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In-situ Measurement of Atmospheric Methyl Chloroform at the Shangdianzi

GAW Regional Background Station
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(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 2. Key Laboratory for
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Abstract: An in-situ GC-ECD monitoring system was established at the Shangdianzi GAW regional background station (SDZ) for a 2-

year atmospheric methyl chloroform ( CH;CCl;) measurement experiment. Robust extraction of baseline signal filter was applied to the
CH,CCl time series to separate the background and pollution data. The yearly averaged background mixing ratios of atmospheric
CH,CCl, were (9.03 £0.53) x10~"mol-mol ™" in 2009 and (7.73 +0.47) x 10" in 2010, and the percentages of the background
data in the whole data were 61. 1% in 2009 and 60. 4% in 2010, respectively. The yearly background CH,CCl; mixing ratios at SDZ
were consistent with the northern hemisphere background levels observed at Mace Head and Trinidad Head stations, but lower than the
results observed at sites in southern China and some Chinese cities from 2001 to 2005. During the study period, background mixing
ratios trends exhibited a decreasing rate of 1.39 x 10 "> a™'. The wind direction with the maximum CH,CCl, mixing ratio was from the
southwest sector and that with the minimum ratio was from the northeast sector. The differences between the maximum and the minimum
average mixing ratios in the 16 wind directions were 0.77 x 107" (2009) and 0.52 x 107 (2010). In the 16 different wind
directions, the averaged mixing ratio of CH,CCl, in 2010 was lower than that in 2009 by 1.03 x 10 ~"*-1. 68 x 10~ "*.

Key words ; Shangdianzi GAW regional station; methyl chloroform ( CH;CCl,) ; in-situ measurement; background level
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Fig. 1  Wind rose of observation period at Shangdianzi Station
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Fig. 2 Time series of the mixing ratios of CH;CCl;

2.2 b FEERA CH,CCLy e B [R] 1] Py A1 UL 2
R
FAT U 5 AGAGE M4 4 AR i ol L 45

A0 H A AR 2, 3 S )R — B B v RUBE | 0L
Ty K AR AR . bk S bl BR R 46 B Y %
JR>% Mace Head ¥} | €[ Trinidad Head 354 JFEHk
PEAT , ZE/NF 0.23 x 1072, b Au) 3l A4 S e s
R PO FACEBRACES B 19 [ B 2 17 Ragged Point 3
FF BRI BB EE Y. Cape Matatula ¥ ,2010 4E4F
YU Cape Matatula %555 0. 45 x 1077 (0. 6% ).
1 TR CH, CCLy, 20k A AR, HHR R 3=
FAEAL PR i HH KRS EMAKIL S o', 2BRIRE
e BB a], PR b P 3k CHL,CCL MR EE R T ra
B, B AE A ERAY AR IS R B2 22 (7 20 122 90 4R )

at Shangdianzi station from 2009 to 2010 — IR Yy 50 x 1077 (4]

F1 WNHAE E@FIHEAS CH;CClL, iRESTH

il SN SN

Table 1 Statistic of CH;CCl; concentrations at Shangdianzi station from 2009 to 2010
AEy AR BERIE x 1071 FEAS R B 1 x 10 ~ 12 ARIREAAA/ % LI KA
2009 9.03 £0.53 9.93£1.77 61.1 4616
2010 7.73 £0.47 8.54+£1.77 60. 4 4545

1) AR e B2 AR AR RS Ve B 4% 4 H L 45 SR A B i 2 (1)

F2 WMNHAE LETFiES AGAGE M4 4 A i CH;CCly AR ER L&D
Table 2 Comparison of CH; CCl; background mixing ratios at Shangdianzi station and AGAGE stations from 2009 to 2010

AU B x 10 12

w4 G/ (°) iEE/(°) i /m 2009 & 2010 7F B JLBE
Mace Head -9.9 53.33 25 9.26 7.79 SI10-2005
Trinidad Head -124.15 41.05 120 9.22 7.76 SI10-2005
IRUER 117.12 40. 65 293.9 9.03 7.73 SI10-2005
Ragged Point -59.43 13.17 45 8.75 7.34 SI10-2005
Cape Matatula -170.57 -14.24 42 8. 68 7.28 SI0-2005
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Table 3 Comparison of CH;CCl; results at Shangdianzi station with other studies in China

A 5./ X dok S Fsf 1] CH,;CCly ¥ x 1012 BG4 W BE PRI LI ANIES SCHik
INGER 2009 9.03 +0. 53 2821 AR S10-2005 LN
ARG R 2009 9.93 +1.77 1795 A SR BE S10-2005 LN
K 45 3T 2001-01 ~2001-02 49 £5 158 PR UC-Irvine [15]
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L] 2001-03 60 21 42 S-S UC-Irvine [6]
TN X 2004-11 52 +48 96 THH SCHRAR B [8]
IR R 2004-10 ~2004-11 70 +70 68 REokid: SCHk A B (8]
&t 2005-10 40 +16 114 S SCHR A T B [8]
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Fig. 3 Estimated trend for CH; CCl; background mixing ratios
at Shangdianzi station from 2009 to 2010

2.4 KRR CH,CCL, #éFE 052

WA SR 391 ] A i o 7 198 XL 3 45 XL
) A e VAR B (R B ARF-1 4, DLIET 4. 2009 4 CH, CCl,
IR BE AR AR AR ENE | NW | NNE | NE,
Bk NW Sk, 2908 FARICE X (0 ~90°) , P31k ¥ e
R XUE W, WSW ., SW S #47J& T 1 g bl X (180°
~270°). YR B SRR W XUE] (9. 89 x 10 7)) L
FARE ENE KU (9.12 x 1072) 55 0.77 x 107",
2010 4F 5 2009 4L, 7 34 vk BE B AR A X )
NNE, NE, NNW Fl N, M350 B 5 i KUl oy S |
WSW ., W, SWS, V¥ B f5 = 9 S XUIm) (8.33 x
107" LA A4 NNE JXU#] (7. 81 x 10 7") 1 0. 52 x
107", R F VU RE J5 ) ( RPL BT40) X 05 ) ) KA
CH, CCly MR BE7KF-1 , R WAL 5 I X Rz A2 db Tl IX
XF b Al 3l CHy CCLy V5 54— BTk, K7 AU
X CH, CCLy ¥ B % 5% i 5 AiF 7] A 39 i 38 9 | )

i CFCs . HCFCs, HFCs 2500 45 g — g5 He 181
AR FESAKINT 7 ,2010 4F4 4~ KU CH, CCl, ~F
Fpvie B 34 1L 2009 AR AR, FEARAY IR AL 1.03 x 107"
(ENE) ~1.68 x 10~ (W). FEARME B K 4 4
KUAAHRIR ] W, SW . SE . WSW, % SE 4b, Hifth 3 4
a5k A P R B X, R B AT 32 S U] 3X 3
AU AR IR BE (1. 41 x 1072 ~ 1,68 x 107" ) £
KT CH,CCl, ARJEWEEMZILR(1.39 x1077) 5%
WS b A 13l O UR X A CH, CCL, 6T [ 34
FIREPT AR 2 T B 3.

- - - = 20104

4 2009 ~2010 £ _EfFik CH;CCl,
RE-REHBRE( x10717)

Fig. 4 CH;CCl; concentrations segregated by horizontal

wind direction from 2009 to 2010
3 g
(1) FIJH GC-ECD TEL VLI R GE 3545 T 2009 ~
2010 4F 2 MR BARJE b )73 KA CH,CCL W i
ARG, 23 SORE SOOI B 8] 43 B4 80 min, W
MIREEEDLT 2% .



7 Wk AF bt b DXIROR AR Rl Y S 7 7R 2 AT 5

2453

(2) A3k CH,CCl,y ARV B FEE AR IS vk
B RS, bl AR B K S b R [
25 BEAR R sl LD A B AR — B0, W vy T g 2 R AR
JES e BE A

(3) LI ] CH,CClL, AR E FBEY
AGAGE HAA s 4523 , /& T 2007 ~ 2008 4511 4
Bk CH, CCl, ARJRHREE T &%

(4) 2% H U RS 7 ) (BPIE RO X 7 ) ) KA b
CH,CCl, ¥ Bk, 22 B 3 K AR b Tk XA HE
O A F 3 CHLCCL, V5 3 — & B 5T Rk, 2010
AR AR CH, CCl, 343 BEF L 2009 4FEFEAG, 7Y
B XA =S XU (W, SW, WSW) F iR &K,
HKF CH,CCl, AR AR LR,

B« R e AL AL X/ T i £ G i =
AT R ( SOGE/SOGE-A ) |, Ji H i 53 B 22 — )
it 356 A L I 12 5 WF 5% 55 5 % ( Empa ) Vollmer
M. K. 4 2l 9% [ A B 2K K2 ( Bristol
University ) Greally B. R. {i-E#EMEH AR S HF; 55 F B
v B W W V2% BF 9C BT ( Scripps  Institute  of
Oceanography, SIO ) Salameh P. K. o4 & A shfk
B b FRER 1 | Harth C. M. Ze - BIBC i Ak & 7
IR 2 AGAGE — bR < ny TARFR ST 4. Jagf
AGAGE W 2% K i, 51 B 07 9 [8] Bristol K 2 1 92 [
STO 424k 4 DA R CH, CCL, AS R e 44

B2k

[1] WanD, Xu J H, Zhang J B, et al. Historical and projected
emissions of major halocarbons in China [ J]. Atmospheric
Environment, 2009, 43(36) . 5822-5829.

[ 2] United Nations Environment Programme ( UNEP). Handbook for
the international treaties for the protection of the ozone layer (6th

ed) [ M]. Nairobi, Kenya; UNEP Ozone Secretariat, 2003.

65.
[ 3] NOAA/ESRL/HATS, CH,CCl; observation at Barrow [ EB/
OL]. htp://www. esrtl. noaa. gov/gmd/hats/insitu/cats/

conc/brwme. html, 2013-11-22.

[ 4] Advanced Global Atmospheric Gases Experiment. CH;CCly mole
fraction [ EB/OL ]. htip://agage. eas.
Data_figures/gemd_month/me_monS5. pdf, 2013-11-22.

[ 5] Reimann S, Alister ] M, Simmonds P G, et al. Low European

gatech. edu/images/

methyl chloroform emissions inferred from long-term atmospheric
measurements [ J]. Nature, 2004, 433 506-509.
[6] Chan CY, TangJ H, Li Y S, et al. Mixing ratios and sources of

halocarbons in urban, semi-urban and rural sites of the Pearl

(7]

[10]

[11]

[12]

[13]

[14]

[17]

River Delta, South China [ J].
2006, 40(38) : 7331-7345.
Chan L Y, Chu K W. Halocarbons in the atmosphere of the

Atmospheric Environment

industrial-related Pearl River Delta region of China [ J]. Journal
of Geophysical Research, 2007, 112(D4) . D04305.

Chang C C, Lai C H, Wang C H, et al. Varability of ozone
depleting substances as an indication of emissions in the Pearl
River Delta, China [J].
(29): 6973-6981.

Shao M, Huang D K, Gu D S, et al. Estimates of anthropogenic

Atmospheric Environment, 2008, 42

halocarbon emissions based on its measured ratios relative to CO
in the Pearl River Delta [ J]. Atmospheric Chemistry and Physics
Discussions, 2011, 11(1); 5011-5025.

W, JRIEM, BkT5, A SO EIE-H RS I IS AR L
W12 Pl AR E R[], FRE, 2010, 29(6) : 1158-
1162.

Prinn R G, Weiss R F, Fraser P J, et al. A history of chemically
and radiatively important gases in air deduced from ALE/GAGE/
AGAGE [ J]. Journal of Geophysical Research, 2000, 105
(D14) . 17751-17792.

Miller B R, Weiss R F, Salameh P K, et al. Medusa: a sample
preconcentration and GC/MS detector system for in situ
measurements of atmospheric trace halocarbons, hydrocarbons,
and sulfur compounds [ J]. Analytical Chemistry, 2008, 80
(5): 1536-1545.

Ruckstuhl A ¥, Henne S, Reimann S, et al. Robust extraction of
baseline signal of atmospheric trace species using local regression
[J]. Atmospheric Measurement Techniques, 2012, 5 (11);
2613-2624.

Montzka S A, Reimann S, Engel A, et al. Scientific assessment
of ozone depletion; 2010. Chapter 1; Ozone-depleting substances
(ODSs) and related chemicals [ M ].
World Meteorological Organization, 2011. 19-20.

Geneva, Switzerland ;

Barletta B, Meinardi S, Simpson I J, et al. Ambient halocarbon
mixing in 45 Chinese cities [ ] ].
Environment, 2006, 40(40) . 7706-7719.

Yao B, Vollmer M K, Zhou L X, et al. In-situ measurements of

ratios Atmospheric

atmospheric hydrofluorocarbons ( HFCs ) and perfluorocarbons
(PFCs) at the Shangdianzi regional background station, China
[J]. Atmospheric Chemistry and Physics, 2012, 12 (21).
10181-10193.

Zhang F, Zhou L X, Yao B, e al.
observations of CFC-11, CFC-12 and CFC-113 from a semi-rural
site in China [ J]. Atmospheric Environment, 2010, 44 (35) .
4454-4462.

e, AW, k7, & LR b O R AR R
HCFC-22 fERMLINBTSE 1], FREERLE, 2010, 31(8) : 1749-
1754.

Analysis of 3-year



HUANJING KEXUE Vol.35  No.7

Environmental Science ( monthly) Jul. 15, 2014

CONTENTS

Observation Study on Aerosol Optical Properties and Radiative Forcing Using the Ground-based and Satellite Remote Sensing at Background Station During the Regional Pollution Episodes

......................................................................................................................................................... ZHANG Xiao-ling, XIA Xiang-ao, CHE Hui-zheng, et al. (2439
In-situ Measurement of Atmospheric Methyl Chloroform at the Shangdianzi GAW Regional Background Station —««+«+seseesserseresesenenenencneens YAO Bo, ZHOU Ling-xi, LIU Zhao, et al. (2449
Distribution of CO at Lin'an Station in Zhejiang Province —««-«+sesseseesserssesenensetninenssiiniss s FANG Shuang-xi, ZHOU Ling-xi, LUAN Tian, et al. (2454

)
)
)
Pollution Characteristics of Organic and Elemental Carbon in Atmospheric Particles in Nanjing Northern Suburb in Summer +++-+++see+ee-+- DUAN Qing, AN Jun-lin, WANG Hong-lei, et al. (2460)
CHENG Yu-ting, WANG Ge-hui, SUN Tao, et al. (2468)
WANG Fang, CHEN Qiang, ZHANG Wen-yu, et al. (2477)
LIANG Zong-min, DU Rui, DU Peng-rui, et al. (2483)
PENG Yu-long, WANG Yong-min, QIN Cai-qing, et al. (2490)
LI Xuan, WANG Xue-song, LIU Zhong, et al. (2497)
)
)
)
)
)
)
)
)

Characteristics of Water-soluble Organic Nitrogen of PM, 5 in Xi'an During Wintertime Non-haze and Haze Periods
Effect of Sand Dust Weather on Major Water-soluble lons in PM, in Lanzhou, China ««+xteressereseensennmensnsscninnenens
Diversity of Bacterial Areasols in Precipitation of Shanghai Area

Concentrations and Deposition Fluxes of Heavy Metals in Precipitation in Core Urban Areas, Chongging

Anthropogenic VOC Emission Inventory and Contribution from Industrial Sources in Ningbo

+ WANG Hai-lin, WANG Jun-hui, ZHU Chun-lei, et al. (2503
Experimental Study on CO, Absorption by Aqueous Ammonia-based Blended Absorbent XIA Zhi-xiang, XIANG Qun-yang, ZHOU Xu-ping, et al. (2508
Preliminary Investigation on Emission of PCDD/Fs and DL-PCBs Through Flue Gas from Coke Plants in China SUN Peng-cheng, LI Xiao-lu, CHENG Gang, et al. (2515
Distribution and Source of Particulate Organic Carbon and Particulate Nitrogen in the Yangtze River Estuary in Summer 2012 «++veoveeeee XING Jian-wei, XIAN Wei-wei, SHENG Xiu-zhen (2520
Characteristics of Optical Absorption Coefficients and Their Differences in Typical Seasons in Lake Qiandaohu «+++++e+-++- ++ WANG Ming-zhu, ZHANG Yun-lin, SHI Kun, et al. (2528
Dynamic Distributions of Dissolved Oxygen in Lake Qiandaohu and Its Environmental Influence Factors — «+eeeereereesssemerenennicncnenienes YIN Yan, WU Zhi-xu, LIU Ming-liang, et al. (2539
HAN Xiao-xia, ZHU Guang-wei, XU Hai, et al. (2547
LIU Xia, QIAN Kui-mei, TAN Guo-liang, et al.
Vertical Distribution and Relationship Between 21°Ph,__ Activities and Nutrients in Sediment Cores of Two Different Futrophication Level Lakes

............................................................................................................................................................... WANG Xiao-lei, YANG Hao, GU Zhu-jun, et al. (2565
]I \NG Lie HE Jiang-tao, JIANG Yong hai et al. (2572

Evaluation and Selection of VOCs Treatment Technologies in Packaging and Printing Industry «+«++sseseeeee

Source Analysis of Urea-N in Lake Tathu During Summer

Phytoplankton Community Structure and Its Succession in Isolated Lakes of Poyang-Junshan Lake

Simulation of Nitrate Pollution in Groundwater Using Pump-and-treat Optimization Method
Variation of Water DOC During the Process of Pre-pressure and Coagulation Sedimentation Treatment
Adsorption of Perchlorate by Calcined Mg/Zn/Al Layered Double Hydroxides -+
Adsorption Kinetic Mechanism of Tonic Soluble Dye Mixture on Fly Ash +++ SUN De-shuai, ZHENG Qiﬂng-qiang, ZHANG Xiao-dong, et al. (2590
Effect of SDS on the Adsorption of Cd®* onto Amphoteric Modified Bentonites +++++++++es+rsersevssrssrssnssnssninminniniiniisiisisiinis WANG Jian-tao, MENG Zhao-fu, YANG Ya-ti, et al. (2596
Structural Changes of Aged Biochar and the Influence on Phenanthrene Adsorption TANG Wei, GUO Yue, WU Jing-gui, et al. (2604
Photocatalytic Degradation Kinetics of Perfluorooctanoic Acid (PFOA) in TiO, Dispersion and Its Mechanism — «+eeerereeseresssenenssnsenenns LI Ming-jie, YU Ze-bin, CHEN Ying, et al.

(
Characterizing the Interaction Between Roxarsone and Humic Acid by Fluorescence Quenching Expenmenl """"""""""""""""""""" ZHU Jiang-peng, MEI Ting, PENG Yun, et al. (
Modification of Activated Carbon Fiber for Electro-Fenton Degradation of Phenol MA Nan, TIAN Yao-jin, YANG Guang-ping, et al. (2627

(
(

Investigation of Enhanced Low Carbon Wastewater Denitrification by Catalytic Iron

Denitrification Performance of PBS as a Solid Carbon Source of Denitrification «+:+x+xssereeeressessmennimninininninen
Concentrations, Distribution Characteristics and Electron Beam Radiolysis Degradation of PCDD/Fs in Waste Water from a Paper Mill -

QING Xian, HUANG Jin-giong, YU Xiao-wei, et al. (2645)
Study on the Quality of Digested Piggery Wastewater in Large-Scale Farms in Jiaxing -+ »»+ WEI Dan, WAN Mei, LIU Rui, et al. (2650)
New Ways to Improve Volatile Fatty Acids Accumulation in Sludge Alkaline Fermentation System —«+eeeeoeeeereresesensssenniinee LI Xiao-ling, PENG Yong-zhen, CHAI Tong-zhi,et al. (2658)
Distribution and Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons in Surface Sediments and Soils from Dishui Lake and Its Water Exchange Areas - : e
............................................................................................................................................................... GUO Xue, BI Chun-juan, CHEN Zhen-lou, e al. (2664)

Distribution of Polyeyelic Aromatic Hydrocarbons in Water and Sediment from Zhoushan Coastal Area, China +««+ssssessesessesserseneseneniens JIANG Min, Le Huy Tuan, MEI Wei-ping, et al. (2672)
Contamination Levels and Source Analysis of Polycyclic Aromatic Hydrocarbons and Organochlorine Pesticides in Soils and Grasses from Lake Catchments in the Tibetan Plateau «++:eoveeeee
..................................................................................................................................................................... XIE Ting, ZHANG Shu-juan, YANG Rui-giang ( 2680 )

Distribution Characteristics and Risk Assessment of Organochlorine Pesticides in Soil from Jiufeng Mountain Range in Fujian, China ««+«seseereesseressemenenmenenennnnininsine
HUANG Huan-fang, QI Shi-hua, QU Cheng-kai, et al. (2691)
ZHANG Hong, ZHAO Liang, HE Long, et al. (2698)

Pollution Fingerprints and Sources of Perfluorinated Compounds in Surface Soil of Different Functional Areas

Distribution, Seasonal Variation and Influence Factors of Dissolved Inorganic Arsenic in the Sanggou Bay «w+eesseereseseresesssneninsinicnenns LI Lei, REN Jing-ling, LIU Su-mei, et al. (2705)
Distribution of Soil Heavy Metal and Pollution Evaluation on the Different Sampling Scales in Farmland on Yellow River Irrigation Area of Ningxia: A Case Study in Xingging County of
Yinehuann ity ++++eeeesseeeesssese st WANG You-qi, BAI Yi-tu, WANG Jian-yu (2714)
Release of Mercury from Soil and Plant in Water-Level-Fluctuating Zone of the Three Gorges Reservoir Area and Its Accumulation in Zebrafigh »++veesereereeresiemienieneininens
............................................................................................................................................................ LI Chu-xian,SUN Rong-guo, WANG Ding-yong, et al. (2721)
Residues and Health Risk Assessment of Sulfonamides in Sediment and Fish from Typical Marine Aquaculture Regions of Guangdong Province, China ««+«erseressessemsersenemenenenininennnnens
HE Xiu-ting, WANG Qi, NIE Xiang-ping, et al. (2728)
Health Risk Assessment of Heavy Metals in Atmospheric Dust of Qingdao City ZHANG Chun-rong, WU Zheng-long, YAO Chun-hui, et al. (2736)
Health Risk Assessment of Coke Oven PAHs Emissions —«+sresseesseenrssnseminmemmmnnnenniiiitniissiniss s BO Xin, WANG Gang, WEN Rou, et al. (2742)
Effects of Combined Pollution of Cd, Cu and Pb on Antioxidant Enzyme Activities of Earthworm in Soils * WANG Hui, XIE Xin-yuan (2748 )
Toxicity of Three Chlorophenols to Protozoa Tetrahymena thermophila —=++++++++++ssssssresessesneneeanens LI Ya-jie, CUI Yi-Bin, JIANG Li-juan, et al. (2755)
Phytoexclusion Potential Studies of Si Fertilization Modes on Rice Cadmium +=+ CHEN Zhe, TIE Bo-qing, LEI Ming, et al. (2762)
Effects of Conservation Tillage on Soil CO, and N,O Emission During the Following Winter-Wheat Season - PAN Ying, HU Zheng-hua, WU Yang-zhou, et al. (2771)
Mineralization of Soil Organic Carbon and Its Relationship with Soil Enzyme Activities in Apple Orchard in Weibei — «eoeeoveesersesensissninsinenenes JIA Man-li, GUO Hong, LI Hui-ke (2777)
Steam and Air Co-injection in Removing TCE in 2D-Sand Box = ««rververesserserseesemenensntnensiiiniss st WANG Ning, PENG Sheng, CHEN Jia-jun (2785 )
Effect of Cu®* on the Power Output of Dual-chamber Microbial Fuel Cell MU Shu-jun, LI Xiu-fen, REN Yue-ping, et al. (2791)
Emissions of Greenhouse Gas and Ammonia from Sewage Sludge Composting by Continuous Aerated Turning Pile ZHAO Chen-yang, WEI Yuan-song, GE Zhen, et al. (2798)
Emissions of NH;, N,0, and NO from Swine Manure Solid Storage in Winter = «++eesteresreersnsessnennmsinieninissnen DING Gang-giang, HAN Sheng-hui, YUAN Yu-ling, et al. (2807)
Variation Characteristics and Mathematical Model of Humic Substances in Landfill Leachates with Different Landfill Ages ««+-«+-sseeseee: HUANG You-fu, XU Xin-ya, FAN Liang-xin, et al. (2816)
Research on the Variation Regularity of Effluent from the Leachate Reverse Osmosis Concentrate Recirculation WANG Dong-mei, LIU Dan, LIU Qing-mei, et al. (2822)
Quantitative Analysis on the Changes in Anthropogenic Lead Flows of China MA Lan, MAO Jian-su (2829 )
Research Progress in Microbiological Characteristics in Combined N, Removal Process by Partial Nitrification and Anaerobic Ammonium Oxidation ~«++++++++s+e ZHAO Zhi-rui, HOU Yan-lin (2834 )



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
wOE. (FREREEAT)
3 N iy -
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
S 2 SE vzl 5B =z =q
AoKE XEER BlE BET & B RS ke
— = S - > =
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO B s W N W W BRI
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
01447 B 15H #35% H71H Vol.35 No.7 Jul. 15, 2014
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i 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
* % WK [ i School of Environment, Tsinghua University
. BAREAE) G E RS E:ll:o(:-m o b %EJYE[?(TI(J 'le-}]l:and f Envi tal Sci (HUANJING
. g ) e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, R4 : 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 E-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
* 1T 4% i » 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 M & SEZHIRER 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 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET



	前.pdf
	fm.pdf
	ml中.pdf

	20140702.pdf
	后.pdf
	ml英.pdf
	fd.pdf




