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Temporal-spatial Distribution and Pollution Assessment of Heavy Metals in the

Upper Reaches of Hunhe River ( Qingyuan Section) , Northeast China

MA Ying-qun'*, SHI Yao'?,QIN Yan-wen'”, ZHENG Bing-hui'”*, ZHAO Yan-min'*, ZHANG Lei'?

(1. National Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. State Environmental Protection Key Laboratory of Estuarine and Coastal Environment, Water Research
Institute, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract : The aim of this article is to explore the pollution level and contamination degree of heavy metals in the upper reaches of
Hunhe River ( Qingyuan Section). The contents and temporal-spatial distribution of Fe, Mn, Cu, Zn, Cd and As in surface water and
surface sediments from the upper reaches of Hunhe River were analyzed respectively. The integrated pollution index and
geoaccumulation index were used to evaluate the contamination degree of Cu, Zn, Cd and As. The results indicated that the contents of
Mn, Cu, Zn, Cd and As in surface water from the upper reaches of Hunhe River during the wet season were higher than those during
normal and dry season. Similar patterns of spatial distribution of Fe, Mn, Cu, Zn and Cd in surface water were observed, which
showed that the highest content appeared at H7 station. The influence of pH, DO and hardness in the upper reaches of Hunhe River
during the wet, normal and dry season on the distribution of heavy metal contents in surface water varied. Significant positive
correlations were found among these elements in surface water, which implied that these elements probably had common pollution
sources. The contents of Cu, Zn, Cd and Fe in surface sediments from the upper reaches of Hunhe River during the dry season were
higher than those during the wet and normal season. Similar patterns of spatial distribution of Mn, Cu, Zn, As and Cd in surface
sediments were also observed, which showed that the highest metal contents appeared in the midway of Hunhe River. The integrated
pollution index assessment showed that the water quality in the upper reaches of Hunhe River was good except for individual stations,
and that Cu, Cd and As were the main pollution elements in surface sediments in the upper reaches of Hunhe River.

Key words :the upper reaches of Hunhe River; water environment; heavy metal ; temporal-spatial distribution; pollution assessment
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Fig. 1 Sampling sites from the upper reaches of Hunhe River, China
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Table 1  Correlation matrix of pH, DO and hardness and heavy metal contents in the surface water from the upper reaches of Hunhe River

R B EEJR pH DO il Jig Fe Mn Cu Zn Cd As

Fe -0.220 -0.298 -0.237 1
Mn -0.229 -0.259 0. 465 0.723 " 1
C -0.114 -0.414 0.352 0.896 " * 0. 549 1

Ak N . .. .
Zn -0.333 -0.305 0.432 0.785" " 0.924* " 0.657 " 1
Cd -0.345 -0.318 0.384 0.825"* 0.864 " * 0.705 " 0.984 " * 1
As -0.233 -0. 481 0.232 0. 650 " 0.183 0.837** 0.333 0. 450 1
Fe 0.681" 0. 659 * 0.939 " " 1
Mn 0. 120 0.091 0. 545 0.754"* 1
C 0.204 0.178 0. 656 * 0.840" " 0.944 " 1

Tk ! _ ‘
Zn 0.114 0. 086 0. 546 0.753** 1.000 " * 0.946 " * 1
Cd 0. 120 0. 092 0. 554 0.760 " * 0.999 " * 0.951"* 1.000 " * 1
As 0.504 0.512 0.712* 0. 585 0.119 0. 404 0.127 0. 143 1
Fe -0.595 -0.435 0.983" " 1
Mn -0.545 -0.384 0.971"* 0.983** 1

. C -0.561 -0.375 R o . o . o 1

Tk u 0.953 B 0.976 . 0.987
Zn —-0.545 -0.388 0.972° " 0.984" " 1.000 " * 0.990 " * 1
Cd -0.551 -0.397 0.972"* 0.983" " 0.998 " * 0.993 " * 0.999 * * 1
As 0. 042 0.325 0.390 0.414 0. 447 0. 466 0. 444 0. 438

1) * F/RP<0.05, = = FmR P<0.01

HiKHHE4JE Fe 5 Mn, Cu, Zn, Cd. As X 5
Fh e 4 Jm 22 6] 44 5 80 4 2 1k IE AR DG, Mn {5 Zn

1 Cd PR EEA Y, Cu, Zn, Cd I Z (]
PR BV IEAOETE  As 5 Cu 2 03B 1F AH G HE.
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Fig. 4 Variation of heavy metal contents in the surface sediments from the upper reaches of Hunhe River
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Table 2 Comprehensive pollution index of heavy metal in the

surface water from the upper reaches of Hunhe River
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H11 0.18 nd 0. 04

T 1 AN [] 7K S s 3 7K AR 4 J8 oo R VR B AT OF
Y, ARG BT B R 3 K AR Bt R, A
St N2 R H7 3l R 32 B S A 7 Al Y 5 i B
JE TG B LIS T BT TR R, R A G i
DI A5 k5 BN
2.5.2 W FEREDORY E 4 ) 2RO
B2 Miller ™ T 1979 4F 42 1Y 9 3 B
A HRTUURR Y B R 15 Y b i s T ok )
WOk HEASIE .
I, =log,C/(kB;)

Ko NI SR &, mg-ks s B 5
P R MR e Y R, BRI K R AR
JETURRY) & 4 R 75 (i, B Cu:39,Cd: 1.1, Zn;
172, As:9, mg-kg™'; k N EF|E Az sh ] g5 |k
T BN e 18 Bk = 1. 5.

Wt 1, K DO v B 465 T 15 Gtk Bl 4y 7
Y AR W 3.

AR AR b R AR B A R B G R T e i
51 B ICER AT it B 4 S 75 G i) S 25 SR e 4y
1 ISR 3 90, 25 R WL 4. AT LA A K
V] R Z U0 2 2 6 4 Vs e iR B R |
KRG, Horp Cu 5 Cd M R B BTG ), 45
A B IUER TG YRR L R B 59 PRI Cu (R
TGY) > CACREETS YY) > Zn(RIETS YY) > As(FJE
HYY) . K FERZ VIR 2 B E SR T
YR B SR OIS, K I LR 2 U
Y32 B H 4 Ja s e i FR R SR B o R ARG Y Horp
As 5 Cu AHX S EZ5 9, As 175 G AR Bk 5]
TR L.

ZRG R ZUTRY) 4 )8 dh 2R BOT o 7%



14 ELBREAE P B 0 B ) AR BRRE b i ) s A 5 iR 115
%3 BERFABES I MER
Table 3 Classification of IEP_U and heavy metal contamination levels
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Table 4 The 152" of heavy metal contamination levels in the surface sediments from the upper reaches of Hunhe River
Bt WA Cu Zn cd As I
| Lo 0.83 0.53 0.82 0.13 0.58
! GRS Y e TG TR TR
I, -1.90 -2.90 -1.19 -2.92 -2.23
o o ot ot ot ot ot
V5 YR HH MERG NERG MEREE] MEREE]
co 0.49 -0.02 -1.05 1.33 0.19
FoKH oy N ot ot - .
[EES REIG U 5k Tig i B T REE g

] AN R K SCHH TR ) B 45 JE 0 2R R AT
B, FTLAE 4 FhE 48T Cu, Cd, As XIS X5
AT IR P T — g 5 g, I 2 5 AR S HR ]
Fopa=9

3 it

(1) WA ARAL A W L iE KR M, Cu, Zn,
Cd, As ZET AR AL S5 R 30 R F K 3 5 & & TPk
WA K. Fe MZET AR LRLEE R . P /K > Ak
Wi > FokI; A AR LB, VI LR K R Fe,
Mn, Cu, Zn, Cd (VRS fL B SAIEAFARL, B 57E
H7 S I e (e, As TS B0 A DA 1 380 1 i, 3L
B SEIINE R B .

(2) NFATAALE W R 2 VTR Fe,
Cu, Zn, Cd iX 4 FpEE 4 & 19215 BB R BN A
K > FK > k. Mn B As 192525 4 )
9 FAKIA > K HET > POk A [ AE 46, Mn
Cu, Zn, As, Cd iX 5 Fl 8 4 J@ Wy f A8 (L AH 0L, H 3y
£ H6 B, H7 i iR — e fE. Fe MU I3 A 3R
TR Ry I 0 5 0 A4 S8 L BRI 22 W AR A

(3) o FL03% AR 8 X BRI A9 H6 B H7 3
SRRSO A = (0 TR 42 8 S s U X 3
CL XA K 1 B T 5 5 T =E /K B K M rp E 4
R e i et B TR AT 9 R L S A 3 YT K R
(Esiiy

(4) RHKARLE G5 Y P VL XHE T E 3 KA
ARG YRBL AT, S5 2B VT LKk ik
FKEBH K BT AT, A0 3l 457 i 32 3 JE 30 7 7= 4ol
)52 e HE 4 S U % LA g€ 5 R F L R AR Rl ot
VI R R U 4R 5 YR AT AN, 2

SRR N B RIZDIOBRY EZLL Cu, Cd, As Y5
Yo HEGIREE. B WK MRZ IO
Yy i 4 15 Y AR DL T RE 2 22 32 B R 7 i A
Ak R L R TR [ B R AL AR AR S LA

JrmgEa R EE R
SE 3k
[ 1] MR, TSRS R EDK R TR TE 5 RS BLR ).

FHEMER, 2009, (9): 383.
[2] ZhanS F, Peng S T, Liu C G, et al. Spatial and temporal
variations of heavy metals in surface sediments in Bohai Bay,

North China[ J].
Toxicology, 2010, 84(4) . 482-487.

Bulletin of Environmental Contamination and

Segura R, Arancibia V, Zuniga M C, et al. Distribution of
copper, zinc, lead and cadmium concentrations in stream
sediments from the Mapocho River in Santiago, Chile [ J].
Journal of Geochemical Exploration, 2006, 91(1-3) . 71-80.
SRR, BREAE, W, 5. WYL (FHARBO EaE TSR &
BAESEEITN ()] FHARTRE, 1993, 19(1) : 24-
30.

Akcay H, Oguz A, Karapire C. Study of heavy metal pollution
and speciation in Buyak Menderes and Gediz river sediments[ J ].
Water Research, 2003, 37(4) . 813-822.

B, TR SRR R BORR R BOE R K BT b i T
[J]. AABIREEAR, 2011, 20(1) ; 186-192.

XU REK KPR LWew 7= Al i i AE XU 9 [ 1], B4R
PRI, 2011, (3) : 34-36.

oy, MR, RR, S 3T AR VI AR BT T )R
TERMERALFAFAEL J]. A0 MK, 2008, 27(3) : 184-188.
SRS PN, XS, 38 3R S P TR AR A
hEERBITRRMELT]. WK ER(ARBEAR) , 2012,
24(5): 5-9.

KB, ORI GUAR YY) Hh T G A RFIE B H X A A 5
ViR (D], EIK: FIRRE, 2012

JRAEZE B R SRR KR D], T
W2 HERHL, 2000, 20(5) : 55-58.



116 E7 O A - 35 %
(127 skigis, PhEmSs, %P, . VR BUK 4TS g (1 225 pE AR B[ 1], RFTAZIRET, 2004, 20(2) : 62-64.
BRI T]. A2E2%K, 2011, 30(1) ; 119-125. [20] OBPIME, ERDE, RIESC, A5 ZWROKE BN A
[13]  BR¥EEE, YEEEAR, PG, B FHBORIZE G PEHIEE PP T R FRERRFIE B HOR IR [ ], RIEFRLE:, 2008, 29(1) : 1-6.
KIE[T]. KAESZEAGE, 2012, 33(2) : 39-42. [21] B, HIEX, &, 5. KIKBKERZIAYES RS
[14] HEZRABLI G, KA k[ M]. dest. h RAPTSIEM[T]. BRER =R, 2011, 31(5): 987-
FE R BRR 2 AR, 2002. 38-48. 995.
[15] GB 3838-2002, Hrhe A B A [ b 3R 7K PR5E 0 i i [ S . [22] fF&k, Booi, REE, & @0 KRAE P ESE
2002. TEE (W2 B AR S AE WA BRI (] 075 A Bk
[16] 35, MR, SIS, 55, BN E 4815 JoKF 5 E iR, 2008, 27(1) : 89-97.
ABEFEGEIMI]. EBFIRRE, 2005, 24(3): 343- (23] BEARL, Z23%. KBTI BEBR (], 7K 3L, 1992,
347. (3):45-49.
(177 bREEHE, SRS, ZRVT AT A K AR E0IS 197K SR B [24] TLFRAE, U, KM A O 8 K A 4 1Y 4 A
I [I]. MR, 2001, 20(2) ; 28-31. SIGRITH )], AR, 2008, 27(5) : 116-120.
(18] WhZ, JAH4E, KMH. REBKAMEZEIRY E 4T [25]  AKJEEE, SHEEME. TRV OAAT RS KA -HAEET S 0 7OT0R Bl
RIGYIHN [T]. I EDE R 22540, 2012, 42(10) : 97- SN[ AR 2001,20(2) :28-31.
105. [26] Miiller G. Index of geoaccumulation in sediments of the Rhine

[19]

FAERE, FRAA. ST &I p R K MR K

River[ J]. GeoJournal, 1979, 2(3); 108-118.



HUANJING KEXUE Vol.35  No. 1

Environmental Science ( monthly) Jan. 15, 2014

CONTENTS

XIE Yuan-bo, CHEN Juan, LI Wei
ZHAO Ya-nan, WANG Yue-si, WEN Tian-xue, et al.

Seasonal Variation of Water-Soluble lons in PM, 5 at Changhai Mountain
Variation of Atmospheric Particle Number Concentrations in Qingdao and Its Impact on Visibility +eeeeseeeresseresesennenssnenensninen: KE Xin-shu, SHENG Li-fang, KONG Jun, et al.
ZHANG Xiao-ling, LU Yi, ZHU Ming-i, et al.
LU Yi, ZHANG Xiao-ling, GUO Zhi-shun, et al.

Concentrations of PCDD/Fs in the Atmosphere of Chongging City and Its Seasonal Variation

(

(

(

(
Atmospheric Emission of PCDD/Fs from Secondary Aluminum Metallurgy Industry in the Southwest Area,China ««+eseeeeereeseeees (
Atmospheric Emission of PCDD/Fs from Modern Dry Processing Cement Kilns with Preheating in the Southwest Area, China ««+«++seeseeereees ZHANG Xiao-ling, LU Yi, JIAN Chuan, et al. (
Pollution Status and Characteristics of PBDEs in Indoor Air of Hangzhou JIANG Xin-wei, SUN Xin, PEI Xiao-qiang, et al. (

FU Hai-huan, TIAN Na, SHANG Hui-bin, e al. (

++ TONG Xiao-ning, ZHOU Hou-yun, YOU Chen-feng, et al. ( 53
(

(

(

(

(

(

(

Size Distribution of Particle and Polycyclic Aromatic Hydrocarbons in Particle Emissions from Simulated Emission Sources

Atmospheric Deposition Fluxes and Seasonal Variations of Elements in Northeast of Sichuan, Central China -+

Trend in Acid Deposition at Tieshanping, Chonging During 2001-2010 -+ +* YU De-xiang, MA Xiao-xiao, TAN Bing-quan, et al.
Wet Deposition of Atmospheric Nitrogen of the Jinshui Watershed in the Upper Hanjiang River ««+eseeeresserseesenensinineisiiinnenn: WANG Jin-jie, ZHANG Ke-rong, WU Chuan, et al.
Chemical Compositions of n-Alkanoic Acids in Wheat Straw and Its Smoke - LIU Gang, LI Jiu-hai, WU Dan, et al.
Magnetic Properties of Indoor Dustfall at Different Heights in Lanzhou +«+:+eseeseeeeeee ** WU Duo, WEI Hai-tao, ZHAO Rui-rui, et al.
MA Ming, WANG Ding-yong, SHEN Yuan-yuan, et al.
KE Yue-jin, HU Xue-yu, YI Qing, et al.
WU Xiao-dan,SONG Jin-ming, WU Bin, et al.
Temporal-spatial Distribution and Pollution Assessment of Heavy Metals in the Upper Reaches of Hunhe River (Qingyuan Section) , Northeast China = «+reesessererseneresnsennensinnncninnnnens

Mercury Fluxes from Conifer-Broadleaf Forested Field in Central Subtropical Forest Zone

Impacts of Rice Straw Biochar on Organic Carbon and CO, Release in Arable Soil

Geochemical Distribution of Dissolved Bismuth in the Yellow Sea and East China Sea 100

..................................................................................................................................................................... MA Ying-qun, SHI Yao, QIN Yan-wen, et al. ( 108 )
Determination of Estrogenic Compounds in Water of Jiulong River Using Polar Organic Chemical Integrative Sampler ««+v+xeeeeeeeeesees ZHANG Li-peng, WANG Xin-hong, LI Yong-yu, et al. ( 117))
Variation Characteristics and Environmental Significant of Trace Elements Under Rainfall Condition in Karst Groundwater «+++++++- CHEN Xue-bin, YANG Ping-heng, LAN Jia-cheng, et al. ( 123 )
Major Ion Chemistry of Surface Water in the Xilin River Basin and the Possible Controls - TANG Xi-wen, WU Jin-kui, XUE Li-yang, et al. ( 131 )
Forms and Spatial Distribution Characteristics of Nitrogen in Ziya River Basin ++ ZHAO Yu, SHAN Bao-qing, ZHANG Wen-qiang, et al. ( 143 )
Impact of Rice Agriculture on Nitrogen and Phosphorus Exports in Streams in Hilly Red Soil Earth Region of Central Subtropics «+++s+++++++ SONG Li-fang, WANG Yi, WU Jin-shui, et al. ( 150 )
Study on Distribution of Phosphorus in Surface Sediments of the Yellow Sea and the East China Sea «+-veeseeseesresesssemensisiinensienen SONG Guo-dong, LIU Su-mei, ZHANG Guo-ling ( 157 )

Characterization and Optimization of the NaOH-EDTA Extracts for Solution >'P-NMR Analysis of Organic Phosphorus in River Sediments +++:+sesessessessemerseiseineiniiniiniiiniines
ZHANG Wen-giang, SHAN Bao-qing, ZHANG Hong, et al. ( 163 )

Regeneration and Transformation of BAPP in Suspended Solids Under Short-term Sediment Disturbance
Sediment Risk Assessment and Heavy Metal Source Analysis in Typical Country Water Level Fluctuated Zone (WLFZ) of the Three Gorges **++* AO Liang, LEI Bo, WANG Ye-chun, et al. ( 179 )
Pollution Distribution and Potential Ecological Risk Assessment of Heavy Metals in Sediments from the Different Eastern Dredging Regions of Lake Tailu #«+«+eeseereeseeeseerieneneninicnenennes

-+ MAO Zhi-gang, GU Xiao-hong, LU Xiao-ming, et al. ( 186
Study on the Stages of Major Sediments in Dianchi Lake WANG Xin-yu, ZHOU Feng, YI Xuan, et al. ( 194
Ol Spill Identification Using Partial Surface Fitting Method Based on Concentration-Synchronous-Matrix-Fluorescence Spectra «++++++: WANG Chun-yan, SHI Xiao-feng, LI Wen-dong, et al. ( 202
Treatment of Sludge Liquor Produced in Deep Dehydration by Photoelectro-Fenton Process WANG Xian-li, WANG Shi-feng, WU Jun-feng, et al. ( 208
Characteristics of Nitrification and Denitrification for Simultaneous Nitrogen and Phosphorus Removal by Granular Sludge — «+:++eeoveeeseeseeseens LIU Xiao-ying, LIN Hui, MA Zhao-rui, et al. ( 214
Study on Long-Term Stability of Biological Nitrogen Removal via Nitrite from Real Landfill Leachate (
Compositions and Residual Properties of Petroleum Hydrocarbon in Contaminated Soil of the Oilfields HU Di, LI Chuan, DONG Qian-gian, et al. ( 227
Dynamics of the Mineralization and Transformation of Rice Photosynthesized Carbon in Paddy Soils - a Batch Incubation Experiment «++++++++ TAN Li-min, PENG Pei-qin, LI Ke-lin, et al. ( 233
Effects of Land Use and Abandonment on Soil Labile Organic Carbon in the Karst Region of Southwest China LIAO Hong-kai, LI Juan,LONG Jian, et al. ( 240
Aluminum Dissolution and Changes of pH in Soil Solution During Sorption of Copper by Aggregates of Paddy Soil -+ XU Hai-ho, ZHAO Dao-yuan, QIN Chao, et al. ( 248
Effect of Cr( V1) Anions on the Cu( I ) Adsorption Behavior of Two Kinds of Clay Minerals in Single and Binary Solution «++«++++essssese: LIU Juan-juan, LIANG Dong-li, WU Xiao-long, et al. ( 254
Effect of Flooding Time Length on Mycorrhizal Colonization of Three AM Fungi in Two Wetland Plants  «++xereeeveesereneessisncneneenes MA Lei-meng, WANG Peng-teng, WANG Shu-guang ( 263

Preliminary Study on the Relationship Between the Water Quality and the Aquatic Biological Health Status of Taihu Lake «++++++- ZHOU Xiao-bai, ZHANG Ning-hong, ZHANG Yong, et al. ( 271
*+ JIANG Dong-sheng, SHI Xiao-rong, CUI Yi-bin, et al. ( 279

)
)
)
)
)
)
)
)
)
)
)
)
)
Acute Toxicity of Three Typical Pollutants to Aquatic Organisms and Their Water Quality Criteria - )
Evaluation of the Acute Toxicity of Pharmaceutical Wastewater to Luminescent Bacteria ««+:++s+-seseesese- -+ DU Li-na, YANG Fan, MU Yu-feng, et al. ( 286 )
*+ HU Xiao-na, ZHANG Shu-xian, CHEN Cai-dong, et al. (292 )
)

)

)

)

)

)

)

)

)

)

)

)

)

)

Influence of the Coexistence of Zn** on the Enantioselective Toxicity of Metolachlor to Scenedesmus obliguus
Simplification of Biotic Ligand Model and Evaluation of Predicted Results
Priority Pollutants Ranking and Screening of Coke Industry based on USEtox Model -+

WANG Wan-bin, CHEN Sha, WU Min, et ol ( 299

+++ HAO Tian, DU Peng-fei, DU Bin, et al. ( 304
YOU Di-jie, CHEN Xiao-guo, XIANG Hui-yi, et al. ( 313
YANG De-yu, ZHANG Ying, SHI Rong-jiu, et al. ( 319

Isolation, Identification and Characterization of a Microcystin-degrading Bacterium Paucibacter sp. Strain CH

Inhibition of the Activity of Sulfate-reducing Bacteria in Produced Water from Oil Reservoir by Nitrate

Bioconversion of Cellulose to Methane by a Consortium Consisting of Four Microbial Strains <+« *+ WU Jun-mei, MA An-zhou, CUI Meng-meng, et al. ( 327
Factors Influencing the Variability in Soil Heterotrophic Respiration from Terrestrial Ecosystem in China XIE Wei, CHEN Shu-tao, HU Zheng-hua ( 334
Study on the Distinguishing of Root Respiration from Soil Microbial Respiration in a Leymus chinensis Steppe in Inner Mongolia, China — «+«+sessesrereeessesnene SHI Jing-jing, GENG Yuan-ho ( 341
Nitrous Oxide Flux at the Water-Air Interface of the Rivers in Nanjing During Summer = ««+eseeeeeeseersssennnsni, HAN Yang,ZHENG You-fei, WU Rong-jun, et al. ( 348
Effects of Antiseptic on the Analysis of Greenhouse Gases Concentrations in Lake Water «+-v+eseresersessesensnsineniensinnenenenne XIAO Qi-tao, HU Zheng-hua, James Deng, et al. ( 356
Electricity Generation of Surplus Sludge Microbial Fuel Cell Enhanced by Biosurfactant PENG Hai-li, ZHANG Zhi-ping, LI Xiao-ming, et al. ( 365
Fe-ZSM-5 Catalysts with Different Silica-Alumina Ratios for N,0 Catalytic Decomposition LU Ren-jie, ZHANG Xin-yan, HAO Zheng-ping ( 371
Inhibition of Chlorobenzene Formation via Various Routes During Waste Incineration by Ammonium Sulfate and Urea ««eeeereseeesessisnnesinee YAN Mi, QI Zhi-fu, LI Xiao-dong, et al. ( 380

WANG Hao, CHEN Cao-cao, PAN Tao, et al. ( 385
LI Xi, LIU Yu-rong, ZHENG Yuan-ming, et al. ( 394

County Scale Characteristics of CO, Emission’s Spatial-Temporal Evolution in the Beijing-Tianjin-Hebei Metropolitan Region

Characterization and Soil Environmental Safety Assessment of Super Absorbent Polymers in Agricultural Application



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN
wOE. (FHEREEHT)

JIEIL TR THLE
doAE  AEHE BT
BRFHAZ &5 %2 M

N OO G

w#H A7

(HUANJING KEXUE)

T2
s

TR

H W
i A
T
o AR

M siEZE
Jlssan R
K W OE

ENVIRONMENTAL SCIENCE

CHF 1976 4 8 1 81T (Monthly Started in 1976)
201441 A 150 353% 4518 Vol.35 No.1 Jan.15, 2014
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
e % Bk A School of Environment, Tsinghua University
. —;rﬁ (TR BT %) 40 B2 Editor-in -Chief OUYANG Zi-yuan
JLEeT 2871 (4 ( (’fim&lZXX{*‘E% Edited by The Editorial Board of Environmental Science ( HUANJING
TN 5} H
. KEXUE
18 5, R4 : 100085 ) ) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
B .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 i 16 Donghuangchenggen North Street,
tﬂgﬁéﬁﬁ% 100717 Beijirlg 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
EsrB&EIT hEERERR S SA R 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
CN  11-1895/X

90. 00 7T
B FEIT

ER ALK S 2-821
ESEITR S M 205



	fm.pdf
	20140117.pdf
	1.pdf
	20140117.pdf
	3.pdf
	英文ml.pdf
	fd.pdf





