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Composition of NOM in Raw Water of Danjiangkou Reservoir of South-to-North

Water Diversion Project and Comparison of Efficacy of Enhanced Coagulation
CHENG Tuo', XU Bin'", ZHU He-zhen', XIA Sheng-ji', CHU Wen-hai',

(1. State Key Laboratory of Pollution Control and Resource Reuse, Key Laboratory of Yangize Aquatic Environment, Ministry of

HU Guang-xin®

Education, Tongji University, Shanghai 200092, China; 2. Department of Information Management, Shengda Trade Economics &
Management College of Zhengzhou, Zhengzhou 451191, China)

Abstract: The best enhanced coagulation conditions for the raw water of Danjiangkou Reservoir of South-to-North Water Diversion
Project and the molecular weights as well as hydrophobicity composition of Natural organic matter (NOM) in the water were investigated
in this study. The results showed that the NOM in the raw water of Danjiangkou Reservoir of South-to-North Water Diversion Project
was mainly composed of the fraction with a molecular weight of <1 000 and transphilic components. Dissolved organic carbon (DOC,
39.98% ) and UV, (39.10% ) were the major components. And the fraction with a molecular weight of <1000 had the highest
contents of THMFP and N-DBPFP. In the raw water of Danjiangkou Reservoir, the sum of transphilic and hydrophobic fractions was up
to 80% , and the hydrophobic fraction was the minimum contributor of the NOM, but the THMFP of the hydrophobic fraction had the
highest percentage. And when the raw water of Danjiangkou Reservoir was treated using polymeric ferric sulfate (PFS, 4 mg-L™") and
poly-acrylamide (PAM, 0.4 mg-L~"), the optimal removal rates of turbidity, DOC, UV, and THMFP were 76.33% , 25.57% ,
37.78% and 23. 16% , respectively. The results of this paper can provide theoretical and technological basis for upgrading of the
process and operation optimization of original drinking water treatment plants in the intake area of South-to-North Water Diversion
Project.

Key words : South-to-North Water Diversion Project; molecular weight distribution; hydrophobic or hydrophilic performance ; enhanced
coagulation; disinfection by-products formation potential( DBPFP)
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Table 1  Basic water quality indices of the raw water samples from Danjiangkou Reservoir
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Fig. 1 Molecular weight distribution in the raw water sample from Daniiangkou Reservoir
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Fig. 2 Hydrophobic-hydrophilic feature in the raw water sample from Danjiangkou Reservoir
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JHU2 %EF PAC A PFS T E L, WME N 0.5 ~ 4
mg- L7 B, ARl AR AR, B i 4 ~ 6 mg- L7
i, A AR Lo R ISR E KT 6 mg- L7
A, e (LS TG R, 3K 2 T 3 ) TS 6 71 35018 e
WERE. H N5 K, PRS A9 Bk i S 2 4y
T PAC, Y PFS & MNEH 5 mg-L ™", ¥ B 2 B
KAL) 73.82% .

TREERIBANEXT UV, A1 DOC EBRACR 1Y 52 1
W 4 FIE S BiR. UV, 2R K A WL PR ARG
—INEEEHSE . K4 RS WA, R
A TIREER (PAC, PFS) X} UV,,, Al DOC f{ 3=
BRACR 22 5 T4 F e HLER IR BE 57 [ AL, (SO,), .
FeCl, ], HX4 PAC A1 PFS &4 0.5 ~4 mg-L~"
i, UV,,, 1 DOC FERHCHR, 4 mg-L™" LA, UV, Al
DOC MR A TR, 3R Rh S TR 7 45 I o 34
T — 5 (IS, Bk H v R %) B AR SR EfE A



344 FEAH A FKALIR PR E K 2R SR AT AL 705 L S i A TR BEAL BE A S REXT LE 903

FHAT IR, IR R, 554k TIREEVE T, 2 DOC An
UV, 75t i T Fal™ . 24 PAC (4% n& h 4
mg- LB, UV, B LR E, b 31 11%. 4 PFS
(AR 4 mg- LB, UV,5, Fl DOC [ BR300
WIS 31.11% F122.31% . ] LI, UV, B3
W T DOC. Xl UV, AR B, A
J R A S R IR AN RN A AT ALY e e R R
FVE AT LI R0 2 BRI 264 it , DOC A3k 1K
(AR LA, 10 P i — 3850 A ALY 20 1 AN BE Bk
TREET LA SERR, BT L UV, iR m e
W& PFS $h0& gk S in, DOC 1122 BR 48 5 2%
1%, AR,

L6 al g, [ARE, W R R A A T IR EE R
(PAC . PFS) X} THMFP i B804, 3 H ARk
HFE DOC, UV, FEAMF X BEHT DOC Fl UV,
5 THMFP A — & M. #5F 5" il 5ot
SR B TTK A THMEFP 5 UV, A R IR 56
KR, MMFER A o T IR EEFIXT THMFP # 2:FR
RCRAYS. 24 PAC FI PFS #ME#R N 4 mg-L "B,
XF THMEP 11 25 B 3550 5 A0 6 55 48, 25 Bk 0 43 331
22.19% 1 23. 16% . fij B %5 5 Jin & 19 4k 22 38 K,
THMFP JEEACA FAZ fE.

T R EE L K 5, PAC F1 PFS X3 7 K AL
TRAS PR R AU k% PAC 1 PFS /E N R — 44
5 AR E R 55 A o B 5 5 G 2 5 i — B R A
F/KAL IR s Ab IR B T2, Hidh  PAC Al PFS fY
BInESHEHN S mg-L™ 'l 4 mg-L~".

2.3 HhEERI RS MR ik i

ARG K PAM Fll Na,Si0, 1 Fh BIEER] , 518
fEH R PAC 1 PFS 14 Hi PAM 14 fin it
0.05,0.10, 0.20, 0.40. 0. 60 #10.80 mg-L™", %
ek g8 1.25, 2.50, 5, 7.50, 10
mg- L~ 112,50 mg-L~" (LA ) . H2 Bh g 4%
T AR U KA, 3t KA T 4

BIEERI BN X UV, Z2BRECR B 2 dn & 7
FiR. TEALEERR BN AN PFS BU4LG % UV, A £ 5
PERL. Hofth 3 Fp oy U0 T DLtk — 25 KBk UV, , HXT
UV, 1K BRBE T A 24, e/ INER 1T LA JH {42 I 5]
0. 028 ,{HJ& PAM + PFS H 7 Z ARG PAM i
(0.20 mg-L™").

Wi 8 fiizs , PES + PAM 5 PAC + Na,SiO, #B 1]
DLt —2 B DOC, T PAC + PAM 5 PFS + Na,SiO,
WJLTP-EATER. 2% PAM B8 hHEN 0. 40 mg- L™
fF, PFS + PAM X DOC 1 25 BRACH fe b, RE (o HAH

0.037
—O— PFS+PAM
—0— PAC+PAM
0.035 —+— PFS + Na,SiO;
—{>— PAC + Na,SiO;
0.033
|§ M
3 0031 |
=
=]

0.027

0.025

I 2 3 n 5 6
BYRESR M4 5
7 PAM FiELEEERIANT UV,q, B RAIXTEE
Fig. 7 Comparison of UV,s, removal between PAM and
activated sodium silicate treatment
FEAIKZE 1.30 mg-L~". 1fi Na,SiO, 7&K 7. 50
mg-L™ B, 5 PAC 4l & A fig ffi DOC F¥ % 1.33
mg-L "

1.50

—O— PFS+PAM
—0O— PAC +PAM
1.45 —+— PFS + Na;Si0;
—>— PAC + NaySiOs

1.40
1-35 - W
1.30

1.20

DOC/mg-L™!

! 2 3 4 5 6
BPRERIEL IR

E8 PAM FiELEEELIANS DOC KERRIRAINTLE
Fig. 8 Comparison of DOC removal between PAM and

activated sodium silicate treatment

I ERA TR A 24 PAM B9 # N 0. 40
mg-L~", PFS BHIE K 4 mg- L~ 4141, X UV, #
DOC X PAFEAR I HIIR SR e . 456 2.2 F12.3
ARG H T %0, MR AL AT AL 25 BR Rk BE
K, A5 BT B K b 1R SR K 7 S PR K AR BT 25
HORH PFS VBN IREER (& 4 mg-L~") , PAM
Sy BEER (BN 0. 40 mg-L7").

3 &g

(1) FHL A K NOM ¥ LA/N F R AE e B
A mFE. <1000F110 000 ~ 30 000 2H 4319 5 A L4



904 AN 5%

F

2% 36 #&

JETFHTHAL, Horf DOC BT & Eu A5l 433 A 39. 98 % il
31.05% ,UV,,, 5514 39. 10% F132.99% . [FF:,
FHLA K <1 0002 53 B A 5 i THMFP F1 N-
DBPFP.

(2) PR 0K R 55 B K P 4L 5 5 e i, i
TP B 0 LA DOC FAF I8 3 80% |, 37K
P NOM 41531 Fu il &5 T si K 4 NOM 4143, 4541
53 THMFP MR EN /MR IR Ry sk i K PR AL 3 | 2Kk
Lo RS B K AL 4. 454053 N-DBPFP 22 K
K, AR,

(3) A m T FIREEN PFS 5 PAC Xf i B |
UV, . DOC Fll THMFP 451 23 BRASCR I i 4 1% 45
TICHLERIREER AL (SO,) , 5 FeCl, , G FHTHT
FFEIK TR BEA B T 2.

(4) IR 45 R LK PFS(4 mg-L™") fil PAM
(0.4 mg-L~") &b BEPFIT 1 FUK , 5 Ak VR 58 20
U, T SEEE AR RBRILEE (76.33% ) | T fRPE
A HLBE DOC(25.57% ) . UV, (37.78% ) % THMFP
(23.16% ).

(1] I IR Rk 3 AR BERF S D). M M Ao

2013. 8-13.

[2]

Exall K N, Vanloon G W. Using coagulants to remove organic
matter[ J|. Journal-American Water Works Association, 2000,
92(11) . 93-102.

[3] Thurman E M, Malcolm R L. Preparative isolation of aquatic
humic substances [ J ].
1981, 15(4) : 463-466.
Aiken G R, McKnight D M, Thorn K A, et al. Isolation of

Environmental Science & Technology,

[4]

hydrophilic organic acids from water using nonionic macroporous

resins[ J]. Organic Geochemistry, 1992, 18(4) ; 567-573.

[10]

[11]

[12]

[13]

[14]

Huang H, Wu Q Y, Hu H Y, et al. Dichloroacetonitrile and
dichloroacetamide can form independently during chlorination and
chloramination of drinking waters, model organic matters, and
wastewater effluents[ J]. Environmental Science & Technology,
2012, 46(19) : 10624-10631.

Hua G H, Reckhow D A. Characterization of disinfection
byproduct precursors based on hydrophobicity and molecular size
[J]. Environmental Science & Technology, 2007, 41 (9):
3309-3315.

Chiang P C, Chang E E, Liang C H. NOM characteristics and
treatabilities of ozonation processes[ J]. Chemosphere, 2002, 46
(6):929-936.

Gang D C, Clevenger T E, Banerji S K. Relationship of chlorine
decay and THMs formation to NOM size [ J .
Hazardous Materials, 2003, 96(1) ; 1-12.

Yan M Q, Wang D S, You S J, et al. Enhanced coagulation in a

Journal of

typical North-China water treatment plant[ J]. Water Research,
2006, 40(19) ; 3621-3627.

BISE. KALE S TR MR [T]. A,
1990, 9(3): 1-12.

T, Ak, RA F AR5 1% G IR R Y R BT
J92e5[ 1], HEERAE, 1997, 16(6) ; 497-505.

2k e, Fidk IREEI R DA S REKMIES
MIBh I A S R B M (1], FRIRRLE4R, 1997, 17
(3): 321-327.

BB, XVERIR. UV, VB R K AL B0 A5 LA s 46 b 19 2
SCLT]. BPREFIR2, 2002, 24(2) : 61-65.

L, WA, SKRIAER, AF. T AR TSR fh- T Ak TR B4
TRAKIERERI = A WFFRE [ T]. AKALBEEL AR, 2014, 40(2) .
26-30.

Xk, Bz, SRR, SRAGIREE S PR BT EUK ha ALY
7T T]. HEZKHEK, 2006, 22(1) : 84-87.

FRE, Wik, WEEY). SRRSO R pH KBRAK
AR T]. TAkKAREE, 2002, 22(6) : 29-31.



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




