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Effect of Carbon and Nitrogen Forms on Decomposition of Organic Matter in

Sediments from Urban Polluted River

TANG Qian'?, LIU Bo'*, WANG Wen-lin’, XING Peng®, YUAN Jing-wen', JI Wei', SHEN Xiao-yu', JI Jia-le'
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Chinese Academy of Sciences, Nanjing 210008, China; 3. Nanjing Institute of Environmental Science, Ministry of Environmental
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Abstract: To reveal the controlling mechanism of urban polluted river, four trophic level urban river was studied. The change of
distribution of organic matter and nitrogen in the sediment was studied while the organic matter was disposed. High level of organic
matter is the significant feature of urban city rivers. the humin (HM) was the major fraction of humus, accounting for more than 65%
of OM. The most proportion of the total nitrogen (TN) was organic nitrogen which accounted for more than 50% . The amount of
organic matter removal increased after the sediment adsorbed the saturated ammonia, which suggested ammonia as the main limited
factor for the decomposition of organic matter. The most of Ammonia was adsorbed onto unstable humins. The HM was more stable than
other organic matter which was disposed by Hydrogen peroxide (H,0,).

Key words :urban river; sediment; organic matter; decomposition; impact factor; nitrogen; Nantong City
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Table 1~ Physico-chemical characteristics of overlying water in study sites

SRAE bo O pH A'E"%Mﬁﬁ}'?ﬁ ™ . NH/-N NO; -N +NO; -N
/mg-L /mg-L /mg-L /mg-L~!
cJ 5.35+0.23 7.56 £0. 04 2.47 £0.33 3.12 0. 06 0.72 0. 01 1.97 0. 12
TL 4.98 +0.23 7.90 +0. 04 3.48 +0.41 3.25+0.31 0.85 +0.09 2.26 +0. 16
HH 4.52+0.79 7.96 0. 23 5.01 £0. 54 4.84 +0.24 2.49 +0. 13 1.34 +0. 14
TJ 0.33 +0.02 7.81 0. 03 12.23 +0.56 14.26 +0. 11 11.23 0. 10 1.84 +0.11
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Fig. 1 Organic matter of treated sediments
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R JER: G| B 5 BES BN
NH, -N/TN TON/TN NH; -N/TN TON/TN NH; -N/TN TON/TN NH; -N/TN TON/TN
CJ2A 0. 132 0. 868 0.031 0. 969 0. 028 0.972 0.017 0. 983
TI2A 0. 087 0.913 0. 050 0. 950 0.019 0.981 0.010 0. 990
TJ1A 0. 425 0.575 0.327 0.673 0. 021 0.979 0.011 0. 989
HH3A 0. 095 0. 905 0. 057 0.943 0.012 0.988 0.011 0. 989
£3 BHREBRESHEXIERNBRES T
Table 3 Correlation coefficients of organic matter removal and related indices
TOC TN NH; -N TON H1
TOC 1. 000 0. 683 0. 098 0. 683 0.976 *
TN 0. 683 1. 000 0. 600 1. 000 0.781"
NH, -N 0. 098 0. 600 1. 000 0. 600 0.195
TON 0. 683 1.000 " * 0. 600 1. 000 0.781"
12 80
[ 3 1 W
=z Wb f £Z2 Wb
10
Mo T
60
1
2 8 - g E_J I I
% 6 / % o40
=S ] =S
2 4L W ﬁ
T Y ®
¢ 20 |
2 -
1
1
17 7 [, L1 o
HHIA HH3A TL1A TI‘?WTf_M TRA CHA Cl2A HHIA HH3A TLIA TL2A TIIA TR2A CJIA CI2A
A T
B9 ZE&ESEARMITEEIREBRELL 10 EHSEEMEIEEIRERESTLL

Fig. 9 Comparison of organic matter removel in tightly combined

humus before and after absorption of ammonia

3 g

SR DR YA AL & S DR Qe

Fig. 10 Comparison of organic matter removal in original

samples before and after absorption of ammonia

H—2, i IE C AL T H S R B A
LR = BA T T R A A A P, EE s eI P Y
W PEA LB IS Y iE 245 2, H 5 Yl B DU



6

T4 3T T Sl T DUAR P B SR S A HIL B 23k 1452

2177

Y5 _EEDKZ B EFRER B A, AR KZ
WA TR D, FE A HLAERIE A, &
R EATAE TGRS G . % 6 B 5 B )

EaR oy T NCIREE Y S8 AR TIBI= RITRA

[ERE AR

A BT 25 BRACR AL, R A LR 1) AL By 45
S AUSARRL. AR RN A PR ST E
T AR R RIS A P A 1 E
BNER, AT RE S FRAA LT 73

S E Tk
(1] X, EEFE, ERB, A B Ir SO0 75 e

(2]

[3]

[5]

[6]

[11]

[12]

[13]

HARARARIBSHAmEmW)]. FEFRE, 2011, 32
(10) : 2971-2978.

RITHE, BRIGE. TR A HUBTR SR EA T o s ik e [ )]
AR, 2001, 13(3) ; 272-279.

RGNS, XURE, A BRI R DU T 4
RS A S R[], #R5Efks:, 2015, 34(1) .
178-185.

AW, i, TG KA TSR S TR R
YRR A [ T]. BREERLE ) 2015, 36(1) : 107-113.
U, 2 S, A, A I R R K R E DR
Mo AW B AR [ T]. Ak R BERL 22 2 ), 2007 ,26 (4 ) -
1224-1229.

Zhang RY, Wang LY, Wu F C, et al. Phosphorus speciation in
the sediment profile of Lake Erhai, southwestern China:
Fractionation and® P NMR [ J].
Sciences, 2013, 25(6) : 1124-1130.
T, HE, AR, S BB RS TR A RIE S
BRIEE ML), FEREDTL, 2007, 20(2) : 78-83.
Wang J, Wang S R, Jin X C, e al.

Journal of Environmental

Ammonium release
characteristics of the sediments from the shallow lakes in the
middle and lower reaches of Yangtze River region, China[J].
Environmental Geology, 2008, 55(1) ; 37-45.

e, X085, IRELAT, . Wi AR L A IR
PR A R R RIEFE[T]. BREERLSE, 2007, 28(8): 1770-
1773.

KR, skt BRI IR IR R SRR O SRR b
AR [ )], BSR4, 2015, 35(12) . 3872-
3882.
Barajas-Aceves M, Dendooven L. Nitrogen, carbon and
phosphorus mineralization in soils from semi-arid highlands of
central Mexico amended with tannery sludge [ J]. Bioresource
Technology, 2001, 77(2) . 121-130.

AR, X5, S, & RAAPTREITRYA
BRI E [ 1], FREER 2B, 2009, 22(9): 1001-
1007.

Lee C, Cronin C. Particulate amino acids in the sea: Effects of
primary productivity and biological decomposition[ J]. Journal of
Marine Research, 1984, 42(4) . 1075-1097.

Smarta M M, Rada R G, Donnermeyer G N. Determination of

total nitrogen in sediments and plants using persulfate digestion.

An evaluation and comparison with the Kjeldahl procedure[ J].

[15]

[19]

[20]

[21]

[24]

[25]

[26]

[27]

[29]

[30]

[31]

Water Research, 1983, 17(9) . 1207-1211.

Huo X N, Li H, Sun D F, et al. Multi-scale spatial structure of
heavy metals in agricultural soils in Beijing[ J]. Environmental
Monitoring and Assessment, 2010, 164(1-4) . 605-616.

Blair G J, Lefroy R D B, Lisle L. Soil carbon fractions based on
their degree of oxidation, and the development of a carbon
management index for agricultural systems[ J]. Australian Journal
of Agricultural Research, 1995, 46(7) : 1459-1466.

WRBALE , T 2%, AAHhl, 5. Zhm &R X E DO J e
WSEmATFELJ]. P EEREERRE, 2009, 29(8) : 879-884.
IS, i, /AL, S5 BRFEVIRY EE)E Y
ARG RATAL V], EAFREE AR, 2013, 22(3)
481-489.

Nam K, Alexander M. Role of Nanoporosity and hydrophobicity
in sequestration and bioavailability; tests with model solids[ J].
Environmental Science & Technology, 1998, 32(1) . 71-74.
XU, BEB, T, . A HUB S S R E U S
R - R SE IR (], WAL, 2015, 27(1) ; 50-57.
Fifidy, EmE, T, SURRYR A BT S AR
PUMBHRIE SE M [ 7], i E PR AL, 2013, 33(2): 270-
2717.

EiA, T P GO B 53 X B A I R 5
(7). hEFREER, 2012, 32(4) : 687-694.

AL, Focut, BT, . 5T T™M 80 9 B A HUR
T MR SURIETE (1], RHE2AHR, 2015, 52(6) : 1422-
1429.

Teng Y, Luo Y M, Ping L F, et al. Effects of soil amendment
factors on the

soil [ J].

with  different carbon sources and other
aged PAH-contaminated
Biodegradation, 2010, 21(2) . 167-178.

FET, BB, EREAE, S s g i E TURR A PL I &
feRsErE[ 1], HEEfhas, 2015, 34(3) : 489-496.

Hamer U, Marschner B, Brodowski S, et al. Interactive priming

bioremediation of an

of black carbon and glucose mineralisation [ J ].

Geochemistry, 2004, 35(7) . 823-830.

Organic

Elliott E T, Cambardella C A. Physical separation of soil organic
matter[ J]. Agriculture, Ecosystems & Environment, 1991, 34
(1-4) . 407-419.

R, BIZE, ZEE, L VR B 0RO L A Bk 43 A
MRS R RAFE[T]. LA, 2014, 51(5): 1078-
1086.

Kang S, Xing B S. Relationship of polarity and structures of
organic matter with sorption capacity for hydrophobic organic
compounds[ A ]. In; Huang Q Y, Huang P M, Violante A
(Eds. ). Soil Mineral Microbe-Organic Interactions| M ]. Berlin
Heidelberg: Springer, 2008. 125-143.

Sinha M K. Organo-metallic phosphates. Ill. Synthesis and their
role in plant nutrition[ J ]. Plant and Soil, 1972, 37(3) : 449-
456.

Yariv S, Lapides I. The use of thermo-XRD-analysis in the study
of organo-smectite complexes: Robert Mackenzie memorial lecture

[J]. Journal of Thermal Analysis and Calorimetry, 2005, 80



2178 %o B % 37 %

(1): 11-26. reaches of the Yangtze River area in China [ J ]. Applied
[32] X%, BAEHE, Aeias ) S KIRIETR MR H R AL Geochemistry, 2009, 24(9) ; 1788-1792.

BUE A RXT B BHRRAEXS L [ T]. BREERRE25 4, 2014, 34 [36] T, ISR, A%, 4. FEAPURN & EE i

(5): 1285-1291. W R R [T]. P E PREERE A, 2009, 29(6) : 651-
[33] Wie, mEE, R, & LR i X RZ TR 655.

R B S 53 AT AR By JUIRBE 38 L[ T, o7 I v 2 2 [37] Machiwa J F, Zfh#h. BmKE 5 PRI Y A

1%, 2014, 33(3) ; 418-424. HLBR B B AT [ J]. AMBIO, 1998, 27(8) : 736-740.
[34] Wang Y, Duan W X, Tu C, et al. Soil carbon, nitrogen and (381 m, fal/hes, REde=l, 4%, 65 5E A AL 8 RO il T B 4

microbial dynamics of pasturelands: impacts of grazing intensity PR )]. BB b, 2014, 33(12) ; 2048-2057.

and planting systems [ J]. Pedosphere, 2014, 24 (3) . 408- [39] Holmboe N, Kristensen E. Ammonium adsorption in sediments of

416. a tropical mangrove forest ( Thailand) and a temperate Wadden
[35] Wang SR, Jin X C, Niu D L, et al. Potentially mineralizable Sea area ( Denmark) [ J]. Wetlands Ecology and Management,

nitrogen in sediments of the shallow lakes in the middle and lower 2002, 10(6) : 453-460.

(CGAERIZYBR“BMAPEARH=ARET RS

2015 4F 10 H 21 H, WEBHIS IS4 %ﬁﬁ‘ﬁﬁ\fjlﬁ%/ SEWUAAE T AR EA A=A )
RBEZ B, (IR ) B EE 14 oAk AR B I AR P Bk < E R b EAS 2 AR ) SR AR
BH AR PIZE G T FR IR AR RS TIVE . IZAR R A B R PR JE4ie 0l Mg S5l e 2
ASCHRIT B2 B AR A TG0 X I R A2 A TP E PPN 45 SRR LN IE |, B E R SN A
Iz 5.



HUANJING KEXUE Vol.37  No.6

Environmental Science ( monthly) Jun. 15, 2016

CONTENTS

Application of a Two-stage Virtual Impactor in Measuring of PM, and PM, 5 Emissions from Stationary Sources —+:e+eseeeeseseereseseeenenees JIANG Jing-kun, DENG Jian-guo, LI Zhen, et al. (2003
CHEN Hui, YANG Su-ying, LI Yan-wei, et al. (2008
MIAO Hong-yan, WEN Tian-xue, WANG Lu, et al. (2017

Hygroscopic Properties and Closure of Aerosol Chemical Composition in Mt. Huang in Summer -+

)
)
Characteristics of Water-soluble Inorganic lons in Atmospheric Aerosols in Shenyang )
Characteristics and Source Apportionment of Water-soluble Ions in Dry Deposition in the Summer and Autumn of Nanjing «+-«eeseeerereereseneneens QIN Yang, ZHU Bin, ZOU Jia-nan, et al. (2025)
CAO Run-fang, YAN Yu-long, GUO Li-li, et al. (2034)
)
)
)
)

Distribution Characteristics of Water-soluble lons in Size-segregated Particulate Matters in Taiyuan
Characteristics of Ozone over Standard and Its Relationships with Meteorological Conditions in Beijing City in 2014 CHENG Nian-liang, LI Yun-ting, ZHANG Da-wei, et al. (2041
Chemical Composition of Alkanes and Organic Acids in Vehicle Exhaust «+«sereessesesseremensimenenninii s YUAN Jia-wen, LIU Gang, LI Jiu-hai et al. (2052
Effect of DOC/CCRT Aging on Gaseous Emission Characteristics of an In-used Diesel Engine Bus «+++++- LOU Di-ming, HE Nan, TAN Pi-giang, et al. (2059
Studies of Dynamic Adsorption Behavior of VOCs on Biochar Modified by Ultraviolet Irradiation LI Qiao, YONG Yi,DING Wen-chuan, et al. (2065
Absorption Spectral Characteristic Dynamics of Dissolved Organic Matter (DOM) from a Typical Reservoir Lake in Inland of Three Gorges Reservoir Areas: Implications for Hg Species in Waters

-+ JIANG Tao, LU Song, WANG Qi-lei, et al. (2073)

SUN Zhe, YANG Yan, ZHANG Ping, et al. (2093)
Spatial Response of River Water Quality to Watershed Land Use Type and Pattern Under Different Rainfall Intensities ««+«eeseereerseneeenenenes JI Xiang, LIU Hong-yu, LI Yu-feng, et al. (2101)
Determination of Background Value and Potential Ecological Risk Assessment of Heavy Metals in Sediments of the Danjiangkou Reservoir +««ssesseseereserereremeniensniininenininns
.................................................................................................................................................................. ZHAO Li, WANG Wen-wen, JIANG Xia, et al. (2113)
Spatial Distribution Characteristics and Risk Assessment of Polychlorinated Biphenyls (PCBs) in Sediments and Soils from the Dishui Lake and lts River System ««+«teseeserersenessscnennnnens
......................................................................................................................................................... WANG Xue-ping, HUANG Xing, BI Chun-juan, et al. (2121)
Pollution Characteristics and Ecological Risk Assessment of Organochlorine Pesticides in Water Source Areas of Guangdong and Guangxi +++++eseeseesessessersersmmmenensinininiiniens
YANG Yu-xiang, LIU Xin-yu, ZHAN Zhi-wei, et al. (2131
LIU Xia, LIU Bao-gui, CHEN Yu-wei, et al. (2141

)
Responses of Nutrients and Chlorophyll a to Water Level Fluctuations in Poyang Lake - )
Influence of Periodic Temperature Disturbance on the Succession of Algal Community Structure ««=««+«+ssssessesserseesemenenneeninennenes GONG Dan-dan, LIU De-fu, ZHANG Jia-lei, et al. (2149)
WANG Zhi-wei, LIU Dong-mei, ZHANG Wen-juan, et al. (2158)
L1 Jie,ZHANG Si-fan, XIAO Lin (2164)

TANG Qian, LIU Bo, WANG Wen-lin, et al. (2171)

++« MENG Xiao-rong, LU Bing-xue, FU Dong-hui, et al. (2179)
XIE Jing-ru, CHEN Ben-shou, ZHANG Jin-zhong, et al. (2187)
)

)

)

)

)

)

Effects of Bromate on the Growth and Physiological Characteristics of Chlorella vulgaris

Effect of Water Bloom on the Nitrogen Transformation and the Relevant Bacteria

Effect of Carbon and Nitrogen Forms on Decomposition of Organic Matter in Sediments from Urban Polluted River
Interfacial Property of Amphiphilic Copolymer Blending PVDF UF Membrane and Protein Anti-fouling
Adsorption of Hg( 1) in Water hy Sulfydryl-Modified Sepiolite

Adsorption Behavior of Low Concentration Phosphorus from Water onto Modified Reed Biochar

TANG Deng-yong, HUANG Yue, XU Rui-chen, HU Jie-li, et al. (2195

Adsorption Characteristics of 2,4-D on Ui0-66 from Wastewater e ++++ REN Tian-hao, YANG Zhi-lin, GUO Lin, et al. (2202
Mechanism and Surface Fractal Characteristics for the Adsorption of p-nitrophenol on Water-quenched Blast Furnace Slag — «+«++++++++++ WANG Zhe, HUANG Guo-he, AN Chun-jiang, et al. (2211
Adsorption Characteristics for Humic Acid by Binary Systems Containing Kaolinite and Goethite NIU Peng-ju, WEI Shi-yong, FANG Dun, et al. (2220
Effects of Sulfur/sponge Iron Ratio for Deep Denitrification and Phosphorus Removal of Reclaimed Water ««+:«ssesseeesessessemenescnnens ZHOU Yan-qing, HAO Rui-xia, WANG Zhen, et al. (2229
Effect of Element Sulfur Particle Size and Type of the Reactor on Start-up of Sulfur-based Autotrophic Denitrification Reactor «w+:++seseeveeseereess MA Hang, ZHU Qiang, ZHU Liang, et al. (2235
Influencing Mechanism of Titanium Salt Coagulant Chemical Conditioning on the Physical and Chemical Properties of Activated Sludge Flogs +«++x+esseseerserseresenieneneininensiniinsnne
................................................................................................................................................... WANG Cai-xia, ZHANG Wei-jun, WANG Dong-sheng, et al. (2243 )
Distribution Characteristics of Methanogens in Urban Sewer System «+e«+sssessessesssssnsesnsnsnsnininninensinn et SUN Guang-xi, JIN Peng-kang, SONG Ji-na, et al. (2252)

Long-term Performance and Bacterial Community Composition Analysis of AGS-SBR Treating the Low COD/N Sewage at Low DO Concentration Condition =~ «++++seseeseeresesenmenssnesenenen
........................................................................................................................................................................ XIN Xin, GUAN Lei, YAO Yi-duo, et al. (2259)

Optimization for Microthrix parvicella Quantitative Processing of Fluorescence in situ Hybridization (FISH) ~+veereeeerereensivsscnennnens WANG Run-fang, ZHANG Hong, WANG Qin, et al. (2266)

Influence of Carbonization Temperature on Bacterial Community of the Biological Carbon Electrode Based on High-throughput Sequencing Technology —««+«eseseseessersesenemenennsninenennnnen

WU Yi-cheng, HE Guang-hua, ZHENG Yue, et al. (2271)
-+ HUANG Xue-jiao, YANG Chong, NI Jiu-pai, et al. (2276)
Variation Characteristics of Inorganic Phosphorus in Purple Soil Profile Under Different Conservation Tillage Treatments -+ HAN Xiao-fei, GAO Ming, XIE De-ti, et al. ( )
Effect of Different Organic Materials on Nitrogen Mineralization in Two Purple Soils ( )
Impacts of Biochar and Straw Application on Soil Organic Carbon Transformation ( )
Tracing Sources of Heavy Metals in the Soil Profiles of Drylands by Multivariate Statistical Analysis and Lead Isotope ++ SUN Jing-wei, HU Gong-ren, YU Rui-lian, et al. ( )
Landscape Patterns Characteristics of Soil Heavy Metal Pollution in a Town of Southern Jiangsu CHEN Xin, PAN Jian-jun, WANG Wen-yong, et al. (2313)
Assessment and Pollution Characteristics of Heavy Metals in Soil of Different Functional Areas in Luoyang LIU Ya-na, ZHU Shu-fa, WEI Xue-feng, et al. (2322)
Evaluation on Heavy Metal Pollution and Its Risk in Soils from Vegetable Bases of Hangzhou GONG Meng-dan,ZHU Wei-qin, GU Yan-qing, et al. (2329)
Fluorescence Spectroscopic Characteristics and Cu? * -complexing Ability of Soil Dissolved Organic Matter ++++ssvseesesesessisesininnnns TIAN Yu, WANG Xue-dong, CHEN Xiao-lin, et al. (2338)
Effect of Stabilizer Addition on Soil Arsenic Speciation and Investigation of Its Mechanism CHEN Zhi-liang, ZHAO Shu-hua, ZHONG Song-xiong, e al. (2345)
Effects of Human Gut Microbiota on Bioaccessibility of Soil Cd, Cr and Ni Using SHIME Model YIN Nai-yi, DU Hui-li, ZHANG Zhen-nan, et al. (2353)
Photosynthetic Characteristics and Ozone Dose-response Relationships for Different Genotypes of Poplar «+«+sesesrerseeeresenensniniinenenniinenens XIN Yue,GAO Feng, FENG Zhao-zhong ( 2359 )
Effects of Pyrene on Low Molecule Weight Organic Compounds in the Root Exudates of Five Species of Festucq +++«+r+sesreereeresnereneseseenees PAN Sheng-wang, YUAN Xin, LIU Can,et al. (2368)
N9% and S% in Leaves of Vascular Plants Cinnamomum camphora and Pinus massoniana Lamb. for Indicating the Spatial Variation of Atmospheric Nitrogen and Sulfur Deposition ~«++++++++
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" XU Yu, XIAO Hua-yun, ZHENG Neng-jian, et al. (2376)
Temporal and Spatial Dynamics of Greenhouse Gas Emissions and Its Controlling Factors in a Coastal Saline Wetland in North Jiangsu ~ +++++++* XU Xin-wanghao, ZOU Xin-qing, LIU Jing-ru (2383)
Preparation of Visible-light-induced g-C;N,/Bi,S; Photocatalysts for the Efficient Degradation of Methyl Orange ~«++++seeseereseereseeseeen ZHANG Zhi-bei, LI Xiao-ming, CHEN Fei, et al. (2393)
Estimation of Co-benefits from Pollution Emission Reduction by Eliminating Backward Production Capacities in Hainan Province «++++++++ GENG Jing, REN Bing-nan, LU Yong-long, et al. (2401)



(MEFRZFENFE 6 RmBEE

£ & BA
BIES: B RE BN

=
A

AN
=

%OE. (REREEHT)
3 \ uy -
TEVL EAR EUE EZZE HON B OoE LEE
= 2y Y7 3k ==y
FOKE KEE N s w0 RS ARE
RHEA B 2R R ORI Bk E W &
W ¥ N N V=3
BOW oMW R 4 W % B
-
w o a3 ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) (Monthly Started in 1976)
(HT 1976 48 HAIT)
201646 H15 0 37% 6l Vol.37 No.6 Jun. 15, 2016
F & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
* B OB School of Environment, Tsinghua University
. . Editor-in -Chief ~ ZHAO Jin-cai
i N N == Ay
= " ft{::ﬁj_ﬂzjjl ;:;; (ﬁf&%ﬂ?ﬂ%ﬁ Edited by The Editorial Board of Environmental Science ( HUANJING
TN 5} H
18 5, R4 : 100085 ) KEXUE) _
LT .010-62941102 .010-62849343 P. O. 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
FE 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
EsBEIT PEERER S BAF Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f54) Shudian) ,P. 0. Box 399, Beijing 100044 , China
—erim  ISSN  0250-3301 s b O
7N | . - = 2-
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET





