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Organic and Element Carbon in Foliar Smoke
CHEN Hui-yu, LIU Gang™ , XU Hui, LI Jiu-hai, WU Dan

(School of Environmental Science and Engineering, Nanjing University of Information Science and Technology, Nanjing 210044,
China)

Abstract: A home-made combustion and sampling apparatus was used to burn green leaves under flaming and smoldering conditions
and to collect the smoke generated. The smoke was measured with Organic/Elemental Carbon ( OC/EC) Analyzer using IMPROVE
thermal-optical reflectance (TOR) method, to investigate the mass fractions and the distribution of OC, EC and eight carbon fractions
in foliar smoke. The results showed that in smoldering condition, the mean OC, EC mass fractions of ten foliar smokes were 48. 9%
and 4. 5% , respectively. The mean mass fraction of char-EC (EC1 — POC) was 4.4% . The average emission factors ( EF) of
particulate matters, OC and EC in smoldering foliar smoke were 102. 4 g-kg ™", 50.0 g-kg ™" and 4.7 g-kg ™", respectively. The mean
ratios of OC/EC, OC1/0C2 and char-EC/soot-EC ( EC1 - POC/EC2 + EC3) in this condition were 11.5, 1.9 and 48.1,
respectively. For the foliar smoke emitted in flaming condition, the mean mass fractions of OC, EC and char-EC were 44. 9% , 10. 9%
and 10. 7% , respectively. The average EF of PM, OC and EC in flaming smoke were 59.2 g-kg™', 26.6 g-kg™" and 6.0 g-kg™".
And the three ratios mentioned above in this condition were 4. 8, 1. 1 and 133. 0, respectively. In conclusion, foliar smoke had higher
OC1 mass fractions and OC1/0C2 values in smoldering condition. While flaming foliar smoke had higher char-EC mass fractions and
char-EC/soot-EC values. The compositions of OC, EC in foliar smoke varied between different tree species and different combustion
conditions. The composition was also obviously different from those of other biomass smoke.

Key words : green leaf; smoke; OC; EC; carbon fractions
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Fig. 1 Structure diagram of PM sampling system
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Table 1 Mass fractions and emission factors of OC, EC in the foliar smoke

st R é.\//J;? \ﬁﬁ%ﬁ}%&/% : ,HF)‘ﬁ[lﬁ]%/g,kgfl
o oC EC char-EC soot-EC PM oC EC

R 53.66 46.2+3.0 3.4+0.2  3.3+0.2  0.10+0.03 80.8 +6.7 37.2+0.6 2.8+0.4

HERR 61.43 47.5+0.7 4.4%2.3  4.2x2.3  0.11%0.01 124.8x4.3 59.2+1.2 5.5+3.1

Fa 42.35 48.4%2.2 4.8+0.2 5.0%0.3  0.08+0.05 86.2 4.4 41.7 0.2 4.1+0.0

JTE= 56.21 49.6+0.5 4.6+0.2  4.6+0.3  0.08+0.01 122.2=+1.4 60.7 0.1 5.6+0.1

M 57.20 52.5+3.0 4.2+0.2  4.0+0.2  0.11+0.04 85.2+2.5 44.7+1.2 3.5+0.3

A ) 33.10 48.4x1.1 3.5x0.0 3.0%0.7 0.08 £0.03 82.4£0.2 39.9£0.8 2.9+0.0
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Table 2 Comparison of selected compound ratios among smoke from burning of different types of biomass
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1) ZEFVEE e B RAA 2 _E RFSAE LUAEL, 47 50 S MR 2B B AR L fE

FALBHZEHER AR RS /N T 2. 0702 X LR be
FAFRT 25 WAL T 2R rh char-EC
IRETL, T XT soot-EC JLF-IA M. 274 T A A
KAGE, 17 char-EC 7 & B A Y TR be . BRIk R,
ARG RE AR WOk Y 4 B AR DL
R POC & A —E LR R P W
char-EC/soot-EC {HHE 55 T~ H A 5¢ T A= 4 B 4 1
SCHR AR B 1T BB O — AN T ZL A B i R 0
SRR XA P SR 6 U6 i AH DG i 52 A8 AT B, 454>
PRI ZE ABRRL RIS | SRS X AR 24 Hh sk 4 43 1) Jo
3B A DA SRR UAE s ma L A A R iE— 20 1
5.

7

\73

3 TE

(1) BUEAE E OC . PM BT AR A2 i EC B
. B BABREERMR 2 A OC R4 BOR T, 1 A
BRI EC B /B0 0w TR, b EC i
3B B e AR AE RRAR R B B R 1 A A AR 0
20 BABRET PM B2 OC HER R 388, 1 EC A HEL
PR DU FE AR B v L rp RRAR BRA 1 PML HE il [
T, BREY EC HERCA Fde . OC HE A 7
o PR it R A 5 ) IR

(2) XFFERmH IR, OC W48 Al o F e SR 2 R )

B4 EHEF S 0C1 > 0C2 > 0C3 > POC > 0C4,EC
5 EC1 — POC > EC2 > EC3. BRI &3 -4l b £
OC1 g8 OC1/TC {H ¥4 5 3% & T WA, M i
MR T H B & 1 char-EC Ji & 4> %8 & ECl/
TC {A.

(3) X 10 Bhagntim 5, B1RE B 2 it 4 2 1 Y
OC/EC J OC1/0C2 {H¥4 & & T, Hdp) %
22 AE BRI BUAS: OC/EC fe i (H. 1 MR I 2 -
22 F ) char-EC/soot-EC {H 22334 = T B Y.

5% 3Tk

[1] JiaYL, Clements A L, Fraser M P. Saccharide composition in
atmospheric particulate matter in the southwest US and estimates
of source contributions[ J]. Journal of Aerosol Science, 2010, 41
(1):62-73.

Zhang Y S, Shao M, Lin Y, et al. Emission inventory of
carbonaceous pollutants from biomass burning in the Pearl River
Delta Region, China[ J].
189-199.

Wang G H, Chen C L, Li J J, et al. Molecular composition and

Atmospheric Environment, 2013, 76 .

size distribution of sugars, sugar-alcohols and carboxylic acids in
airborne particles during a severe urban haze event caused by
wheat straw burning[ J].
(15) . 2473-2479.

Zhang Y Y, Obrist D, Zielinska B, et al. Particulate emissions

Atmospheric Environment, 2011, 45

from different types of biomass burning [ J ]. Atmospheric

Environment, 2013, 72. 27-35.



3

WRE R A% AR AR 22 b A HLBR R OT 3R ik 829

[8]

[9]

[12]

[13]

[14]

[15]

[17]

[18]

Ward T J, Hamilton Jr R F, Dixon R W, et al. Characterization
and evaluation of smoke tracers in PM; Results from the 2003
Montana wildfire season[ J]. Atmospheric Environment, 2006,
40(36) : 7005-7017.

Gaeggeler K, Prevot A S H, Dommen ], et al. Residential wood
burning in an Alpine valley as a source for oxygenated volatile
organic compounds, hydrocarbons and organic acids [ J ].
Atmospheric Environment, 2008, 42(35) . 8278-8287.

Oros D R, Simoneit B R T. Identification and emission factors of
molecular tracers in organic aerosols from biomass burning Part 2.
Deciduous trees [ J]. Applied Geochemistry, 2001, 16 (13) .
1545-1565.

Sheesley R J, Schauer J J, Chowdhury Z, et al. Characterization
of organic aerosols emitted from the combustion of biomass
indigenous to South Asia[ J]. Journal of Geophysical Research:
Atmospheres (1984-2012), 2003, 108 (D9 ), doi: 10. 1029/
2002JD002981.

Oros D R, Simoneit B R T. Identification and emission factors of
molecular tracers in organic aerosols from biomass burning Part 1.
Temperate climate conifers [ J]. Applied Geochemistry, 2001,
16(13) : 1513-1544.

Gongalves C, Alves C, Fernandes A P, et al. Organic
compounds in PM, 5 emitted from fireplace and woodstove
combustion of typical Portuguese wood species[ J]. Atmospheric
Environment, 2011, 45(27) . 4533-4545.

Vicente A, Alves C, Monteiro C, et al. Measurement of trace
gases and organic compounds in the smoke plume from a wildfire
in Penedono ( central Portugal) [ J]. Atmospheric Environment,
2011, 45(29) . 5172-5182.

Alves C A, Gongalves C, Pio C A, et al. Smoke emissions from
biomass burning in a Mediterranean shrubland[ J]. Atmospheric
Environment, 2010, 44(25) . 3024-3033.

Alves C A, Vicente A, Monteiro C, et al. Emission of trace
gases and organic components in smoke particles from a wildfire
in a mixed-evergreen forest in Portugal[ J]. Science of the Total
Environment, 2011, 409(8) . 1466-1475.

Ormeno E, Cespedes B, Sanchez I A, et al. The relationship
between terpenes and flammability of leaf litter [ J ]. Forest
Ecology and Management, 2009, 257(2) : 471-482.

Schmidl C, Bauer H, Dattler A, et al. Chemical characterisation

of particle emissions from burning leaves [ J ]. Atmospheric
Environment, 2008 , 42(40) . 9070-9079.
Schmidl C, Marr I L, Caseiro A, et al. Chemical

characterisation of fine particle emissions from wood stove
combustion of common woods growing in mid-European Alpine
regions[ J]. Atmospheric Environment, 2008, 42 (1). 126-
141.

Fine P M, Cass G R, Simoneit B R T. Chemical characterization
of fine particle emissions from the fireplace combustion of wood
types grown in the Midwestern and Western United States[ J].
Environmental Engineering Science, 2004, 21(3) . 387-409.
Hays M D, Geron C D, Linna K J, et al. Speciation of gas-phase

[19]

[21]

[22]

[23]

[24]

[25]

[27]

[28]

[29]

[31]

[32]

and fine particle emissions from burning of foliar fuels [ J ].
Environmental Science & Technology, 2002, 36 (11 ). 2281-
2295.

Andreae M O, Merlet P. Emission of trace gases and aerosols
from biomass burning[ J]. Global Biogeochemical Cycles, 2001,
15(4) : 955-966.

Chuang M T, Chou C C K, Sopajaree K, et al. Characterization
of aerosol chemical properties from near-source biomass burning
in the northern Indochina during 7-SEAS/Dongsha experiment
[J]. Atmospheric Environment, 2013, 78 72-81.

Chen L. W A, Moosmiiller H, Arnott W P, et al. Emissions from
laboratory combustion of wildland fuels: Emission factors and
source profiles[ J]. Environmental Science & Technology, 2007,
41(12); 4317-4325.

Duan J C, Tan J H, Cheng D X, et al. Sources and
characteristics of carbonaceous aerosol in two largest cities in
Pearl River Delta Region, China[ J]. Atmospheric Environment,
2007, 41 2895-2903.

Saarnio K, Aurela M, Timonen H, et al. Chemical composition
of fine particles in fresh smoke plumes from boreal wild-land fires
in Europe [ J]. Science of the Total Environment, 2010, 408
(12) . 2527-2542.

Saarikoski S, Mikeld T, Hillamo R, et al. Physico-chemical
characterization and mass closure of size-segregated atmospheric
aerosols in Hyytidld, Finland[J]. Boreal Environment Research,
2005, 10(5) : 385-400.

Gongalves C, Evtyugina M, Alves C, et al. Organic particulate
emissions from field burning of garden and agriculture residues
[J]. Atmospheric Research, 2011, 101(3) : 666-680.

Vicente A, Alves C, Monteiro C, et al. Organic speciation of
aerosols from wildfires in central Portugal during summer 2009
[J]. Atmospheric Environment, 2012, 57 186-196.

Zhu C S, Chen C C, Cao J J, et al. Characterization of carbon
fractions for atmospheric fine particles and nanoparticles in a
highway tunnel[ J]. Atmospheric Environment, 2010, 44 (23)
2668-2673.

Li X X, Shen Z X, Cao J J, et al. Distribution of carbonaceous
aerosol during Spring 2005 over the Horqin Sandland in
northeastern China[ J]. China Particuology, 2006, 4(6) : 316-
322.

Zhu C S, Cao J J, Tsai C J, et al. Comparison and implications
of PM, 5 carbon fractions in different environments[ J]. Science
of the Total Environment, 2014, 466-467 . 203-209.

Gongalves C, Alves C, Evtyugina M, et al. Characterisation of
PM,, emissions from woodstove combustion of common woods
grown in Portugal [ J]. Atmospheric Environment, 2010, 44
(35) : 4474-4480.

Wang Z Z, Bi X H, Sheng G Y, et al. Characterization of
organic compounds and molecular tracers from biomass burning
smoke in South China I. Broad-leaf trees and shrubs [ J].
Atmospheric Environment, 2009, 43(19) . 3096-3102.

Chow J C, Watson J] G, Kuhns H, et al. Source profiles for



830 2N 53 Bt 2% 36 &

industrial, mobile, and area sources in the big bend regional [34] Aatmeeyata, Sharma M. Polycyclic aromatic hydrocarbons,

aerosol visibility and observational ( BRAVO ) study [ J]. elemental and organic carbon emissions from tire-wear [ J ].

Chemosphere, 2004, 54(2) . 185-208. Science of the Total Environment, 2010, 408 (20 ). 4563-
[33] Han Y M, Lee S C, Cao J J, et al. Spatial distribution and 4568.

seasonal variation of char-EC and soot-EC in the atmosphere over [35] Jiménez R, Garcia X, Lopez T, et al. Catalytic combustion of

China[ J]. Atmospheric Environment, 2009, 43 (38): 6066- soot Effects of added alkali metals on CaO-MgO physical mixtures

6073. [J]. Fuel Processing Technology, 2008, 89(11): 1160-1168.

MADIT 7] 2015 F(IRER =)

CHRBERM) AT 1976 4% i hERF B 3487, v B RF 2= B AR BB o £, R R E R R
SERb bR R B AR .

(HEERM) BAITILUR iR 2 R4 BivaTs gy e A S R R R MR R B i TR E PR R
SR N HA BT B KO A EE R SR LRI AN, 5T AR, DA R i R il G T i A e AR
B AR S5 TR 8 R i R AR RS S B AR S

(BRI TE R NN ATE RAT A FE N ANBHE A B S B []  Ah— S0 8 4G R R GEWr, 36
[ B2 & 5] MEDLINE ; 38 El {27 3CH# CA s P Wi sciifi ek AT; SEE AR W22 SCR T BP; SEE B2 R 5| IM;
H AR BN HOBE P JICST; 96 [H 3 #2710 5% ZR ; SR 3CH% (CSA) : Environmental Sciences ; &
Ml 3CH# ( CSA) : Pollution Abstracts ; BIFFFR 3 ( CAS) : Life Sciences Abstracts 55 ; [ N IR R G A
FERHE S G551 SCBAEPE (CSTPCD ) 5 Hh SCRHB I PR i (483 ) 5 v B0 R4 SOBHE 4 (CNKTD) 5 %K
FACIA R 2 SR E (J777) 5 th E RS | SO (CSCD) 5 th B A 92 S0 45

4 [E A MR Ry AT T R AN e T R T B S e R R | SN T TR

(FRBERI2A)2015 45K 16 A 120 Jo/MF, 424 12 1.

Mg —FIS:CN11-1895/X EBRFRATFIS . ISSN 0250-3301

ESZITHS M 205 ERHiEZ RS 2-821

S hE . AT E AU % 18 5 (2871 154H)  HR4 . 100085

HL 16 :010-62941102 ; /4 H :010-62849343 ; E-mail ; hjkx@ rcees. ac. cn; Bk www. hjkx. ac. cn



HUANJING KEXUE Vol.36  No.3

Environmental Science ( monthly) Mar. 15, 2015

CONTENTS

Simulation and Influencing Factors of Spatial Distribution of PM, 5 Concentrations in Chongging «+-+«sesseeresssssessnnsiininsnnenn WU Jian-sheng, LIAO Xing,PENG Jian,et al. ( 759
YANG Dong-yan, LIU Bao-xian, ZHANG Da-wei, et al. ( 768
JIANG Wen-juan, GUO Zhao-hing, LIU Feng-ling, et al. ( 774
ZHANG Gui-xiang, YAN Yu-long, GUO Li-li, et al. ( 780
+++ LIU Feng-xian, PENG Lin, BAI Hui-ling, et al. ( 787
XUE Wen-bo, WU Wei-ling, FU Fei, et al. ( 794
Meteorological Mechanism for the Formation of a Serious Pollution Case in Beijing in the Background of Northerly Flow at Upper Levels ««+xeseereersereserenenenienenienenninensininennnnen
............................................................................................................................................................ LIAO Xiao-nong, SUN Zhao-bin, TANG Yi-xi, et al. ( 801
QIN Cai-ging, WANG Yong-min, PENG Yu-long, et al. ( 809
Variation Characteristics of Total Gaseous Mercury at Wuzhi Mountain ( Wuzhishan) Background Station in Hainan - LEI Yu-tao,LIU Ming,CHEN Lai-guo, et al. ( 817
Organic and Element Carbon in Foliar Smoke «+«+seseesreresrssennensnininsiiiiss s CHEN Hui-yu, LIU Gang, XU Hui, et al. ( 824
Analysis of Characteristics and Products of Chlorobenzene Degradation with Dielectric Barrier Discharge ««+:++stssssseereessenssescreneeees JIANG Li-ying, CAO Shu-ling, ZHU Run-ye, et al. ( 831
Distribution, Sources and Risk Assessment of Polycyclic Aromatic Hydrocarbons (PAHs) in Surface Sediments of Yangtze Estuary and Zhejiang Coastal Areas —«v+sesereeserersensmssenennenens
MU Qing-lin, FANG Jie, SHAO Jun-ho, et al. ( 839
+++ WANG Kai, LI Kan-zhu, ZHOU Yi-yuan, et al. ( 847
Contamination and Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in Surface Sediment in Karst Underground River -+ LAN Jia-cheng, SUN Yu-chuan, SHI Yang, et al. ( 855

Correlation, Seasonal and Temporal Variation of Water-soluble ons of PM, s in Beijing During 2012-2013 -

Characteristics and Sources Apportionment of OC and EC in PM; | from Nanjing

Composition and Variation Characteristics of Atmospheric Carbonaceous Species in PM,  in Taiyuan, China

Characteristics of Organic Carbon and Elemental Carbon in PM, s in Shuozhou City

)
)
)
)
)
)

Satellite Retrieval of a Heavy Pollution Process in January 2013 in China

Concentrations and Deposition Fluxes of Different Mercury Species in Precipitation in Jinyun Mountain, Chongqing

Adsorption Characteristics of Typical PPCPs onto River Sediments and Tts Influencing Factors

Contamination Characteristics and Source Analysis of Polycyclic Aromatic Hydrocarbons in Multimedium in Karst Underground River «+e+seseeeeeseseeresseees LU Li, WANG Zhe, PEI Jian-guo ( 862
Characteristics of Absorption and Fluorescence Spectra of Dissolved Organic Matter from Confluence of Rivers; Case Study of Qujiang River-Jialing River and Fujiang River-Jialing River -+
........................................................................................................................................................................ YAN Jin-long, JIANG Tao, GAO Jie, et al. ( 869 )
Ultraviolet-Visible (UV-Vis) and Fluorescence Spectral Characteristics of Soil Dissolved Organic Matter (DOM) in Typical Agricultural Watershed of Three Gorges Reservoir Region +++++++
.................................................................................................................................................................. WANG Qi-lei, JIANG Tao, ZHAO Zheng, et al. ( 879 )
Absorption and Fluorescence Characteristics of Dissolved Organic Matter (DOM) in Rainwater and Sources Analysis in Summer and Winter Season «+++++ssssesressssnessisninsmnnnniiinens
.................................................................................................................................................................. LIANG Jian, JIANG Tao, WEI Shi-giang, et al. ( 888 )
of Enhanced Coagulation «+:eseeseeeeesemensennsenensn
++ CHENG Tuo, XU Bin, ZHU He-zhen, et al. ( 898
YANG Li-biao, LEI Kun, MENG Wei ( 905

Composition of NOM in Raw Water of Danjiangkou Reservoir of South-to-North Water Diversion Project and Comparison of Efficacy

Denitrification in Water of Daliao River Estuary in Summer and the Effect of Environmental Factors

Sources of Dissolved Organic Carbon and the Bioavailability of Dissolved Carbohydrates in the Tributaries of Lake Tathu «+«+e-eseeeereees YE Lin-lin, WU Xiao-dong, KONG Fan-xiang, et al. ( 914
Canonical Correspondence Analysis of Summer Phytoplankton Community and Its Environmental Factors in Hanfeng Lake «++veeeeeeeeeseseees WANG Yu-fei,ZHAO Xiu-lan, HE Bing-hui,et al. ( 922
Temporal Variation of Trophic Status in Drawdown Area of Hanfeng Lake in the Storage Period of Three Gorges Reservoir in China ~ ++++++++ HUANG Qi, HE Bing-hui, ZHAO Xiu-lan, et ol ( 928

Spatial Distribution Pattern and Stock Estimation of Nutrients During Bloom Season in Lake Taihu -

GOU Ting, MA Qian-li, XU Zhen-cheng, et al. ( 946
Synergistic Effect of Physical and Chironomus plumosus Combined Disturbance on Regeneration and Transformation of Internal Phosphorus -+ SHI Xiao-dan, LI Da-peng, WANG Ren, et al. ( 955
Effect of Light and Temperature on Growth Kinetics of Anabaena flosaquae Under Phosphorus Limitation «+:esseseeseseesrernessessenennsiniinennns YIN Zhi-kun, LI Zhe, WANG Sheng, et al. ( 963
Purification of the Wastewater of Quartz Processing by Mineral-based Porous Granulation Material — «+«+sesessessesseseesesennsenen WANG En-wen, LEI Shao-min, ZHANG Shi-chun, et al. ( 969
Enhanced Reductive Decoloration of Methylene Blue by Polyacrylic Acid Modified Zero-valent Iron Nanoparticles <+ -+ HE Jing, WANG Xiang-yu, WANG Pei, et al. ( 980
SONG Min, ZHANG Lin-ping, ZHONG Yi, et al. ( 989
WANG Kuai-bing, FANG Di, XU Zhi-hui, et al. ( 995 )
Enhanced Nitrogen and Phosphorus Removal of Wastewater by Using Sludge Anaerobic Fermentation Liquid as Carbon Source in a Pilot-scale System —««+s+sseseseessersensenemienennsiiniinnnne
LUO Zhe,ZHOU Guang-jie,LIU Hong-ho, et al. (1000)
Transformation Characteristics of Carbon, Nitrogen, Phosphorus and Sulfur During Thermal Hydrolysis Pretreatment of Sludge with High Solid Content +«+«+sessesseseesssmseneneesineneenns
............................................................................................................................................ ZHUO Yang, HAN Yun, CHENG Yao, et l. (1006)
Characteristics of Nitrogen and Phosphorus Removal and Control of Membrane Fouling in MBR and SMBR -+ GUO Xiao-ma, ZHAO Yan, WANG Kai-yan, et al. (1013)
Influence of Substrate COD on Methane Production in Single-chambered Microbial Electrolysis Cell = «++xeseereeesseserenssinieneneenns TENG Wen-kai, LIU Guang-li, LUO Hai-ping, et al. (1021)
)
)
)

Phytoplankton Community Structure and Eutrophication Risk Assessment of Beijiang River

)
)
)
)
)
* JIN Ying-wei, ZHU Guang-wei, XU Hai, et al. ( 936 )
)
)
)
)
)

Biosynthetic Schwertmannite as Catalyst in Fenton-like Reactions for Degradation of Methyl Orange

HE Yun-hua, LI Hang, LIU Xin-min,et al. (1027
++ LI Yi-meng, MA Jian-hua, LIU De-xin, et al. (1037

Ton Specificity During Ion Exchange Equilibrium in Natural Clinoptilolite

Assessment of Heavy Metal Pollution and Potential Ecological Risks of Urban Soils in Kaifeng City, China

Effects of Different Cultivation Patterns on Soil Aggregates and Organic Carbon Fractions «+-«eeseseessessesesiemenensnninineininenn QIU Xiao-lei, ZONG Liang-gang, LIU Yi-fan, et al. (1045
Effects of Chinese Prickly Ash Orchard on Soil Organic Carbon Mineralization and Labile Organic Carbon in Karst Rocky Desertification Region of Guizhou Provinge +-++sessesreseeresenneneenen
--------------------------------------------------------------------------------------------------------------------------------------------------------- ZHANG Wen-juan, LIAO Hong-kai, LONG Jian, et al. (1053)
Rare Farth Elements Content in Farmland Soils and Crops of the Surrounding Copper Mining and Smelting Plant in Jiangxi Province and Evaluation of Its Ecological Risk +++++eeeesesereeesess
.................................................................................................................................................................. JIN Shu-lan, HUANG Yi—zong,WANC Fei, et al. ( 1()60)
Combined Toxicity of Cadmium and S-metolachlor to Scenedesmus obliquus —+++++++++ssesresreresssesensnmsninieist e ZHANG Xiao-qiang, HU Xiao-na, CHEN Cai-dong, et al. (1069)
Effect of Degradation Succession Process on the Temperature Sensitivity of Ecosystem Respiration in Alpine Potentilla fruticosa Serub Meadow ++++eeesersesessessinnmiiiii,
------------------------------------------------------------------------------------------------------------------------------------------------------------------ LI Dong, LUO Xu-peng, CAO Guang-min, et al. (1075)
Ecological Stoichiometric Characteristics in Leaf and Litter Under Different Vegetation Types of Zhifanggou Watershed on the Loess Plateau, China «eservereeresererenenmeneniinennn

.................................................................................................................................................................. LI Xin, ZENG Quan-chao, AN Shao-shan, et l. ( 1084
Denitration Mechanism of Monoclinic-phase Nano Zirconium Oxide-based Catalysts e YE Fei, LIU Rong, GUAN Hao, et al. (1092

DENG Jia, HU Meng-kun, ZHAO Xiu-lan, et al. (1098

)

)

Characterization of Phosphorus Forms in Different Organic Materials )
Comparative Life Cycle Environmental Assessment Between Electric Taxi and Gasoline Taxi in Befjing «+eseseereeresresesenersiinenennn SHI Xiao-ging, SUN Zhao-xin, LI Xiao-nuo, et al. (1105)
)

)

)

DUAN Lei, MA Zi-zhen, LI Zhen, et al. (1117
CHEN Bao-dong, SUN Yu-qing, ZHANG Xin, et al. (1123
Research Progress on Microbial Properties of Nitrite-Dependent Anaerobic Methane-Oxidising Bacteria ««+s«+++ssseserssersensseseneneninisnsnsninini s SHEN Li-dong ( 1133

Characteristics of Water Soluble Inorganic lons in Fine Particles Emitted from Coal-Fired Power Plants

Underlying Mechanisms of the Heavy Metal Tolerance of Mycorrhizal Fungi



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
%OE. (REREEHT)
3 N iy -
TENL  FAERE FIE F44r H O N H O OF L
=1 N 7. AN RS — =z,
AOKE  XER BWE BRET & S MEH
— =g N N N -
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO 6 s O W W W MR
-
w3 ENVIRONMENTAL SCIENCE
( I;'JEJJ{?J‘N;J;;:C;: EETQ(ULT{E) (Monthly Started in 1976)
201543 B 15H #36% H3 Vol.36 No.3 Mar. 15, 2015
e ESp 5 Superintended by Chinese Academy of Sciences
E & i
} s Rl 22 2 A ARIAIE TS s Sponsored by Research Center for Eco-Environmental Sciences, Chinese
£ B PERREBE SRR y
e 7 (USSR RF) Academy of Sciences
B Rl A% FTE 2N 22 Co-Sponsored by Beijing Municipal Research Institute of Environmental
Je s T B BT O A Bl 2 WF 5 B
A = - - Protection
e % WK B T School of Environment, Tsinghua University
. BAREAE) G E RS i:llfzo:;—m o b %EJYE[?(TI(J 'le-}]l:and f Envi tal Sci (HUANJING
. e s 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 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
qE 3 =3 Printed by Beijing Bei Lin Printing House
BN R 3 4T JbntdeAkenml
% 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
120. 00 J© ES&EITRS: M 205

BRSNS FET



	1.pdf
	封面.pdf
	目录.pdf

	2.pdf
	目录.pdf
	封底.pdf




