs:d ATE Cu Tn
/% /% /% /(:mol-kg_l /mg-kg_] /g-cm'3 /mg-kg'l /mg-kg_l
#)Z 4.3 38.88 30.28 30. 84 9.50 4.62 1.62 1.31 2.81
WEZ 4.2 35.52 27. 80 36. 68 8. 80 3. 60 1. 50 0.85 2.12
w2 4.1 38.24 30. 40 31.36 8.30 3.33 1.47 0.57 1. 80

WA B S AE A FLBCES ), = 60 em, AR
10 em. T3EHE 10 em. 30 em LA K 50 em &k 5
AHAZRN T em BBREFLICE MBI, 7RO FLAL %2
BEHARN 1 em W EBEAE ) T8 2 B e 48 o] 48 g A
FE WO DE IR R S IR AR A/ NERDR R A TR
e [ iy BRURE | WAC 5 1) bk DB T SR W N € pHL F 48
JEUEE. WA TV A I o 5 A 22 FL I N B TR,
REAHIRIA R RE 1 ST Ik A3 38 DL BB IR e XY
SIRYUT . TE T AL RS E s AR, Py 1k
g LmibR R e B g e . RIERE EFER
AR RE  ERIZVNR)ZE 3% 5 20 em A
— 2 G AR R R AR g b K B D H AR K B
1 60% .

SRR PR G R 900 1) Wl R — B A it Y
BN, BER — S0 5 1 1K, it 5 BEAR TR AR
WSRO L. BRI T 258 K DA
{@iﬁ/}ﬁﬂﬂ/\iigtp,%,ﬂﬁ//l\ﬁ(S mg'kg_] ), mE(15
mg-kg_l) L 1 E (25 mg-kg_1 )iX 3 ﬁﬁﬁ@i7qu/7§jm,
() IR AN TS I e 2 A - SEEAE AR Sy o) R, AR )
B ARRERR R, BT ARRRK, RO IR R (1,125 x
10" ) mL. 25§ Tk i R S A ik ) -3k b | R
3 mLemin~'. 24 h WEE—UKIBIER, FF5E 10 d,

BRI RPRICAE. B8 pH B E e
FAEJE Cu, Zn BIETAEIE 4°CUKAS. WSS 4%
HE 20K, A i A J2 - HEORE JE T B RS 2 mm
Je e e b E AR IE A
1.3 WEmH S5k

Cu, Zn Ve BEMIRE « R H A JEF 53 60 BE vk
E (A700, 32 [ PerkinElmer 1&(%&@&@) ; pH g . 3B
DRV A2 1 g 4R U85, SR pH 3 H 20 € pH
(HI 3221, EE MR A ) 5 R Tessier 251
(435 S AR IO N5 3 b S R IE S0 i . 1
mol-L ™' MgCI, & # (pH = 7) I & 22 ¥ 5. 1
mol - L' CH,COONa I 5& i #R 5 2% . 0. 04 mol-L~'
NH,OH- HCl ¥ 0 & Bk B b 45 63485 3.2
mol-L~'NH,COOH ¥ ¥ A HL45 & &, 5%k S 4%
HNO,-HF-HCIO, 7 iEmE .

2 HRE5HH

2.1 HIEMUEW pH (3L

pH fEXF B & R IE SR B, R
R P LA B W B o R A A
— BB, pH B AR 25 AR T B B 1 i
B, BHES 7 B8z, DT O 538 b o s g - R 8K



3548 2D 5%

B 2 35 %

T TR, pH BRI, S0 < Jim WA R A SR
4 S 3 I W -F e N 73 4 7 e = 1 N

Smgkg! =3 15mgkg!

(a) 10cm

pH{E
b

pH{H

A R

5 6
Rt E/d

S, B R IR A A4 AR R TR (10, 30,
50 F160 cm) AbH) pH Bl i I 18] 22 fE AR .

B 25 mg-kg”!  EEE O mgkg!

6

F o (b)30em

pH{H

pH{H

kg E/d

1 ARTERESER pH B EEL

Fig. 1 Changes of pH value in leachate from different layers at different times
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Fig. 2 Changes of Zn concentration in leachate from different layers at different times
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Fig. 3 Changes of Cu concentration in leachate from different layers at different times
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3 iFig

R LD T R - Rn R, e
JERRE | e HEOEE T, L pH, BT
SRIE . DOM | A HLBTFER e % 52 il o 43 @ 7+
(R 285 DT S M) B 46 J A I3 b i 8%. SR A
AL T R T e A A 1 4 R SR
X AR S S R IR A o R B R —
AP REAS L T RIS S DL AP SR E 4
R 1) AR A A, X T RE S WL A B AR B B
VEHA 2. Shuman %[24] 1 Kaushik %DS] 4B 5 14
UEM T X — s 3P S S A0 B B Ay A T

A AW AL 3 et P A A 4 s Tk B X R 4w TS
A HHEEAER. RS SN EE 8 A F
THERSBAETEDTIE, TBINKZ HIENEESR
AIRESEQREH T KZ B E AR s Y. T
NS 2, 2B BRI JE 38 DTS v e 1Y 7K
e BT, B DI S PRt il i Bt v AR 4P Y
Jita At e R AR 1) T G - S 1B 52 (Rl i T K A2
ZHNTG Y.

HRIE TP IER S N R B AR
MARKIC R, EERETEDPTBRE —&
FREE bR T e E G e B RE ). kg R
e Cu i FEEPERIZ LIS (0 ~20 em) , 1M



9 sk KR (KH,PO, ) YEHIXT Cu,

Zn (ELLEE PRI RS R 1L 3551

Zn MIFREE) TIR)Z 158 (40 ~60 em) , X AT HEYS
Cu’* | Zn®* 1F 13 p 3B B B A7 A 3 5 S W 0 1R
H, T 300 S R S — 0, — R TR S
Xof LA 18 JHE At 25 049 R B 7™ AR AR . R X
Cu® " AR B R PR B, Cu® * XoF 4S9 W% i %) 5 4+ i
1A FE Co*t | Zn”t SRR LR B R R SE G Tk
5519 Zn® " AT 28 o5 48 AW N7 A8 ok, AT
EA1 i w20 1114 S S ) | ) e
PR & K™, B 19 B A 38 {5 36X Zn®* () 1%
BRFRE 1 BRAIK, RIEE K+ BB A5 5 T 4 Jm 58 4 - 98 e B
P2, B L R BT Zn® " IR BE 1080/, Zn® T #E
e n] LTS SR 2 - e 207

Bl # MK IEE R, L 4 R v RE it
Bt ANRZE L EE R ARE b e 4 T hE
SRR R K G Y. 3 60 em AL B UEW
Cu MR EE/NT (1 mg- L") IR E F b F 7KK s I
FbpifE, AN R i T E 4R Cu ASXTH T
KRG R, 11 60 cm ABIEW Zn MR B, 7608
1301 e BE 1250 T MR K IV 2K B AR v B BR (S
mg-L7") AR+ 48 Zn FREEAE LI H
B Zn 75 HEP AL 1T RS X i T UK 1 AT B
IR SR 3R LIk = 8

4 i

T PR LS B T AN ) it At a4 FH O 21 4

o Cu, Zn BRI I, 25 3R WY B Re ER A

TP BRI 0% pH B IR pH 2 BLEREIR S

ThE R, kgt B b Cu RS HE B 324

FRPESRE R T Zn IR BN )ZE 1 B8

Wb Cu MR BEIE/NT Zn IOV EE. BEBEVEIN N,

S JEAR)Z T ARG RIS FEAK. WIS S,

o L Ty i s DR L PO G <o R S Ll e e

ME AR Zn FRIES | AL G LA A, b

R I e A S sSH AS  a JR S .

S Rk

(1] FOHIRHG, 2R4Mg, M. FRIE LT L5 8 4w 15 QLT e Bk
B[ ]]. L6, 2008, 39(5) : 1210-1216.

(2] M9, M, Girie. TS 4SR5 LIk SRR s
W[ J]. ZHARIEIS, 2006, 34(3) : 549-552.

[3] BEW, BRIF, fE30k, S5 FAE KM MEXS - e Pk o K
SEEESMMEWI]. FEERE:, 2012, 33(12) : 4094-
4099.

(4] JH/NBE, SM, B4, 55 ARG HT 3R 505 R R
ARSI [ ], HBERL, 2013, 34(9) : 3675-3678.

[5] Momodu M A, Anyakora C A. Heavy metal contamination of

ground water: The surulere case study [ J]. Research Journal

[10]

[11]

[12]

[15]

[17]

[18]

[19]

[20]

[21]

[22]

Environmental and Earth Sciences, 2010, 2(1); 39-43.
JAHEA, FRE . BERR A8 AT 4 i g L R A B ST HE R
[J]. RS2, 2007, 27(7) : 3043-3050.

R, IRERL, SRk, A T IEBCR R R A SR Bl A R
3R Pb, CA[J]. HEERIEE, 2012, 33(10): 3569-
3576.

WA BUA, XTI, AF. JOHURSE X o 4 T e o
ML ERE R RITE [J]. BRIRL S, 2013, 34(9) . 3722-
3726.

Farrell M, Perkins W T, Hobbs P J, et al. Migration of heavy
metals in soil as influenced by compost amendments [ J].
Environmental Pollution, 2010, 158(1) : 55-64.

Basta N T, McGowen S L. Evaluation of chemical immobilization
treatments for reducing heavy metal transport in a smelter-
contaminated soil[ J]. Environmental Pollution, 2004, 127(1) ;
73-82.

Hettiarachchi G M, Pierzynski G M, Ransom M D. In situ
stabilization of soil lead using phosphorus [ J ]. Journal of
Environmental Quality, 2001, 30(4) . 1214-1221.

Yang J, Mosby D E, Casteel S W, et al. Lead immobilization
using phosphoric acid in a smelter-contaminated urban soil [ J].
Environmental Science & Technology, 2001, 35 (17 ). 3553-
3559.

Cao X D, Ma L Q, Chen M, et al. Impacts of phosphate
amendments on lead biogeochemistry at a contaminated site[ J].
Environmental Science & Technology, 2002, 36 (24 ). 5296-
5304.

Cao R X, Ma L Q, Chen M, et al. Phosphate-induced metal
immobilization in a contaminated site [ J ]. Environmental
Pollution, 2003, 122(1) : 19-28.

Wang Y M, Chen T C, Yeh K J, et al. Stabilization of an
elevated heavy metal contaminated site[ J]. Journal of Hazardous
Materials, 2001, 88(1) : 63-74.

Tessier A, Campbell P G C, Bisson M. Sequential extraction
procedure for the speciation of particulate trace metals [ J].
Analytical Chemistry, 1979, 51(7) . 844-851.

R, BRES, ATIR, G, BUIRURR R X TG Je AL P E 4 )R B
BHAL KL GEAT AW [J]. EAFAE, 2006, 25
(11) . 1352-1357.

Gao S D, Walker W J, Dahlgren R A, et al. Simultaneous
sorption of Cd, Cu, Ni, Zn, Pb, and Cr on soils treated with
sewage sludge supernatant[ J]. Water, Air, and Soil Pollution,
1997, 93(1-4) . 331-345.

FEM, XUPHA:. BvEE R b A AR A T R
MALJ]. BB TR, 2012, 30(S2) : 586-590, 292.

Huang B, Li Z, Huang J, et al. Adsorption characteristics of Cu
and Zn onto various size fractions of aggregates from red paddy
soil[J]. Journal of Hazardous Materials, 2014, 264 (15) ; 176-
183.

EHRE. SRPILFESECRED P WEET]. hE
ol K224, 1997, 2(3) : 113-118.

WREERK, BRzs, WOLHT, A5 5 B AL it X 413 Kb R 7K



3552 7 S - - 35 %
BT YT [ )], IR R4 (AR I) , 2009, cadmium, and copper forms in soils as influenced by phosphorus
36(8): 69-75. application[ J]. Arid Land Research and Management, 1993, 7

(23] THRE, B, XNFRA, 5. KSMGE TR TESES (2): 163-171.
BERERBFEALARIE [T ], K AR FE2E 4, 2006, 20(4) : 31- [26] Shuman L M. Effect of organic matter on the distribution of
34, 39. manganese, copper, iron, and zinc in soil fractions[ J]. Soil
[24] Shuman L M. Effect of ionic strength and anions on zinc Science, 1988, 146(3) : 192-198.
adsorption by two soils [ J]. Soil Science Society of America [27] WK, X, RIEE, 45 MRS5S RS EIT N

[25]

Journal,, 1986, 50(6) . 1438-1442.
Kaushik R D, Gupta V K, Singh J P. Distribution of zinc,

MBI FTIE R [T]. A IR 2223, 2006, 25(Z1)
328-333.

KT R HMEE —RARITANEKSEH

FRUET K FAE SCHYE BIVE RN A = (CHRBERL ) (R EPREERE ) | (CBRBER} 22 22 41) 4t 5 AN
{Journal of Environmental Sciences ) &5 #84HE & 26 40 BEG mH B.

FATTBA B SO A S 8 — R P P s AH — R AT . R R, FRATT 2% TR R 2 A & 1 i, 25K
WICRMA R WA A LT AR (B3 )

1) R T A1 A RIS R 1 2R A A i JRL BRI T R, SO B OIS R (5 I SR e 1 42
PR EGR ) R AR B E R ).

2) TEHEEN P T2 40 5 0C TR AL BRES R AT, B BORa 4 19 A i sl 0 N A FH L B R ).

FA TR E SRR P 9 LR v IF A5 AL =AU, o EdoRim R (RS0 h & 4
R ) RIBUKS 17130,

AL RIS (e e R BEORIE A AR TN Mg 7 A 3L R DT, A TR A B KRR RERS T i 3%
1Y E3R ST S FEeE  IF AR S AL IR & .

CHREERF) G

(P E ISR ) i
(BBl ) G B

{Journal of Environmental Sciences ) &%



HUANJING KEXUE Vol.35  No.9

Environmental Science ( monthly) Sep. 15, 2014

CONTENTS

Comparative Analysis Methods of Haze Distinction over Yanglze River Delta Region LIU Xiao-hui, ZHU Bin, GAO Jin-hui, et al. (3239)
Trends of Urban Haze in Jiangsu Province China over the Past 33 Years LIU Duan-yang, WEI Jian-su, YAN Wen-lian, et al. (3247)
Temporal Variation of Background Atmospheric CO, and CH, at Mount Waliguan, China ~ «++reseerrererrsrsenenensnnncnnecnnnens LIU Peng, ZHANG Guo-qing, WANG Jian-qiong, et al. (3256)
Characteristics and Sources of Organic Carbon and Elemental Carbon in PM,, 5 in Shanghai Uthan Area +:+seeeeeeeresssenenens ZHANG Yi-hua, WANG Dong-fang, ZHAO Qian-biao, et al. (3263)
Size Distribution and Characterization of OC and EC in Atmospheric Aerosols During the Asian Youth Games of Nanjing, China -«+++++e+-+- WANG Hong-let, ZHU Bin, AN Jun-lin, et al. (3271)
Pollution Characteristics of Carbonaceous Aerosols in PM, 5 During Typical Winter Days in Wuxi ity eseeeeeseesssenenssinenien YUN Long-long, LU Fan,ZHANG Tian-shu et al. (3280)
Emission Characteristics of PM, 5 from Blast Furnace Iron Making «+-+-vesteseseeresesinsienniiiinie FAN Zhen-zhen, ZHAO Ya-li, ZHAO Hao-ning, et al. (3287)
Composition Characteristics of Atmospheric Volatile Organic Compounds in the Urban Area of Beibei District, Chongging ««+-+=«+sssssseseesveseees QI Xin, HAO Qing-ju, JI Dong-sheng, et al. (3293)
Catalytic Oxidation of Two-component VOCs and Kinetic Analysis — «++sessesssressssemsssssnensnnintin s BO Long-li, YANG Li, SUN Jian-yu, et al. (3302)
Ultrafine Particle Number Concentration and Size Distribution of Vehicle Exhaust Ultrafine Particles LU Ye-giang, CHEN Qiu-fang, SUN Zai, et al. (3309)
Major lon Chemistry of Surface Water in the Upper Reach of Shule River Basin and the Possible Controls ZHOU Jia-xin, DING Yong-jian, ZENG Guo-xiong, et al. (3315)
Sediment-water Flux and Processes of Nutrients and Gaseous Nitrogen Release in a China River Reservoir —+eseeeressereeesesneneee CHEN Zhu-hong, CHEN Neng-wang, WU Yin-qi, et al. (3325)
Spatial Distribution and Pollution Assessment of Heavy Metals in the Tidal Reach and Its Adjacent Sea Estuary of Daliaohe Area,China -+ ZHANG Lei, QIN Yan-wen,MA Ying-qun, et al. (3336)
Chemical Speciation and Risk Assessment of Heavy Metals in the Middle Part of Yarlung Zangho Surface Sediments ««+-«+sessessesveseeeess BAI Jian-kun, LI Chao-liu, KANG Shi-chang, et al. (3346)
Analysis of Particle Size Characteristics of Road Sediments in Beijing Olympic Park «eoeeeseeeeressimineniinini. LI Hai-yan, SHI An-bang,QU Yang-sheng, et al. (3352)
Levels and Distribution of the Dioxin-Like Polychlorinated Biphenyls (PCBs) in the Surface Sediment of the Yellow River = «+eeeoeeeeeeresneeneneeee LI Guang-yao, JIN Jun, HE Chang, et al. (3358)

Characteristics of Nitrogen and Phosphorus Retention in Two Different Channel Forms in a Typical Headwater Stream in the Suburb of Hefei City, China -+
LI Ru-zhong, YANG Ji-wei, QIAN Jing, et al. (3365)
++=+ LIU Bo, SHENG Ming, ZHU Qiang, et al. (3373)
SHAO Xue-xin, LIANG Xin-giang, WU Ming, et al. (3381)
Muti-model Collaborative Retrieval of Chlorophyll a in Taihu Lake Based on Data Assimilation «-«+s«seerseseeeserenenesienenennininensininenee LI Yuan, LI Yun-mei, LU Heng, et al. (3389)
Photobleaching of Dissolved Organic Matter (DOM) from Confluence of Two Rivers Under Natural Solar Radiation; A Case Study of Fujiang River-Jialingjiang River
........................................................................................................................................................................ GAO Jie, JIANG Tao, YAN Jinlong, et al. (3397)
Using Ultraviolet-Visible (UV-Vis) Absorption Spectrum to Estimate the Dissolved Organic Matter (DOM) Concentration in Water, Soils and Sediments of Typical Water-Level Fluctuation
* LI Lu-lu, JIANG Tao, LU Song, et al.

Decomposition and Phosphorus Dynamics of the Litters in Standing and Litterbag of the Hangzhou Bay Coastal Wetland

Zones of the Three Gorges Reservoir Areas
Synthesis of Cu,0-Ag-AgBr/MA Visible Photocatalyst and Its Performance in Degradation of 2-Chlorophenol -+
Effects of Particle Size of Zero-Valent Iron on the Reactivity of Activating Persulfate and Kinetics for the Degradation of Acid Orange 7 ++«+seseereereeeseserenemenieneninnnininnsineneen
+ LI Huan-xuan, WAN Jin-quan, MA Yong-wen, et al. (3422
Degradation of 2,4-D by Combined Catalytic Dechlorination and Biological Oxidation ZHOU Hong-yi, ZENG Si-si, LIANG Si, et al. (3430
Treatment of Marine-Aquaculture Effluent by the Multi-Soil-Layer (MSL) System and Subsurface Flow Constructed Wetland «+«+++e+seeeeet SONG Ying, HUANG Yu-ting, GE Chuan, et al. (3436
JIN Peng-kang, CHANG Jin, WANG Xian-hao et al. (3443
LI Xiang, ZHANG Da-lin, HUANG Yong, et al. (3449

Variation of Different Carbon Sources in the Sewage Treatment Process -+
Effect of Gas-lift Device on Nitrogen Removal Efficiency of ANAMMOX Reactor

Enhancement for Anaerobic Digestion of Sewage Sludge Pretreated by Microwave and Its Combined Processes «+++««+seresreservsseserenneneene LIU Ji-bao, NI Xiao-tang, WEI Yuan-song, et al. (3455
Pilot Study of Thermal Treatment/ Thermophilic Anaerobic Digestion Process Treating Waste Activated Sludge of High Solid Content ~ ++++ WU Jing, WANG Guang-qi, CAO Zhi-ping, et al. (3461
Effects of Temperature on Combined Process of ABR and MBR for Domestic Sewage Treatment and Analysis of Microbial Community -+ WU Peng, LU Shuang-jun, XU Yue-zhong, et al. (3466
Microbial Community of Municipal Discharges in A Sewage Treatment Plant «-«+:tseteeseesssensernsimnenennininininn e XU Ai-ling, REN Jie, SONG Zhi-wen, et al. (3473

Pilot-Scale Cultivation of Spirulina plantensis with Digested Piggery Wastewater

(

(
GUO Qing-qing, LIU Rui, LUO Jin-fei, et al. (3480
Spectral Characteristics of Soluble Metaholites During Endogenous Respiration LI Zhi-hua, ZHANG Qin, BAI Xu-li, et al. (
Endogenous Respiration Process Analysis of Heterotrophic Biomass and Autotrophic Biomass Based on Respiration Map +++e+eseeseeseeeereseeneen LI Zhi-hua, BAI Xu-li, ZHANG Qin, et al. (3492

Influence of S-Metolachlor and Cd** on Photosynthesis of Scenedesmus obliquus CHEN Cai-dong, HU Xiao-na, ZHANG Xiao-qiang, et al. (3498
Effect of Environmental Factors on Fish Community Structure in the Huntai River Basin at Multiple Scales LI Yan-li, LI Yan-fen, XU Zong-xue ( 3504
Succession of Rotifer Community and Its Relationship with Environmental Factors in a New Estuarial Landscape River, Shanghai «+-++++++ MA Wen-hua, ZHANG Wei, GU Wan-wen, et al. (3513
Anaerobic Reduction of Humus/Fe( 1) and Electron Transport Mechanism of Fontibacter sp. SgZ-2 MA Chen, YANG Gui-gin, LU Qin, et al. (3522
Source Apportionment of Soil Heavy Metals in Jiapigou Goldmine Based on the UNMIX Model Al Jian-chao, WANG Ning, YANG Jing ( 3530
Environmental Magnetic Properties and Their Spatial Variability of Topsoil in Shihezi City = ++vtoveeseeeerssesismsmensinn YANG Han, XIONG Hei-gang, CHEN Xue-gang ( 3537
Effects of Different Amounts of Phosphate Fertilizers on Copper, Zinc Transfer in Red Soil Under the Application of KH,PO, ~+eseereeeeeeeeses GUO Liang, LI Zhong-wu, HUANG Bin, et al. (3546
Influence of Sulfur on the Bioavailability of Arsenic Uptake by Rice (Oryza. sativa L. ) and Iis Speciation in Soil =~ «++++sessesserees YANG Shi-jie, TANG Bing-pei, WANG Dai-chang, et al. (3553
Effects of Sulfur on Transformation of Selenium in Soil and Uptake of Selenium in Rape «+:tsseoreeeseresessienimsisinininn LIU Xin-wei, DUAN Bi-hui, XIA Quan-jie, et al. (3564
Impact of Reclaimed Water Irrigation on Soil Chemical Properties and Culturable Microorganisms —«-veesssesesseeressesstanennennsinennenen GONG Xue, WANG Ji-hua, GUAN Jian-fei, et al. (3572
Influence of Different Slope Position and Profile in Disporopsis pernyi Forest Land on Soil Microbial Biomass and Enzyme Activily in Southwest Karst Mountain of China :«sxesveeeesesneseees
............................................................................................................................................................ QIN Hua-Jun, HE Bing-Hui, ZHAO Xuan-chi, et al. (3580)

Effects of Different Soil Types on the Foliar 8'3 Values of Common Local Plant Species in Karst Rocky Desertification Area in Central Guizhou Provinge »+++++++++sseeserseeeesisisiiniiniinennes
..................................................................................................................................................................... DU Xue-lian, WANG Shi-jie, LUO Xu-giang ( 3587 )
Effect of Carbon Substrate Concentration on N5, N,0, NO, CO, and CH, Emissions from a Paddy Soil in Anaerobic Condition ++++++++++++: CHEN Nuo, LIAO Ting-ting, WANG Rui, et al. (3595)
Ability of Typical Greenery Shrubs of Beijing to Adsorb and Arrest PM, LIANG Dan, WANG Bin, WANG Yun-qi, et al. (3605)
Effects of Chlorides on Cd Transformation in a Simulated Grate Incinerator During Sludge Incineration Process LIU Jing-yong, ZHUO Zhong-xu,SUN Shui-yu, et al. (3612)
Spatial Temporal Differentiation of Product-based and Consumption-based CO, Emissions and Balance in the Beijing-Tianjin-Hebei Region: an Economic Input-Output Analysis «+«+«+seeseeeees
+ WANG Hao,CHEN Cao-cao,PAN Tao,et al. (3619)
++ REN Chun, JIANG Mei, ZOU Lan, et al. (3632)

Study on Feasible Emission Control Level of Air Pollutions for Cement Industry



E % K
BlEHm: &
E4

Ji

(MEFRZFENF 6 REmBEE

FH H i
AR OME B W

Z . (HUEREEHT)

YL EAER THLE
KE O XER B
FHAZE &5 2
W W W

w w #E

(HUANJING KEXUE)

T2kt
s
TR
%

)
i A
T
BT RE

=
A

AN
=

H & g
FEoal M4 e
TKFE B

B

=
E=

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(AT 1976 4£ 8 H8IT)
20144E9 A 15 H %35% oy Vol.35 No.9 Sep. 15, 2014
* & T EPER Superintended by Chinese Academy of Sciences
* B PEPERE A SIHEE Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (SN Academy of Sciences
L BT T FR B AR P Rl 22 B 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A T =7 T Protection
S % Bk A School of Environment, Tsinghua University
. BOHBPE) G5 HE D = E:ll:o;-m o b ?:YE[?(TI(J 'le-}]l:and f Envi tal Sci (HUANJING
. e ) S e . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 F A (HFE X B It
KEXUE
18 5, HREC i % : 100085 ) ) _
HIE 010462941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
2 .010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn E-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //www. hjkx. ac. en
W BR 44 % " & i Published by Science Press
JbEt R IR i i6 o 16 Donghuangchenggen North Street,
SRR
MR B S . 100717 Beijing 100717, China
ED Rl 3£ 4T dtmcdbAREpRI Printed by Beijing Bei Lin Printing House
* 1T 4 4 & 3 ik Distributed by Science Press
FE 35 .010-64017032 Tel:010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT )I'I\i] Ab %@%Hﬁ EHKEE,)% Domestic All Local Post Offices in China
EsEET PEERERRS EAF Foreign China International Book Trading Corporation ( Guoji
(L5t 399 f546) Shudian) ,P. 0. Box 399, Beijing 100044 , China
—am=  ISSN  0250-3301 s b O
R 5. — : 2-821
HRERETS CN 11.1895,X ERE RN S
E ® E fir: 90.00 T ES&EITRS: M 205

BRSNS FET



	1.pdf
	复件 封面.pdf
	中文目录.pdf

	20140942.pdf
	3.pdf
	英文目录.pdf
	封底.pdf




