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Distribution of Biogenic Organic Dimethylated Sulfur Compounds and Its

Influencing Factors in the East China Sea in Summer

LI Jiang-ping, ZHANG Hong-hai, YANG Gui-peng *

(College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: Dimethylsulfide ( DMS ), dimethylsulfoniopropionate ( DMSP) and dimethylsulfoxide ( DMSO ) are the most important

biogenic organic dimethylated sulfur compounds in the ocean. The spatial distributions of these three sulfur compounds and their
influencing factors were investigated in the East China Sea in June 2013. The mean concentrations of DMS, DMSPd, DMSPp, DMSOd
and DMSOp in the surface seawater were 4. 70, 7. 00, 27. 83, 13. 66 and 10. 78 nmol-L™", respectively. The horizontal distributions
of DMS, DMSP and DMSO exhibited the similar patterns to that of chlorophyll a( Chl-a) , with high values in coastal regions and low
values in the open sea. DMS, DMSPd and DMSOp concentrations were significantly correlated with the levels of Chl-a, indicating that
phytoplankton biomass might play an important role in controlling the concentrations of these sulfur compounds in the East China Sea.
Moreover, positive relationships were observed between DMS and DMSPd and between DMSOd and DMS in the study area, which
implied that the microbial degradation of DMSPd was the main source of DMS and DMSOd came mostly from the oxidation of DMS. The
sea-to-air flux of DMS from the East China Sea in summer ranged from 0.62 to 33.98 pmol-(m’+d) ™', with an average of 9. 71
pmol« (m?-d) 7.
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Fig. 1 Location of sampling stations in the

East China Sea in June 2013
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Fig. 2 Horizontal distribution of Chl-a, DMS, DMSPd, DMSPp, DMSOd, DMSOp, DMSPp/Chl-a
and DMSOp/Chl-a in the surface seawater of the East China Sea
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ZH AN TR] TS [R) R P 288 9 77 W7 AEL ) X5F Chl-a B9 BT Rk A
A, 3 HAE ™= DMS ., DMSP F1 DMSO ) fig J1 A7 7E
fRKk%%. DMS, DMSPd 1 DMSOp 5 Chl-a =2 ] Y

A S 3 BH T Vit A A A A e A 4 o) B 2 v ) AR v T
sk DMS . DMSP F1 DMSO ¥ & 4345 7 1 K35 % &
ZEH.

®1 KiEREEKH DMS, DMSPd, DMSPp, DMSOd, DMSOp FChl-aiEl {itH%X % R"
Table 1  Relationships between DMS, DMSPd, DMSPp, DMSOd, DMSOp and Chl-a in the surface water of the East China Sea

DMS DMSPd DMSPp DMSOd DMSOp Chl-a
DMS 1
DMSPd 0.302 " 1
DMSPp 0. 149 —-0.030
DMSOd 0.437" 0.016 -0.047 1
DMSOp 0.313 0.580 ™ 0.219 0.273 1
Chl-a 0.602 ™ 0.569 ** 0.527" 0. 185 0. 664 ™ 1

1) * A P<0.05,* %~ P<0.01
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Chl-altf8 4 95.51 mmol-g ", & T 2009 4E 4 2=
ﬁ%%(?ﬁ. 79 rnmol-gf1 ) [27] ; DMSOp/Ch]—alZ[ﬁ{Eﬂf]
54.56 mmol-g ™", BT 2010 4Rk Z= A 45 (23. 3
mmol - g ™) ) 33 KM B AR v e DR A
DMS ., DMSP #1 DMSO HfE 1 TRk, &2, X B
50 XN TR R VR S5 R I T AR A
O, — 77 T e A i T v P L NS, 55— T
T 2L S Pl A A =F A LU Bk . &R 1T H .
A1, DMSPp/Chl-a 5 DMSOp/Chl-a M i ¥ & Bl it
R, AT K oAt S (sl 2) . X AT R
PRI Ay v 0 e 1) I B 2 30 3 RN R B 1 T v, 3 TG
ER IR AR A B T LU O I R R B KRR
S8 b 91 A W7 7 &5, BT 3t 30 DMSPp/Chl-a Fi
DMSOp/ Chl-a FL B A K4 1.

2.4 DMS IS 323 5
R T VR DMS 7E 4 BRERAE 2R o i i

IR, T EAE XA AR VE FE N E AEF DMS
(- . H T —BOR FH Liss %5007 HES7 A
iy = N RN W
F =k(c, —c/H) = ke

[P FONIG-SGEE; b ONIE-SAEEE R o ¢, i
S DMS FEARAR T AR AP R H o R
. T ¢ BREEE KT Cg/H,JJiEﬂ@fﬂg‘ c/H &5
AR

M- SABHHE R kA 2R Bk AR
SR H T E bR F 5 48 0 N2000 A X35 k
EH AR .

k= (0.222u3, + 0.333u,,) (Sc¢/Sc,) ™
R MR 10 m 75 B A XU ; Se, A CO,
£ 20°C B Y Schmidt %, — 55 T 600 ; 11 ifg 7K H
DMS ) Se HR4E Saltzman %5 857 1 5K IR EA
Ky AR 3
Sc(t) = 2674.0 — 147. 12t + 3.7264* — 0. 0387

A 3R TR 1) B Z AR 5 DMS 16
SN 0.62 ~33.98 wmol- (m?>-d) ~", FYI{E K
9.71 wmol+(m*-d) ~". DMS < i & fix KA B
7E DH3-3 37, AR XGH (9. 3 m-s ") Fix Kk, DMS ¥
JE(6.63 nmol-L™") o A XF 5% 5 e /IMELH B AE
DH7-8 {7, % AL J# (1.9 m-s™") Fll DMS ¥ J&
(1.90 nmol - L") #RAHXT AL AR, g /K v DMS ¥ & 5
K [A] B0 DMS -8

AT 5 AR AR RO R AT A, R LM86
KEPFOTHE T 5 BRI DMS -0 5, 45
9 6.79 pmol+ (m*-d) ', iX 5 Yang &7 X EH B
MEOF OB OWE R U A 45 RO E (745
pmol - (m?+d) ") (HBH I & FA TP A 45 [ 3. 19
pwmol - (m*+d) '], RAELFERH (7.0 m-s™ ") &HT
BN (5.3 ms™"), HAFHKH DMS ¥ i



54 T S R 36 %
(1.79 nmol-L"~ ) B A% T 5 2= DMS ¥k (4.70 from sea water[ J]. Nature, 1990, 345(6277) : 702-705.
anl'L_ ) ,Mﬁﬁgﬁgé DMS 7 ‘/ELLE&{E\E JJ:I./; [6] Kieber D J, Jiao J F, Kiene R P, et al. Impact of
- S, N dimethylsulfide photochemistry on methyl sulfur cycling in the
Hh, 152000 4E Yang %) XA ] 25 15 40 [7) 1580 60 4 o .
5 | . . equatorial Pacific Ocean[ J]. Journal of Geophysical Research,
HR[3.4 pmol- (m®-d) ~' JAHEL, DMS -l i 1996, 101(C2) ; 3715-3722.
ﬁg%$ﬁj§}_§‘ E]/‘Jj:j][] Fh ?W'{}b\ﬂaﬁﬁﬂ I‘Eﬂyi’ﬂmﬁﬁﬁ [ 7] Del Valle D A, Kieber D J, Kiene R P. Depth-dependent fate of
T:E 5.3 mes " EE‘ , *H%Kﬁ , Ij_:“ﬂ:jﬁ% E@%% H‘SE biologically-consumed dimethylsulfide in the Sargasso Sea[ J].
%ﬁﬂiﬁxﬁﬁ/ﬁﬁ I‘Eﬂ/ﬁﬂ( qjﬁ'—%— E/‘J DMS {iﬁﬁﬁﬁﬁ( Marine Chemistry, 2007, 103(1-2) : 197-208.
8 § S e [8] Hatton A D, Darroch L, Malin G. The role of
g7k DMS & B2 A9 3% 0 AT LA B P 5 B0 DMS - , L . .
—_— Pk i o dimethylsulphoxide in the marine biogeochemical cycle of
= {1 v ) = Z
@EE/J E'j:”] ,}AﬁﬁXTéfﬁ %: Rﬂ] —\‘15&?[:/_:‘5}?/ m ’ ﬁﬁl}ﬂi dimethylsulphide [ J ]. Oceanography Marine Biology Annual
B X T R AR 7 0 K AT LA Bk R Review, 2004, 42; 29-56.
DMS {ﬁr R B 17T fe &4k DMS HEjil it B 22 [9] Yang G P, Zhang H H, Su L P, et al. Biogenic emission of
;’ézﬁ dimethylsulfide (DMS) from the North Yellow Sea, China and its
contribution to sulfate in aerosol during summer[ J]. Atmospheric
3 #ig Environment, 2009, 43(13) : 2169-2203.
[10] Yang G P, Watanabe S, Tsunogai S. Distribution and cycling of
(1)E§$E§lggi§)§ﬂ(qﬂ 3 ﬁé‘i‘/ﬁﬁmm dimethylsulfide in surface microlayer and subsurface seawater
AW ) e FE R /NI 4K ¥R S DMSPp > DMSOd > [J]. Marine Chemistry, 2001, 76(3) ; 137-153.
DMSOp > DMSPd > DMS ,H |:F| DMSOd jg@ﬂ(l:’:] [11] Yang G P, Levasseur M, Michaud S, et al. Biogeochemistry of
E]/J {ﬁﬁ’iuﬁiﬁﬁm%%% dimethylsulfide( DMS) and dimethylsulfoniopropionate ( DMSP )
in the surface microlayer and subsurface water of the western
(2) ZR G5 DMS . DMSP F1 DMSO 2 2 8 o o
North Atlantic during spring[ J]. Marine Chemistry, 2005, 96
N N ey i
55 Chl-a MBI K- 231 a3, BRIV BE by 30T e 81 e 7 (3-4): 315-329.
ﬁiﬁﬁ%ﬁ& Jﬂﬂ&l\, DMS., DMSPd Hi DMSOp WwES [12] Yang G P, Tsunogai S. Biogeochemistry of dimethylsulfide
Chl_aiﬁzﬁi“%ﬂﬁﬁﬁ% E]’»] *H 9‘%‘[‘% , %% EU% ‘]? %*ﬁ%é’z% (DMS) and dimethylsulfoniopropionate ( DMSP) in the surface
) 1c P D fic 2
T B X N A ML AL PR A A i T microlayer of the western North Pacific[ J]. Deep Sea Research
5 N N Part I ; Oceanographic Research Papers, 2005, 52 (4): 553-
(3) HF A< MGRZH K H DMS Fl DMSP [ £7 “or
JE—. M N 3 N )
Z':E XE)FE?Q ré ’ DMSOd 5 DMS IET‘I/T?Y:E XE)FH?Q?Q [13] Yang G P, Tsunogai S, Watanabe S. Biogenic sulfur distribution
/% ,%Eﬁ DMSPd F%%I%@ZKEP DMS E/‘J Eg%ﬁ,ﬁﬁ and cycling in the surface microlayer and subsurface water of
DMSOd FE R IET DMS HCEAL i YE AL, Funka Bay and its adjacent area [ J]. Continental Shelf
(4) Ei&ijﬁ%@}f\{ﬁﬂ(ﬁp DMS é\iﬁ% Mﬁﬁ Research, 2005, 25(4) ; 557-570.
b
" [14] Hu M, Tang X Y, LiJ L, et al. Distributions of dimethylsulfide
TURR AR 1Y DMS -0l &, 9F— 20 50 B il 2 16 i ’
]: é};kj( E ig;’é in the Bohai Sea and Yellow Sea of China [ J]. Journal of
X R AHRS Ex-2d)
= LDMS 9 i Environmental Sciences, 2003, 15(6) ; 762-767.
S [15] Jiao N Z, Liu C Z, Hong H S, et al. Dynamics of
[ 1] Charlson R J, Lovelock J E, Andreae M O, et al. Oceanic dimethylsulfide and dimethylsulfoniopropionate produced by
phytoplankton, atmospheric sulphur, cloud albedo and climate phytoplankton in the Chinese Seas: Distribution patterns and
[J]. Nature, 1987, 326(6114) : 655-661. affecting factors[ J]. Acta Botanica Sinica, 2003, 45(7) ; 774-
[2] BatesT S, Cline J] D, Gammon R H, et al. Regional and 786.
seasonal variations in the flux of oceanic dimethylsulfide to the [16] Ma Q J, Hu M, Zhu T, et al. Seawater, atmospheric
atmosphere[ J ]. Journal of Geophysical Research, 1987, 92 dimethylsulfide and aerosol ions in the Pearl River Estuary and
(C3):2930-2938. the adjacent northern South China Sea [ J]. Journal of Sea
[ 3] Stefels J, van Boekel W H M. Production of DMS from dissolved Research, 2005, 53(3) . 131-145.
DMSP in anexic cultures of the marine phytoplankton species [17] HA3C. WKFRE MK FEJZ B DMS F1 DMSP f) 4 9 Hb Bk
Phaeocystis sp. [J]. Marine Ecological Progress Series, 1993, 2EFE (D). 8 P EEEE K, 2006.
97: 11-18. (18] skt mhE AN, #iE T DMS FI DMSP 194 ¥ ek 1k = HF
[4] Kiene R P. Dynamics  of  dimethyl sulfide  and R[D]. HFh. PEIEFEKS, 2009.
dimethylsulfoniopropionate in oceanic water samples[ J]. Marine [19] JiRkE. MK DMS Fl DMSP § 4= ¥ A 7= 5 3 2% A WF 5%
Chemistry, 1992, 37(1-2): 29-52. [D]. H5. PENEHERY, 2010.
[ 5] Kiene R P, Bates T S. Biological removal of dimethyl sulphide [20]  Eff, skutig, Bkl B 20t 3R 2K h — IR



1

VLA B v [ A0 A DA AL AL #) 23l SRR i R R T 55

[21]

[22]

[24]

[25]

[26]

[27]

[28]

(DMSO) MR EEA A [ J]. FREERI:, 2013, 34(1) : 45-50.
Yang J, Yang G P. Distribution of dissolved and particulate
dimethylsulfoxide in the East China Sea in winter[ J]. Marine
Chemistry, 2011, 127(1-4) . 199-209.

Kiene R P, Slezak D. Low dissolved DMSP concentrations in
seawater revealed by small volume gravity filtration and dialysis
sampling[ J]. Limnology and Oceanography : Methods, 2006, 4 :
80-95.

Parsons T R, Maita Y, Lalli C M. A manual for chemical and
biological methods for seawater analysis[ M]. Oxford: Pergamon
Press, 1984. 23-58.

Zhang H H, Yang G P, Zhu T. Distribution and cycling of
dimethylsulfide( DMS) and dimethylsulfoniopropionate ( DMSP )
in the sea-surface microlayer of the Yellow Sea, China, in spring
[J]. Continental Shelf Research, 2008, 28(17) ; 2417-2427.
Simé R, Malin G, Liss P S. Refinement of the borohydride
reduction method for trace analysis of dissolved and particulate
dimethyl sulfoxide in marine water samples [ J ]. Analytical
Chemistry, 1998, 70(22) . 4864-4867.

B WL BRI R YT [T]. KR,
1986, 10(1): 51-69.

Yang G P, Zhang H H, Zhou L. M, et al. Temporal and spatial
dimethylsulfide ( DMS ) and
dimethylsulfoniopropionate ( DMSP ) in the East China Sea and
the Yellow Sea[ J]. Continental Shelf Research, 2011, 31(13) .
1325-1335.

Simé R, Vila-Costa M. Ubiquity of algal dimethylsulfoxide in the

variations of

surface ocean ; Geographic and temporal distribution patterns[ J].
Marine Chemistry, 2006, 100(1-2) : 136-146.

Hatton A D, Wilson S T. Particulate dimethylsulphoxide and
cultures and

dimethylsulphoniopropionate in  phytoplankton

Scottish coastal waters[ J]. Aquatic Sciences, 2007, 69 (3) .
330-340.

Del Valle D A, Kieber D J, Bisgrove J, et al. Light-stimulated
production of dissolved DMSO by a particle-associated process in
the Ross Sea, Antarctica[]J].
2007, 52(6) : 2456-2466.

Limnology and Oceanography,

[31]

[32]

[37]

[38]

[41]

Dacey ] W H, Howse F A, Michaels A F, et al. Temporal
variability of dimethylsulfide and dimethylsulfoniopropionate in
the Sargasso Sea[ J]. Deep Sea Research Part I: Oceanographic
Research Papers, 1998, 45(12) . 2085-2104.

Uher G, Schebeske G, Barlow R G, et al. Distribution and air-
sea gas exchange of dimethyl sulfide at the European western
continental margin [ J]. Marine Chemistry, 2000, 69 (3-4) .
277-300.

Sim6 R, Grimalt J] O, Albaiglés J. Dissolved dimethylsulphide,
dimethylsulphoniopropionate and dimethylsulphoxide in western
Mediterranean waters[ J]. Deep Sea Research Part I ; Topical
Studies in Oceanography, 1997, 44(3-4) : 929-950.

AR, Hf, MR, . 2009 4FHERIGTIEEYTEE
[J]. MEERIAIER 2011, 29(4) : 474-486.

e, SRUEE, AR, BRI W R AY 43 A S
RIREBIFE[)]. A, 2014, 36(4) : 110-117.

Liss P S, Merlivat L. Air-sea gas exchange rates: introduction
and synthesis| A]. In; Buat-Ménard P(Ed. ). The Role of Air-
sea Exchange in Geochemical Cycling[ C]. Reidel, Dordrecht:
Academic Press, 1986. 113-127.

Wanninkhof R. Relationship between wind speed and gas
exchange over the ocean[ J]. Journal of Geophysical Research:
Oceans(1978-2012) , 1992, 97(C5) : 7373-7382.

Erickson Il D J. A stability dependent theory for air-sea gas
exchange[ J]. Journal of Geophysical Research: Oceans (1978-
2012), 1993, 98(CS5) . 8471-8488.

Nightingale P D, Malin G, Law C S, et al. In situ evaluation of
air-sea gas exchange parameterizations using novel conservative
and volatile tracers[ J]. Global Biogeochemical Cycles, 2000,
14(1) . 373-387.

Saltzman E S, King D B, Holmen K, et al. Experimental
determination of the diffusion coefficient of dimethylsulfide in
water[ J]. Journal of Geophysical Research, 1993, 98 (C9) .
16481-16486.

Yang G P, Zhang ] W, Li L, et al. Dimethylsulfide in the
surface water of the East China Sea [ J]. Continental Shelf
Research, 2000, 20(1) : 69-82.



HUANJING KEXUE Vol.36  No. 1

Environmental Science ( monthly) Jan. 15, 2015

CONTENTS

0zone Source Apportionment at Urban Area during a Typical Photochemical Pollution Episode in the Summer of 2013 in the Yanglze River Delta -+ LI Hao, LI Li, HUANG Cheng, etal. ( 1 )
Pollution Characteristics and Ozone Formation Potential of Ambient VOCs in Winter and Spring in Xiamen — «+eseseereessesesesenenssienicnenns XU Hui, ZHANG Han, XING Zhen-yu, et al. ( 11 )
Temporal and Spatial Characteristics of Atmospheric NO, over Hainan Island and the Pollutant Sources in Recent 10 Years «+++:+e+eee FU Chuan-ho, CHEN You-long,DAN Li,et al. ( 18 )

+ HONG Lei, LIU Gang, YANG Meng, et al. ( 25 )

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LUAN Tian, FANG Shuang-xi, ZHOU Ling-xi, et al. ( 34 )
Partial Pressure of CO, and CO, Degassing Fluxes of Huayuankou and Xiaolangdi Station Affected by Xiaolangdi Reservoir «+eseeeereeeeses ZHANG Yong-ling, YANG Xiao-lin, ZHANG Dong ( 40 )
Distribution of Biogenic Organic Dimethylated Sulfur Compounds and Tis Influencing Factors in the East China Sea in Summer «+«+++++++ LI Jiang-ping, ZHANG Hong-hai, YANG Gui-peng ( 49 )
Remote Sensing Estimation of Total Suspended Matter Concentration in Xin'anjiang Reservoir Using Landsat 8 Data «+xeseeseereeesesereens ZHANG Yi-bo, ZHANG Yun-lin, ZHA Yong, et al. ( 56 )
Spatio-temporal Characteristics and Source Identification of Water Pollutants in Wenruitang River Watershed +-«+sesserreeeesenenensenennens MA Xiao-xue, WANG La-chun, LIAQ Ling-ling ( 64 )
Effect of Hydrochemistry Characteristics Under Impact of Human Activity; A Case Study in the upper Reaches of the Xijiang River Basin «+++++ YU Shi, SUN Ping-an, DU Wen-yue, et al. ( 72 )
Annual Variation of Different Phosphorus Forms and Response of Algae Growth in Meiliang Bay of Taihu Lake — +etoveeeeeseerensenicnnnennee WANG Ming, WU Xiao-fei, LI Da-peng, et al. ( 80 )
Distribution of Transferable Nitrogen in Poyang Lake Sediments and Iis Response to the Variation of River-Lake Relationship ++++++ SHEN Hong-yan,ZHANG Mian-mian, NI Zhao-kui, et al. ( 87 )
Effect of Environmental Factors on Macroinvertebrate Community Structure in the Huntai River Basin in the Huntai River Basin ««-«eeseereereenesencneen LI Yan-li, LI Yan-fen, XU Zong-xue ( 94 )
Effects of Outbreak and Extinction of Algal Blooms on the Microbial Community Structure in Sediments of Chaohu Lake = +++x+eseseeereseerereeees DIAO Xiao-jun, LI Yi-wei, WANG Shu-guang ( 107 )
Impacts of Algal Blooms Accumulation on Physiological Ecology of Water Hyacinth +-«-xesseeereesesrerssnseeneneneninininisinenennnen WU Ting-ting, LIU Guo-feng, HAN Shi-qun, et al. ( 114 )
Speciation and Spatial-temporal Variation of Mercury in the Xiaolangdi Reservoir —«+veseeeesseevesssssmsnensiiiniiin CHENG Liu,MAO Yu-xiang, MA Bing-juan,e al. ( 121 )
Spatial Distribution of Mercury in Soils of a Typical Small Agricultural Watershed in the Three Gorges Reservoir Region ««+s«+sessessessesessenees WANG Ya, ZHAO Zheng, MU Zhi-jian, et al. ( 130 )
Temporal and Spatial Variation of Mercury in Water of Agro-forestry and Livestock Compound Watershed in the Three Gorges Reservoir Area — +oveeseeesessssssissisnensininenninnenns

Ultraviolet-Visible( UV-Vis) and Fluorescence Spectral Characteristics of Dissolved Organic Matter( DOM) in Soils of Water-Level Fluctuation Zones of the Three Gorges Reservoir Region
.............................................................................................................................................................................. GAO Jie, JIANG Tao, LI Lu-lu, et al. ( 151 )

Characterization of Chromophoric Dissolved Organic Matter(CDOM) in Zhoushan Fishery Using Excitation-Emission Matrix Spectroscopy( EEMs) and Parallel Factor Analysis(PARAFAC)
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ZHOU Qian-gian, SU Rong-guo, BAI Ying, et al. ( 163 )

Pollution Characteristics and Distribution of Polycyclic Aromatic Hydrocarbons and Organochlorine Pesticides in Groundwater at Xiaodian Sewage Irigation Area, Taiyuan City -weeseeoveeeeee

11 Jia-le, ZHANG Cai-xiang, WANG Yan-xin, et al. ( 172 )

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" CHENG Qi-ming, HUANG Qing, LIAO Zhen-ni, et al. ( 179 )
Comparative Analysis of Two Different Methods for Risk Assessment of Groundwater Pollution; A Case Study in Beijing Plain »«++«+++eeee: WANG Hong-na, HE Jiang-tao, MA Wen-jie, et al. ( 186 )
Transportation and Risk Assessment of Heavy Metal Pollution in Water-Soil from the Riparian Zone of Daye Lake, China -+ ZHANG Jia-quan, LI Xiu, ZHANG Quan-fa, et al. ( 194 )
Arsenic Removal by Coagulation Process and the Field Expanding Experiments for Yangzonghai Lake +++ CHEN Jing, ZHANG Shu, YANG Xiang-jun, et al. ( 202 )
Efficient Oxidative Degradation of Tetrabromobisphenol A by Silver Bismuth Oxide ~«+e«seereeseererrererenemienienenninenesineees CHEN Man-tang, SONG Zhou, WANG Nan, et al. ( 209 )
Removal of Tetracycline by a Kind of Nano-Sized Amorphous Carbon ++++xeseeeseesseressimmieneniinni s WU Yi-xiao, LI Ai-min, WANG Di-hua, et al. ( 215 )
Adsorption Behavior of Anionic Dyes onto Magnetic Chitosan Derivatives ZHANG Cong-lu,HU Xiao-min, ZHAO Yan,et al. ( 221 )
Forming Mechanism of Humic Acid-Kaolin Complexes and the Adsorption of Trichloroethylene ZHU Xiao-jing, HE Jiang-tao, SU Si-hui ( 227 )
Impact on the Microbial Community of Municipal Sewage in the ANAMMOX System During the Cooling Process «««+ssesessesrersessnesnennensenennes ZHAQ Zhi-rui, MIAO Zhi-jia, LI Duo, et al. ( 237 )
Application of FISH-NanoSIMS Technique in Environmental Microbial Ecology Study CHEN Chen, BAI Yao-hui, LIANG Jin-song, et al. ( 244 )
Influence of Microcystin-LR on Cell Viability and Surface Characteristics of Pseudomonas putida -+ DENG Ting-jin, YE Jin-shao, PENG Hui, et al. ( 252 )
Screening, Combination of Microbial Deodorizer and the Optimization of Its Deodorizing Conditions -+ ZENG Su, LI Nan-hua, SHENG Hong-chan, et al. ( 259 )
Distribution and Enrichment Characteristics of Organochlorine Pesticides in Water and Halobios from Qingbang Island in Zhoushan,China +««+«esseseererererenemenenennnncneniininenens

................................................................................................................................................. <+ ZHANG Ze-zhou, XING Xin-li, GU Yan-sheng, et al. ( 266 )
Levels of Polychlorinated Biphenyls in Tibetan and Yi Adolescents” Hair from Liangshan Prefecture, Sichuan Provinge «:«+:+ssesseseesereessennseneens ZHOU Ying, SUN Yi-ming, JIN Jun, et al. ( 274 )
Effects of Single and Co-Exposure of Cu and Chlorpyrifos on the Toxicity of Earthworm «+:eseeereeresemeneniimnnn XU Dong-mei, WANG Yan-hua, WANG Nan, et al. ( 280 )
Effect of Exogenous Selenium on Accumulation and Chemical Forms of Cadmium in Cucumber( Cucumis satiuus L. ) XIONG Shi-juan, LIU Jun, XU Wei-hong, et al. ( 286 )
Pollution Characteristics of Platinum Group Elements in Road Rust in Xiamen ++sesesresseresremenssnineniiinnn - HONG Zhen-yu, HONG You-wei, YIN Li-gian, et al. ( 295 )
Spatial Distribution of Se in Soils from Different Land Use Types and Its Influencing Factors Within the Yanghe Watershed, China -+ SHANG Jing-min, LUO Wei, WU Guang-hong, et al. ( 301 )
Immobilization Impact of Different Fixatives on Heavy Metals Contaminated Soil »«+«eseseessereesesemienensinineniiiininnienn WU Lie-shan, ZENG Dong-mei, MO Xiao-rong, et al. ( 309 )
Form Tendency and Bio-availability Dynamics of Cu and Zn in Different Farm Soils After Application of Organic Fertilizer of Livestock and Poultry Manures — «+«essereereererenenseenenennnnens

.................................................................................................................................................................. SHANG He-ping, LI Yang, ZHANG Tao, e al. ( 314 )
Analysis of Composition Characteristics of Municipal Solid Waste in South China ««++«+«+ssseseessersesmsessnennininensneene ZHANG Hai-long, LI Xiang-ping, QI Jian-ying, et al. ( 325 )
Sewage Sludge Conditioning by Bioleaching Combined with Fenton-like Oxidation =~ «++++esseseessereeesiemenensinininiininenen LIU Chang-geng, ZHANG Pan-yue, JIANG Jiao-jiao, et al. ( 333 )
Applicability of Bisphenol A Detection by a Planar Waveguide Fluorescent Biosensor —«wessssessessersesesenmsiensnsisincnennens XU Wei-qi, ZHANG Yong-ming, ZHOU Xiao-hong, et al. ( 338 )
A New “Turn-on” Fluorescent Probe for Visual Detection of Hydrogen Sulfide —+««+stseresserersssensmmenensinsimennssncn e LIU Chun-xia, MA Xing, WEI Guo-hua, e al. ( 343 )
Analysis of Sap Flow Characteristics of the Chinese Pine in Typical Loess Plateau Region of China = «++eseserreereenseenenenennnincnenns ZHANG Han-dan, WEI Wei, CHEN Li-ding, et ol. ( 349 )
Simultaneous Production of Hydrogen and Volatile Fatty Acid from Macrocystis pyrifera +«++esseeesesesesesssnssiensn ZHAO Xiao-xian, FAN Xiao-lei, GUO Rong-bo, et al. ( 357 )
Behaviors of Engineered Nanoparticles in Aquatic Environments and Tmpacts on Marine Phytoplankton LI Man-lu, JJANG Yue-lu ( 365 )




E 4.
B E5m:
w =

CINERI=E)
MR PH H AT
A MEB NI
(P RE mHET)
FENT FARER FYL4 T4z HOHNI
AokE XER: #EmE BET @
MRPH e BseiE 2 MK BB B
oM B osE W N W G BEK

(HUANJING KEXUE)
(AT 1976 4£ 8 AAIH])

2015461 H15H 364 H1M

SRR O B
sl R
BKFE

B

B2

ENVIRONMENTAL SCIENCE

( Monthly
Vol.36 No.1

Started in 1976)
Jan. 15, 2015

+ & T EPER Superintended by Chinese Academy of Sciences
+* B PEPERE A SR Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i 7 (LAsIdeia j{j]‘%‘) Academy of Sciences
AL BT I 45 A5 B B 2R B 5T Co-Sponsored by Beijing Municipal Research Institute of Environmental
WK %R B ¥ B Proccton
* B ORK I T School of Environment, Tsinghua University
P 8 (AR REE RS Editor-in -Chief OUYANG Zi-yuan
% A=
L5l 2871 £ () /&ﬁf[ﬂﬁiﬁf Edited by The Editorial Board of Environmental Science ( HUANJING
AN Bk H
KEXUE
18 5, R 2 14 : 100085 ) ) _
ML .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
. .010-62849343 ’ Tel :010-62941102 ,010-62849343 ; Fax:010-62849343
E—1;1‘a£l~hjkx@ reees. ac. on E-mail ; hjkx@ rcees. ac. cn
http : //www. hjkx. ac. cn hitp ://www. hjkx. ac. en
H BR 44 % " " a Published by Science Press
JbEt R I AR AL i i6 1= 16 Donghuangchenggen North Street,
SRR
MR B4R . 100717 Beijing 100717, China
ED B 33T dbatduakEpm))— Printed by Beijing Bei Lin Printing House
b2 1T 4 # & K i Distributed by Science Press
H13% :010-64017032 Tel :010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT W & 2ESHBEHE Domestic All Local Post Offices in China
EsEET PEERERRS EAF Foreign China International Book Trading Corporation ( Guoji
(k3T 399 f54) Shudian) , P. 0. Box 399, Beijing 100044 , China
= ISSN  0250-3301 N
VETS 2. 2821
HRERET]S CN_ 1L.1895/% EHNEHEKS:
E & E fir: 120.00 T ESEITRS: M 205

ERNSRFLET



	1.pdf
	封面.pdf
	环境科学目录.pdf




