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Removal of Mixed Waste Gases by the Biotrickling Filter

ZHANG Ding-feng' , FANG Jun-yi’, YE Jie-xu®,
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(1. Xinchang Pharmaceutical Factory, Zhejiang Medicine Co., Lid. ,
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Shaoxing 312500, China; 2. College of Biological and

Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China; 3. Zhejiang Atmosphere Environmental
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Abstract: A biotrickling filter ( BTF) was designed for treating mixed waste gases, which contained hydrogen sulfide ( H,S),

tetrahydrofuran (THF) and dichloromethane (DCM) at the start-up and steady states. The removal efficiency of H,S and DCM could
maintain about 99% and 60% , respectively, and the removal efficiency of DCM was reduced from 90% to 37% with the shortening
of H,S, THF,
DCM, respectively. In the theoretical study, the biodegradation efficiency of contaminants was H,S > THF > DCM by analyzing the

empty bed retention time ( EBRT) form 50 to 20 seconds when the inlet concentrations were 200, 100, 100 mg+m ~*

Michaelis-Menten Dynamic model.

Key words: biotrickling filter; H,S; tetrahydrofuran (THF) ; dichloromethane (DCM) ; dynamics
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Fig. 1 Schematic diagram of the biotrickling filter
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Fig. 2 Performance of BTF during start-up stages of operation
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Table 1  Parameters of BTF after start-up stages
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Fig. 3 Concentration changes of H,S in BTF
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Fig. 4 Concentration changes of THF in BTF
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Fig. 5 Concentration changes of DCM in BTF

mg-m_3?ﬁgllj\], 4 EBRT 25 50 s ETJ‘( BT 4 B 52 Y,
J5 ), THF (%25 BR %M 2 B 17007 53 00 4E 5 7E 65% Fi
5g-m’-h™'ify. B EBRT 4% M35 s i, HE
PR BUEE TR, ZIRREakEkE & 60% 4.
{224 EBRT 45584 20 s i, HEBROR H a5
TR, TEEBKET R A R R A Y BB, X
UL BTF RG6T THEF B 22BRECRE B 4,
X T THF B S R0 TR 230K 1) EBRT.

M & 5 A] F, DCM ¥ B 7E 95.8 ~ 107.9
mg-m JELEN, X EBRT 450 s 135 s i, HFBR
RABRERSEALE 90% 2o A7, {HJE 24 EBRT 4% 4 20 s
Ja, HasrRcrkin THE —FE B2 R TR, gt
AR B E S IO BT bR, HBedE e e
35% 4. X ULH BTF RGEXTT DCM 1 X BRACR
WAL, HEBRTMTE EBRT 2 20 s /)
T EBRT 24 35 s i, UiiHiAA HAb s ME R K52 H
FRAR.

LRSI FY, BTF Z24% T H,S, THF , DCM
IRA RS EBRT B %44 T A B Ak
MEBRRCR. 78 EBRT B AW Z4F T, H,S B LR
SORASREAEFF7E 99% 2247 ; 1 THF HfE 4k £5 78
60% A F H i T EBRT 20U 2 [ 5 P AT s 38 4
K AR 5N ; T DCM A 25 B R )2 T i ik & )
JRA RBRECR. R — AT, KR
fif L5 RBRFM EBRT A%, WEIRAESEAR
EBRT 4% T A9 25 B 07 far 22 £k 7T 2401, 50400 1) 45
EBRT X[ F DCM ZBRICRZ W K, Ul DCM 1Y
e W 3t FRARGT T HL,S FI THF T 5 5 2218
2.3 BRSNS 25T

REESERICR ST ZHEA X, ik
PERT, IRA RS A B B BT, kWi v
F FH Michaelis-Menten f JJ 22 BRI XHR & K 454

5y BTF H i L BREEPEES T B 1245007, S5 an1&l 6
BN, 06 s 2l sl 112 S50 2 k.

SEESBHE 5 Michaelis-Menten ) 12 RIAT 572
T, WA LR AHC R B REIS 55 0. 96 LI L.
FOML IR B K, SERAET5 Y 1e i e 5 D % b fg
B Z —, K AR RIS YW i 1% ik
AEtr . FIRA RSN KGR 25,
AP UE I IR A, W EURL SR K P B TR
MIRRR)Z , 2 HRITR 5 SN SARY BuE AAH. [
B4 2H TR A% B AR AE — 8 Y SE AL, 3T 5
Wi 5 24 PR o B2 RA A, W R 4L
K, B R r WKE/NSN H,S > THF
>DCM. AR$E=FE/FATH, H,S, THF F1 DCM 1£H
IR TFH =R R 5050 4 864.5, 7.1 F1328.3 kp, Hi
T H,S TEIZER 55T G TAKINAF & Rl e,
THF 1 DCM 7ESAH3 R AEIR T, THF AR 73 ]
BET DCM. X, 78 BTF R4k H,S, THF
A DCM IR G ES R, H,S 7EAL B H %
BT 0 AL 5, R okt JFE e A 28R W A T THF il
DCM; 1fii THF F1 DCM Z[8], THF W HEA H1 <
e Pk RE RN Y LBk f .

0.18

0.16 |-

A

0.14 - O BTF-H,S

o1 L »=0.001 14x + 0.008 33, R2 = 0972 5
P o BTE-THF
=00 b v =0.002 47x + 0.035 33, R2 = 0.975 2
L} & BTF-DCM
£ 0.08 |- y=0.004 66x +0.104 29, R? = 0.963 6
= 006 | ﬁpjﬂ/ﬂ

0.04

0.02 | _EE_D,J/’E’“

0 1 1 1 1 1 1
0 4 8 12 16 20 24 28
e Vgm™

E 6 E&ESH Michaelis-Menten A1) & &
Fig. 6 Fitting curves of mixed waste gases by
the Michaelis-Menten model

*£2 IBAESH Michaelis-Menten 3h 1135 #

Table 2 Michaelis-Menten dynamics constant of mixed waste gases

b AT Fax/g" (m* +h) 7! K/gm™’

BTF-H,S 120.5 0.133

BTF-THF 28.3 0.071

BTF-DCM 9.4 0.042
3 it

(1) RS 4%F H,S, THF il DCM R & E X
B BIF &%, RSB, GE057E 30 d



2120 %o B % 3%
Eﬁjﬁﬁi%ﬂ% %EK\%%'ED%‘E %mﬂqﬁﬂﬁﬁ‘flﬁj [:E$ [11] Chen J M, Zhou Y Y, Chen D Z,et al. A newly isolated strain
. )%:LE/‘J%HEHTJ‘IETJ{( capable of effectively degrading tetrahydrofuran and its

N performance in a continuous flow system [ J ]. Bioresource
2) BTEF X H,S. THF HDCM‘EA‘/:E
( ) T A i % L Technology, 2010, 101(16) ; 6461-6467.

ﬁ Eﬁ}ﬂﬁf &ﬁ% T H S j‘j 200 mg:* m ", THF j‘j [12] Cox H H, Deshusses M A, Converse B M, et al. Odor and

100 mg-m_‘ . DCM j{l 100 mg-m_' , EBRT ﬂwj 50 s, volatile organic compound treatment by biotrickling filters Pilot-

H Br -2 > i g B S RN scale studies at Hyperion treatment plant[ J |]. Water Environment
HEE 30°C, pH N 6.0, Wik Jy 6 L-h ™' HYZ1F le stud P plant[J]

h, 2002, 74(6) : 557-563.
T, H,S. THF il DCM 155 353 B RE 5 51 999 e o
65% T 90% #: 4. EBRT {4542 0,8 . THF Fi (131 JAER, ARz, G/h, 25 il iE D4 Fko
’ ’ R Uk (THF ) B9 R BEHE (], SREERLSE, 2011, 32(1)
DCM {tbmﬁﬂﬂqz‘%&$?ﬁ& HR A S PR Ol A B 266-271.
PR EBRT X532 Fr TAEN HEA TEEAE XL [14] WuS]J, Zhang L L, Chen ] M, et al. Bacillus circulans WZ-12-
(3) ﬁﬂ;’rj‘ H S. THF *H DCM ‘{ﬁ% > %zjjjj a newly discovered aerobic  dichloromethane degrading
Mﬁﬂ:% %%éfua BTF XT:J:{EI'Q J?E—Lﬁﬁéilz%%i%j‘j methylotrophic  bacterium [ J ]. Applied Microbiology and
b
_ _ Biotechnology, 2007, 76(6) ; 1289-1296.
2 N 4
1 =1

H S >THF > DCM. *E?E*u XEEH* ety hEJ {REF [15] Mathur A K, Majumder C B. Biofiltration and kinetic aspects of

%E EBRT( 35 S) &{(HT‘I‘ ’ {Fﬂ’iﬁﬁ%j‘j PI2S >DCM > a biotrickling filter for the removal of paint solvent mixture laden

THF ﬁﬁf EBRT(20 S) ﬁ%‘\—j‘ﬁ‘f %%&&%ﬂ‘j HZS > air stream[ J]. Journal of Hazardous Materials, 2008, 152(3) :

THF > DCM, 5531 1215 0. 1027-1036.

: 16 Michaud S, Bernet N, Buere P, et al. Methane yield as a

S k- [16] haud S, , , et al hane yield

[17] Basu$S, Gu Z C A, Shilinsky K A. Application of packed monitoring parameter for the start-up of anaerobic fixed film
scrubbers for air emissions control in municipal wastewater reactors[ J]. Water Research, 2002, 36(5) : 1385-1391.

it
treatment plants[ J]. Environmental Progress, 1998, 17(1) ; 9- [17] Mg, B, R, Vo 2 BRITURH A= W T 0 1 R 5 20
" TR RE S SRR RO [J]. EERl 22
J
[2] GeroL, Arthur M W. Boifiltration; an innovative air pollution fit, 2004, 24(5) : 834-840.
(3 g4 B e = S S Ik 3t i LY
control technology for VOC emissions[ J]. Journal of the Air & (18] GUARIE, S, ARTME, . AP R R A NO
N 0=k B Rl . 444-
Waste Management Association, 1991, 41(8) : 1045-1054. PR T]. T EIRETREE 2008, 28(5) : 444-448.
ST ELapon y 2 Sk Z 25 e
[ 3] Malhautier L, Khammar N, Bayle S, et al. Biofiltration of [19] EmW, SOERT, e, 5. Y uE AR S e ok
b 5 MLy I = ML
volatile organic compounds [ J ]. Applied Microbiology and PR IR SRS T]. W R U Tl K541, 2004, 36
Biotechnology , 2005, 68(1) : 16-22. (4) : 446-449.

[4] Syed M, Soreanu G, Falletta P, et al. Removal of hydrogen (201 w#L, IR, A&k, . EYHESAET VOCs HIHERRUS 3 )7
sulfide from gas streams using biological processes-A review[ J]. IRBIFELT]. RIS SRR LS, 2002, 15(2) - 41-43.
Canadian Biosystems Engineering, 2006, 48(2) : 1-14 [21] Ergas S J, Veir J, Kinney K. Control of dichloromethane

(57 ERSIU, (T, M, % EEECEY S H,S ik emissions using biofiltration [ J ]. Journal of Environmental
%ig@m%[‘” H:f‘i*i%, 19997 20(1) . 19-22. Science, 1996, 31(7) H 1741-1754.

(6] Bitkdm, T, BT, A YHAR e HLBE S AL b i [22] Gabriel D, Deshusses M A. Retrofitting existing chemical
GEIE[T]. FREERI2ZUEE . 1998, 6(3) : 30-36 scrubbers to biotrickling filters for H,S emission control [ J].

[77 Iranpour R, Cox H H J, Deshusses M A, et al. Literature review Proceedings of the National Academy of Sciences USA, 2003,
of air pollution control biofilters and biotrickling filters for odor 100(11) : 6308-6312.
and volatile organic compound removal [ J]. Environmental [23] Gabriel D, Deshusses M A. Performance of a full-scale
Progress, 2005, 24(3) ; 254-267. biotrickling filter treating H,S at a gas contact time of 1. 6-2.

(8] IMA, £i% %Fﬁ(ﬁf sk e vl A (G e R s 2seconds[ J]. Environmental Progress, 2003, 22(2): 111-118.
AHLECESRSURLT]. TR, 2006, 24(3) : 38-41. [24] MG, PR, WRE, % LY IEEE H,S S

G037 5 N ) . -

[ 9] Manconil, Lens P N L. Removal of H,S and volatile organic MR [T]. WEERE, 2006, 27(3) ; 431-436.
sulfur compounds by silicone membrane extraction[ J]. Journal of [25]  Mathur A K, Sundaramurthy J, Balomajumder C. Kinetics of the
Chemical Technology and Biotechnology, 2009, 84(1) ; 69-77. removal of mono-chlorobenzene vapour from waste gases using a

[10] AT, Bk, WA, 4. MR M e T A trickle bed air biofilter [ J ]. Journal of Hazardous Materials,

ERESIBEIEL)]. HEERL2E, 2011, 32(9) . 2786-2793.

2006, 137(3) : 1560-1568.



HUANJING KEXUE Vol.34  No.6

Environmental Science ( monthly) Jun. 15, 2013

CONTENTS

Concentrations and Ozone Formation Potentials of BTEX During 2008-2010 in Urban Beijing, China s-:+vssseeseeenesserennsnsinnieniisnnne CAO Han-yu,PAN Yue-peng, WANG Hui, et al. (2065)
Aging and Mixing State of Particulate Matter During Aerosol Pollution Episode in Autumn Shanghai Using a Single Particle Aerosol Mass Spectrometer (SPAMS) «esxeeeeesseresesesssscieniseen

........................................................................................................................................ -+ MU Ying-ying, LOU Sheng-rong, CHEN Chang-hong, et al. (2071)

Chemical Characteristics and Source Assessment of Rainwater at Shenyang - ++++ ZHANG Lin-jing, ZHANG Xiu-ying, JIANG Hong, et al. (2081)

Variation of Atmospheric Pollutants in Qinhuangdao City -+ »++ LIU Lu-ning, SHEN Yu-xuan, XIN Jin-yuan, et al. )

NH;, N,0, CH, and CO, Emissions from Growing Process of Caged Broilers ZHOU Zhong-kai, ZHU Zhi-ping, DONG Hong-min, et al. ( 2098 )

(2107)

(2116)

(2121)

Synergetic Effects of Silicon Carbide and Molecular Sieve Loaded Catalyst on Microwave Assisted Catalytic Oxidation of Toluene WANG Xiao-hui, BO Long-li, LIU Hai-nan, et al. (2107
Removal of Mixed Waste Gases by the Biotrickling Filter - ZHANG Ding-feng, FANG Jun-yi, YE Jiexu, et al. (2116
Decomposion of Carbon Disulfide by Pulse Corona Under Oxidizing and Reducing Atmosphcrc »+ JIN Sheng, HUANG Li-wei, LI Guo-ping ( 2121
Effects of Simulated Elevation of Atmospheric CO, Concentration on the Physiological Features of Spring Phytoplankton in Taihu Lake ~+errerererrereresrerssmsenneiinnsceicnee

............................................................................................................................................................ ZHAO Xu-hui, TANG Long-sheng, SHI Xiao-li, et al. (2126)
A New Method for Estimation the Lake Quality Reference Condition -+ HUA Zu lin, WAVC Liang (2134)
Parameter Sensitivity Analysis of Runoff Simulation and Model Adaptability Research Based on HSPF LI Yan, LI Zhao-fu, XI Qing (2139)
Study on Water Quality Monitoring Scheme Based on Non-Point Source Pollution «+«++«+xsesseereessssereneimnienenennininiinnesn e WU Xi-jun, LI Huai-en, LI Jia-ke, et al. (2146)
Characteristics of Nutrient Loss by Runoff in Sloping Arable Land of Yellow-brown Under Different Rainfall Intensities »+++ CHEN Ling, LIU De-fu, SONG Lin-xu, et al. (2151)
Distribution of Dissolved Inorganic Nutrients and Dissolved Oxygen in the High Frequency Area of Harmful Algal Blooms in the East China Sea in Spring «+«++seseesseeeesenennenesenenees
.................................................................................................................................................................. LI Hong-mei, SHI Xiao-yong, CHEN Peng, et al. (2159)
Temporal-Spatial Distribution of Algal Cells During Drought Period in Daning River of Three Gorges ZHANG Yong-sheng, ZHENC Bing-hui, WANG Kun, et al. (2166)
Bioavailability of Dissolved Organic Nitrogen Components in the Lake Sediment to Alage «+«+esesssesessemenenssisnensnnineninenee FENG Wei-ying, ZHANG gheng, JIAO Li=in, et al. (2176)
Influence of Decomposition of Cladophora sp. on Phosphorus Concentrations and Forms in the Overlying Water «++«+««sssseseseessenssissicnenennicnen HOU Jin-zhi, WEI Quan, GAO Li, et al. (2184)
Phosphorus Exchange Between Suspended Solids Sediments Overlying Water Under Repeated Disturbance »»+++++++eresrererssrreerenneensssicnnnesnnnenee LI Da-peng, WANG Jing, HUANG Yong (2191)
Distribution Characteristics of PBDEs in Surface Sediment from the Three Gorges Reservoir of Yangtze River - LI Kun, ZHAO Gao-feng, ZHOU Huai-dong, et al. (2198)
Study on UV and H,0,Combined Inactivation of E. coli in Drinking Water »++-+++s+sesesrerereeneeesennenens ZHANG Yi-qing, ZHOU Ling-ling, ZHANG Yong-ji ( 2205 )
Kinetics and Influencing Factors of Dimethyl Phthalate Degradation in Aqueous Solution by Ozonation — «+++++sesserersersersrsenenrensnssenennnnees YU Li, ZHANG Pei-long, HOU Jia-cai, et al. (2210)
Effects of Nitrate lon on Monomethylmercury Photodegradation in Water Body - + MAO Wen, SLN Rong-guo, WANG Ding-yong, et al. (2218)
Chlorination of Ethynyl Estradiol; A Kinetic and Mechanistic Study -+ * WANG Bin-nan, LIU Guo-giang, KONG De-yang, et al. (2225)
Metal lons Restrain the Elimination of 4-tert-Octylphenol by 8-MnQ, «r+reeersseresrersrrsrsennetinssine st LI Fei-li, MOU Hua-gian (2232)
Removal of Bisphenol A in Aqueous Solutions by Core-shell Magnetic Molecularly Imprinted Polymers +««+x«sxexeseererrensenseesenneneninennenns LIU Jian-ming, LI Hong-hong, XIONG Zhen-hu (2240)
Research on Removal of Tetrabromobisphenol A from Synthetic Wastewater by Nanoscale Zero Valent Iron Supported on Organobentonite —+««+«esseeeresserrersenesenenenseninenennsininnenenen
............................................................................................................................................................... YAN Meng-yue, PANG Zhi-hua, LI Xiao-ming, et al. (2249)
Measurement of Dissolved Organic Nitrogen with Nanofiltration Pretreatment and Its Distribution Characteristics in Landscape Water —«r«+«sseseereesseessenenenninenensininensinnnenee
"""""""""""""""""""""""""""""""""""""""""""""""""""""""" YU Hong-lei, HUO Shou-liang, YANG Zhou-sheng, et al. (2256 )
Preparation of a Novel Modified Hydrogel and Study of Tts Adsorption Performance —«+«+xessesserseressennenenssinenennsininss s WU Ning-mei, LI Zheng-kui (2263 )
Photocatalytic Reductive Degradation of Direct Red 4BE by Posphotungstic Acid ««+seserseeersersemssnmmmmensnsnnsnsi e WEI Hong, LI Ke-bin, LI Juan,et al. (2271)
Wastewater Treatment Using a Microbubble Aerated Biofilm Reactor — +eeesessesserssssssmensnmnmnininniiiii ZHANG Lei, LIU Ping, MA Jin, et ol. (2277)
Research on Fenton Treatment of the Biochemical Processes Effluent of Bamboo Industry Wastewater *+ GUO Qing-wen,ZHANG Min, WANG Wei, et al. (2283)
Effect of Fe? * on Fermentation Hydrogen Production in an UASB  ++++eerrerseremememeneneiennns - LI Yong-feng, WANG Yi-xuan, CHENG Guo-ling, et al. (2290)
Influence of Substrate Concentration on PHA Production Using Fermented Sugar Cane as Substrate +««+«++sssesessessessssesenensnnenennnns CHEN Zhi-giang, DENG Yi, HUANG Long, et al. (2295)
Study on Rapid Start-up of a Nitrifying Process Using Aerobic Granular Sludge as Seed Sludge ««+«+se+seseeerrsemensmsininnininenns LIU Wen-ru,SHEN Yao-liang, DING Ling-ling et al. (2302)
Influencing Factors of High-Concentration Lead Removal Using the Phosphorus-Accumulating Sludge YANG Min, LU Long, FENG Yong, e al. (2309)
Preliminary Study on Characteristics of Volumetric Oxygen Transfer Coefficient in Granular Sludge Systems ++«+s+=sssseseesessenssssenennneens LI Zhi-hua, FAN Chang-qing, WANG Xiao-chang ( 2314 )
Ecological Risk Assessment of Bisphenol A in Chinese Freshwaters —+:ereeoeeeeresereresrenienenniniins e WANG Hao, FENG Cheng-lian, GUO Guang-hui, et al. (2319)
Species Sensitivity Evaluation of Pseudorasbora parva WANG Xiao-nan, LIU Zheng-tao, YAN Zhen-guang, e al. (2329)
Comparison of Aquatic Predicted No-Effect Concentrations (PNECs) for Pentachlorophenol Derived from Different Assessment Approaclles +++ LEI Bing-Li, WEN Yu, WANG Yi-pei, et al. (2335)
Study on Hair Hg and Ph Content Distribution of Traffic Polices, Guilin =~ ++++xeveeeseersrsresssisssnennmiininisissnee »+ QIAN Jian-ping, ZHANG Li, LI Cheng-chao et al. (2344)
Changes in Phototaxical Index of Daphnia carinata Under Electric Field of Direct Current in Response to Cr® * and Hg? * +veveeeesevenens WANG Fei-xiang, YUAN Ling, HUANG Jian-guo (2350)
Effect of UV-B Radiation on the Chemical Composition and Subsequent Decomposition of Cyclobalanopsis glauca Leaf Litter +w+sveseeeeeeees SONG Xin-zhang, BU Tao, ZHANG Shui-kui et al. (2355)
Leafl Micro-morphology and Features in Adsorbing Air Suspended Particulate Matter and Accumulating Heavy Metals in Seven Tress Species +eeseeoeereseeseresesismenienninnninsiinnns
............................................................................................................................................................ LIU Ling, FANG Yan-ming, WANG Shun-chang, et al. (2361 )
Effect of Dissolved Oxygen on Microbial Community in Simultaneous Removal of Carbon, Nitrogen and Sulfur Process —««+sessereereesesersenseennenne YU Hao, CHEN Chuan, ZHANG Li, et al. (2368 )
Microbial Activity and Community Structure Analysis Under the Different Land Use Patterns in Farmland Soils: Based on the Methods PLFA and MicroResp™  +veveeeeeissinnsiniiinnis
Rt + CHEN Xiao-juan, WU Xiao-hong, LIU Shou-long, et al. (2375)
Effects of Drying-rewetting Alternation on Nitrogen Dynamics in a Typlcal Coastal Wetland; A Simulation Study -+ HAN Jian-gang, CAO Xue (2383)
Cadmium and Selected Heavy Metals in Soils of Jianping Area in Wushan County, the Three Gorges Region: Distribution and Source Recognition «+s++seseereeressesersensenimienenneniniinenenen
............................................................................................................................................................ LIU Yi-zhang, XIAO Tang-fu, NING Zeng-ping, et al. (2390 )
Total Contents of Heavy Metals and Their Chemical Fractionation in Agricultural Soils at Different Locations of Betjing City - CHEN Zhi-fan, ZHAO Ye, GUO Ting-zhong, et al. (2399)
Influence of Season Change on the Level of Heavy Metals in Outdoor Settled Dusts in Different Functional Areas of Guiyang City =~ «e+reeeerereeresrsemrssiennnesnnsscnnnesenene LI Xiao-yan ( 2407 )
Characteristics of Dioxin-Like Polychlorinated Biphenyls Contamination in Soils of Gudao Region in Dongying «+:«+:++stssssssseseesseneeenee WANG Deng-ge, CUI Zhao-jie, FU Xiao-wen, et al. (2416)
Effects of Simulated Nitrogen Deposition on Organic Matter Leaching in Forest Soil +++-+seseeerrerrereenerenee DUAN Lei, MA Xiao-xiao, YU De-xiang, et al. (2422)
Ex-situ Remediation of PAHs Contaminated Site by Successive Methyl-B-Cyclodextrin Enhanced Soil Washing +«+++eseerereerrrereeneenee SUN Ming-ming, TENG Ying, LUO Yong-ming, et al. (2428 )
Effects of Bacillus mucilaginosus on the Cd Content of Rhizosphere Soil and Enzymes in Soil of Brassica junceq »«++++++++essereereesesemenensininennennns YANG Rong, LI Bo-wen, LIU Wei (2436)
Concentrations of Antibiotics in Vegetables from Manure-mended Farm — +++seereeseeescreneenenenne /U Xiao-lian, XIANG Lei, MO Ce-hui, et al. (2442)
Characteristics of Organic Nitrogen Mineralization in Organic Waste Compost-Amended Soil ++ ZHANG Xu, XI Bei-dou, ZHAO Yue, et al. (2448)
Characteristics and Influence Factors of the Energy Consumption and Pollutant Discharge of Municipal Solid Waste Transfer Stations in Beijing «+«+seseeseereereseserensenmienennsnininenene

2456

WANG Zhao LI Zhen-shan, FENG Ya-bin, et al. ( )
Influence of Ammonia on Leaching Behaviors of Tncineration Fly Ash and Its Geochemical Modeling s+ GUAN Zhen-zhen, CHEN De-zhen, Thomas Astrup ( 2464 )
Pretreatment Technology for Fly Ash from MSWT and the Corresponding Study of Chloride Behavior -+ ZHU Fen-fen, Takaoka Masaki, Oshita Kazuyuki, et al. ( 2473 )
Preparation, Characterization and Adsorption Performance of Mesoporous Activated Carbon with Acidic Groups «+«+«+ssesesserersesmessenennenens LI Kun-quan, LI Ye, ZHENG Zheng, et al. (2479)
Preliminary Assessment of the Potential of Biochar Technology in Mitigating the Greenhouse Effect in China JIANG Zhi-xiang, ZHENG Hao, LI Feng-min, et al. (2486)
Research of Potassium Flow and Circulation Based on Substance Flow Analysis +««seeeeeeseesessemesmimmineniie BAI Hua, ZENG Si-yu, DONG Xin, et al. (2493)



£ % K

(AERIZEYE 6 RREZRS

FH Az

B4 BEAE EH | N
B OF. (FUEREEH)

FTENL EARR EYLE L%
AKE XEER Bl BRET
BRFHAZ &4 2 A R
woOM BosR OB 49 W W%

w#H A7

(HUANJING KEXUE)

ER Al
i
I
MRS

HE O S
JESAl A

KFE WO

ENVIRONMENTAL SCIENCE

(Monthly Started in 1976)

(AT 1976 48 A4ITI)
201346 H15 0 343% 6 Vol.34 No.6 Jun.15, 2013
£ & TEPER Superintended by Chinese Academy of Sciences
* B PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBIEENFE) Academy of Sciences
AU HT BR3P R S B ST B Co-Sponsored by Beijing Municipal Research Institute of Environmental
R N7 S Protection
e % ORI A School of Environment, Tsinghua University
P g (I i B} 2z W EEE S Editor-in -Chief OUYANG Zi-yuan
. . N " Edited by The Editorial Board of Environmental Science ( HUANJING
JETT 2871 (A (HE X XU B
8 KEXUE
18 5, WREC 4 i : 100085 ) ) _
LT .010-62941102 01062849343 P. O. Box 2871, Beijing 100085 , China
B '010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mai.l-hjkx@ rcees. ac. cn E-mail: hjkx@rcees. ac. cn
hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n
H BR 4 3 " " i Published by Science Press
LB R MR AL AT 16 2 16 Donghuangchenggen North Street,
ZIN N B
Hﬂgﬁéﬁﬁ% .100717 Beijing 100717 5 China
EN R 23T dvscdbAkenil) 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 M & SEZHHIRAER Domestic All Local Post Offices in China
EShE&EIT PEERREFRS BT Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f544) Shudian) ,P. O. Box 399, Beijing 100044 , China
— ISSN  0250-3301 N
ETS —————— =5 2-821
RERETS CN 11.1895,X ERE RN S:
E W E fir:90.00C EsS&ITRS: M 205

BERSMRFEIT




	01.pdf
	fm.pdf
	zml.pdf

	20130607.pdf
	03.pdf
	yml.pdf
	fd.pdf




