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Risk Assessment and Countermeasure of BTEX in Pesticide Factory

PANG Bo'?, WANG Tie-yu', DU Li-yu®, TAN Bing'’, ZHU Zhao-yun', LU Yong-long'

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. College of Land and Environment, Shenyang Agricultural University, Shenyang 110866 ,China; 3.
College of Environmental Science and Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract: BTEX are important environmental pollutants, harmful to human through respiratory inhalation, digestive tract and skin
contact, and also have teratogenic, mutagenic and carcinogenic effects. BTEX were detected in multi-media to identify their
distributions and assess their human health risk in a pesticide factory in Hebei province. Purge and trap GC-MS, adsorption/thermal
desorption GC chromatography and the health risk assessment model were applied, and corresponding management measures were
proposed. The results showed that BTEX existed in soil, dust, air, groundwater and wastewater. The concentration of BTEX in dust of
the production area was 7.33 mg-kg™', in particular the concentration of toluene was 5.64 mg-kg™', exceeding the Canadian
industrial land standard. Building three scenarios for working more than 10 years, 20 years and 30 years, the total non-carcinogens
index was 4. 19 x107* | 8.25 x10 7 and 1.22 x 10 ~*, respectively, all lower than 1; the carcinogens index of benzene was 1. 70 x
1077, 3.34 x1077 and 4.92 x 107, respectively, all lower than 10 ~°. It indicated that there was no significant non-carcinogens and
carcinogens hazard to workers inside the factory, but they might be exposed to more health risks if their work experience increase.
Finally, recommendations for improving the environmental quality and personnel security in the factory were proposed based on the
research results.

Key words :BTEX; pesticide factory; carcinogens index; non-carcinogens index; risk management
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Table 1  Average daily exposure parameters of BTEX
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Table 3 Test results of BTEX in the factory area
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Table 4 Non-carcinogenic risks of different risk cycle

25 ZHY 20 a 30 a
Az 1.70 x 10 ¢ 3.34x10°° 4.92 x10°°
b 21> 44 -7 -6 -6
B 75@,1& 7.96 x 10 1.57 x10 2.31 x10
RN 3.04 x10 73 5.98 x10 73 8.81 x1073
K 1.15 %1073 2.27 x10 73 3.35%x1073
R op 2.84x10°3 5.58 x10 73 8.23x1073
iy -4 -4 -4
KT éz{:% 2.20 x 10 4.33x10 6.38 x 10
ZHIZR 1.09 x 1073 2.15 %1073 3.17x1073
E 4.51 %1073 8.87 x10°° 1.31x10°*
AR S A 4.20 x10 73 8.25x10 2 1.22 %102
m AR m CHI m LK m P
5.00E-06 / (a) KALEN 2. 50E-06 /(b! P
4.00E-06 v 2.00E-06
3.00E-06 L 1.50E-06
2.00E-06 e 1.00E-06
1.00E-06 5.00E-07
0 / 0 /
10 20 30 30
1.00E-02 - (b) #4¢gEN 3.00E-03 / (d) Bk
8.00E-03 / 2.40E-03
6.00E-03 / 1.80E-03
4.00E-03 v 1.20E-03
2.00E-03 6.00E-04
0 i 0 o
10 20 30 30
TAEFRYa I{‘Fﬁ‘lﬁia‘a
2 T HERYARERRIERERNKRESR
Fig. 2 Non-carcinogenic risk trends of BTEX in the factory
PR | WP e A SRR R KX 4 Brag ATLUE W, TGS 2 i XU 97 ot al 2 B R 22 R i 72

& R TR) T AR A BR X BT Al S0 KU . i 2
ATLIEREE ), Bl TAEAE R RN, 4 Fp 5%
Xt N T AR EUR K 2 BT, e KB
*FWWF%E@@ R R BUE AR & T 2
R WK O MR KR EREp, =
R 2 A B0 KUz 2 T 2K | SRR 0.
BE AT L, AN TR 22 90030 2ok A () 2 88 2k 1 ek A AR i g
FIAESUE G E AR, X T 35 SO R KU, 24K
BT 1B AN A AR A e, £ 4
T Y TAEERR S 318 10 a, 20 a 130 a B, R
I 3 A2 AR IR 7 o ket ) P B T s G 1 Al B0 12

R AEEUE G E R B R 1. TARERR N 10
a, 20 a, 30 a G 3E B0 G F 8 B0 iR 4.20 x
107°,8.25x107° , 1.22 x 10 *W/NF 1, KR YA
ST X N BT = A B I AR S0 fa L (HR IR T
TAER R | A2 21 A9 A B0 G ok

IR N AR5 e 7 2 30 e I R R f
IR WA AR TR R R A2 kol BT A = 3500 18 50
BOEH R 1070, FF H248 1428 i 1 B2 P2 o ( L &1
2). SR AGER A AR BUE S R R IR
FHAKEY 2 ~ 3 A%, 3k P A 2 R i A2 1 AR B 48 B8
FFIN 1077 (W R 4) e & T KA L DS .



2834 2N 5%

= 34 %

g3

THE AR 5 SR BUE XS E 4 e, 3 AT
TAEAEBR A1 SR, AN 52 i 2 57 i 42 B0 A
B E o FAL R (LI 3) . L 3 Haf LUE 2 S
WA ARV E R 72% | HROHK G R AESUE G
FM 28% . WIRTE KA S P IEBUR R E R K,
TR KPR SUE A F R (WA 2) 5 11
AR BRSO KU Y B A b, TAEARBR 11
S AL AL TRIARE AN 5 i XU 40 5 = E 008 XU 1Y) 7 4 B
(UL 4) . DA 4 Hn] DIV SR B B 2R AN
TR SRR KU R E g A Hrp R
68% , — W 5 26% , 2R A1 — W oR () AR B0 fa 3
FeEkE I 10 7 BT 22K A AR BUR L E R E— 4L
W, S TROEAERER (R 4). FI, AR
Yy BRI R R B AR BUE TS W, A AR
A FVER FHZK B2 16 35 N AR 1Y) 2 R BB IR AR

ook
28%

e
0%

3 AREEZIEBUERE

Fig. 3 Non-carcinogens risk of different pathways

2.2.2  BUEMERR X

AW WA 2SR BUR YR, R 2% R
W A\ 23 SR B0 £ R XU, US EPA B XURS:
TEM R R, IR KU KA F 10 7% ~ 10 & m] LA
P, NF 10 KBS AR, TAEAERR A 10 a,
20 a, 30 a I, 7 AR BUE & F 8 B 02 1. 70
x1077 . 3.34 x 1077 F14.92 x 1077, 18 i3 M ik 4%

___________________________ P
HeHcit | BRHERE |
B IS, |
0.765ta | MiFk |
T |
; "k
297m ' Tk :
al
15 R4S
GG R, HOR K
fRREpRE:  FOW S ECHR AR EOR R, K b R
£ AT I e B PR
JABsE: RS K A

MU e, B
RO idkita:
Wi H: BODs,COD, 4%, S0,.NO, %

I 3
5%

4 AEYREBIERE

Fig. 4 Non-carcinogens risk of different pollutants

Xt R T B0 16 5N (R Bl TAEARBR (1
I, SR XS Z B hn. US EPA fF5E R, 2%
FAFAE IR R AR 2R W)t 2 ) AR B A B R
TEH BRI TR N IR BRI EUE g, AR K
FEETHA0.13 ~0.23 pg-em KW P o
el g XURS 38 i 5 oy 22— TN Es R R R
HYOE 1.20 ~3.20 pgrem P (WFE3), & T 0.23
ngeem . L, BARBURE E BN 1070 12
KIWREE T WS, S T 30 KU

3 REEENRSEW

3.1 Al B BRI A DR L

Al AL TR R 2 4, H RTIE AT AR PR
5K (400 m®-d ™) Fidy P IHBR G 35 K
S R R ARE AT RO AR E S 1~ 2
15K 22 T AL WAL, Al AT L TR i e
K3 YRI5 KA BRI O, 35 B — S8R LR b
i cop ., R FFHIE T R E I (181 5)
(R I BEA BERTREE S TR A2 175 Qe i 7 AR 9
LAREE YN

T
ETTTINT.
RS g
L omFk 1 0.209 tal
E= i
B2

L Bk |
M LERK 0628 mPd™
| L .
iz

TR RS, Bl

ARFRAC R AR R

Bl5 | ASRHIEREEEE

Fig. 5 Pollution characteristics and management measures in the factory



7 PETAE . A2 Alb 3 bk 3 W3 e AU, S %) 5 2835

3.2 Al IR T i

(1) JEZK g K ey Wi 5, A A
FEH HLE W 55 5 40 BOD, . COD | 28 A%, b B4
A T2 R AE TS Yy W28 — R A v
B, il AN HL A5 W . 7, 10 22 > i AR =) P
BISERL. 3 0 1G5 W03 Al 380 S B sl 2 el
ST PTG K AR B ) H R AR PRIE TS K A B S
IBAT PR T2 K Gk B 1 505 K HE I — S b

(2)JES BsR ) AR TS G W ) Wl o
BRE RS TG G W2 . SO, . NO, %, 1 il i %
BRI TR TS Y W G
WS REA W I SA B R AE S AR S HE R O,
PUE S bR e % 1 11, JC 20 2V HE RO 454 I (2 )%
SHEBCR Y ST IE T S A W

(3) ) IR TN R IS Y R A
ZRAVAE A , Rt SRR B SR SR & A AR, R
98 55 R (0 R B AR L AR R R AT .
T DX PR A AR 7 DX PN R 2 7 WA S AR rh A 3L gt
BORFHT P9 e [ 44 52 40 ) Ak 37 =K
3.3 FEHEE AHEGE R

Al B A 7 T2 e A R A 7 SR R X 2 R
Yurg s HAG R 0 2R R )R] e E 2o A R AR
IR, I BRI A Es. R, i A Ts e =k
P I SR HE T, J A Al 2 T e s o Y DG . A
VOZIS6 ST, Bk HAHCRE R 2
TeactE, R RS0 W iE b B iE. X%
PRI A AT B #9840  IRAR BRAR e | 48
YEITE | A5 B k5 e s W 2 bR ik A FH i
i A2 SC e LA R A K B R R A, R BRACR =, Bk
D7 U ol L (R —2E K b B
[F] I o0 s o AR T %) W) 5 46 B %% ) ol AR S
AHERGER B FE A5 LA AT b AT NS )
GG S SR IR
3.4 TAEANGZEB

(1) BAREHE RO B TAE 51 A fdt R 22 490
A A PR H b, 48 1 A oll 4 2 i JE 3 04 22 4 5
R LR R TR T RAE 7 A R Ak
VR SO T A

()i R IR T A I 5
A2 S A B 8 ST T RN AR PR IR B4k 2
e 5 L R P AR I 77 1 ik S AN R

(3) TAEZEN] R4 TAEZE Ml i )b BT
HEAAE PRI, ARG & A I R R R

SR IR R B L el =S PO AR IR A
i MU T & | PR T B, i
TARNRAFB MR, 9/ B ik 2 i B

(4) HRAETG RNkl S e AR 42 1A N oK 5l
WZH; T PASEC B K B AL, R KA R A
B KPR R Y K

4 Hig

(1) BRI AL 4 FEAC 245 Al g R B3 2R &%
Yot W1, 1E 3 N AN R B b A 2R R ). =8
S BRAKFIHR 7K AR AR W R 3K B [ SR e bn
R, R KA R R W) & i &= KT
AP ARUE. BAE 10 a, 20 a, 30 a 3 A TARAFFRIE S,
Xof 37 P MR A Bt R XU D, S A 00 e 3 4 A
ANTT R B AR B XU ;. B e TR EedL 1y
/NT 107 TE B B B XU, (H B T AR AEBR (13
o, BT 2 R i T 2 — RE FRRE I IR

(2) Xf 37 N R 58 48 B B 0 AT A, R BRR &
Y2 FURRIE TS G ) | BRSO O PR ™ EH 52
(ELATS RS TSR RF 4% 28 00 180 4 AR 1 s ) 4 8L o i A
SR SRR RS TN B2 A i R
SE Lk
[ 1] B0EE, wEE, FAE, 5% HHEPRRYHTE MG

H-BURERE T E I AT ()], RAIRBERE 244, 2010,

29(4) . 812-816.

[2] ¥y, MR, 254, 55, A[E TR R Y0 RIT AU
FELT]. HETRMAE, 2008, 29(7) : 2058-2062.

[3] BEE, VF4LPF, SEESC A A WS i
[M]. dbxt. fe2e Tl ikt 2004, 122-124.

[ 4] Hinwood A L, Rodriguez C, Runnion T, et al. Risk factors for
increased BTEX exposure in four Australian cities [ J J.
Chemosphere, 2007, 66(3) . 533-541.

[5] KwonJ, Welsel C P, Turpin B J. Source proximity and outdoor-
residential VOC concentrations; Results from the RIOPA study
[J]. Environmental Science and Technology, 2006, 40 (13) .
4074-4082.

[6] Son B, Breysse P, Yang W. Volatile organic compounds
concentrations in residential indoor and outdoor and its personal
exposure in Korea [ J]. Environment International, 2003, 29
(1):79-85.

(7] dEW4e, FURE. BTEX EEAT R SAEST ). A%
Zeidi, 2008, 27(4) : 632-638.

(8] WRMGDL, WA, VLS, S5 15 43 M 0 B XU 3F- o iy 2
WMTTEL)]. HAHTE, 2006, 13(1) : 216-223.

(9] JHEkE, KB, M. ToEFGHERRITA[T]. 5
TRyRL, 2010, 36(4) : 62-64.

[10] TS, FEE, X KELTT PG AR Rk 215 Ko a3 ()
AARRHEL )], FREREAATIE, 2012, 25(6) : 639-644.



2836 woom OB % 34 %
[11]  EFsE, skEW, XIRIE, 55 2000 FAL iR R Y T5 YK [20]  RBRBE, SR, XIMER. UL KUK A LTS
SERAEACARAE[ T]. BRBEMLAE, 2011, 30(2) ; 412-417. YHEFR B PE [ 1], FREE R 2= 858, 2007, 20 (1) 18-
[12] HJ583-2010, PREEZSS R Y (7 AR B/ #A Tt B - 23.
[ S]. [21] US EPA, 2011. Exposure factors handbook [ EB/OL]. http://
[13]  JAMH, MABF, Fisk. Jbaihk 2 856 s bR s www. epa. gov/ncea/efh.
U B XU SRR [T]. BREERLS, 2011, 32(12) : 3566- [22] EFIE, Bubmi, XF, 5. PRI b3 = E R
3570. WP HOR B TR SR [ )] BRERLEBESE , 2009, 22 (10)
[14] US EPA METHOD 5035. Closed-system purge-and-trap and 1164-1170.
extraction for volatile organics in soil and waste samples [ EB/ (23] L ORI, BRBER, S fdRRE XU PR A rb o A IR R
OL ].  http://www. epa. gov/wastes/hazard/testmethods/ 5 1 Eg’ﬁfﬁ[ﬂ . TEEIREE, 2008, 8(4) ; 152-156.
sw846/pdfs/5035. pdf. [24] US EPA, 2003. Integrated risk information system (IRIS)[ EB/
[15] US EPA METHOD 8260c. Volatile organic compounds by gas OL]. http://www. epa. gov/ncea/iris/index. heml.
chromatography/mass spectrometry ( GC/MS ) [ EB/OL ]. [25] GBZ2.1-2007, TAEZRTA ER R EMMIRE fbaE
http://www. epa. gov/wastes/hazard/testmethods/ pdfs/8260c. HE[s].
pdf. [26] US EPA, 2012. Regional Screening Levels ( RSL) : Industrial
[16] Ztk, E&. AR IFHIEEIM]. o, PERER Air Supporting [ EB/OL ]. hitp://www. epa. gov/region9/
H AL, 2004, 42-49. superfund/prg/ .
[17] US EPA 1989. Risk assessment guidance for superfund, volume [27] Canadian Environmental Quality Guidelines ( CCME ). Soil
1: Human health evaluation manual ( part A) interim final Quality Guidelines for the Protection of Environmental and
[ EPA/540/1-89-002 ] [M]. Human Health[ EB/OL]. http://ceqg-rcqe. ccme. ca/.
(18] JRURIT, BB, WE, & Jentii s T B A fa b [28] GB 8978-1996, Vi/KZx&HEMbRifE[ S].
KBSTEA [ 1], AEATEE, 2008, 3(1) : 48-54. [29] GB5749-2006, AWK FHAK DAFRHELS].
[19] FEZRME, BhEZE. AE 3 JA SRS A5 R Y (BTEX) [30] ZEFE, BRIRGE, RMIrh, 45, RA#A 5 % A BTEX [ ¥ B K

R B SBR[ 1] FREEAL2F:, 2011, 30(2) : 565-
566.

S SRR A R KU (] FREBER A2, 2009, 29 (3)
511-515.



HUANJING KEXUE Vol.34  No.7

Environmental Science ( monthly) Jul. 15, 2013

CONTENTS

Observation of Size Distribution of Atmospheric OC/EC in Tangshan, China ««eesesrereeresremienenmimeneniinne GUO Yu-hong, XIN Jin-yuan, WANG Yue-si, et al. (2497)
Changing Characeristics of the Main Air Pollutants of the Dongling Mountain in Beijing —«-v+eseesereresssessmenmiensninninnisnnnee YU Yang-chun, HU Bo, WANG Yue-si (2505)
Characteristic Comparative Study of Particulate Matters in Beijing Before and During the Olympics + ZHANG Ju, OUYANG Zhi-yun, MIAO Hong, et al. (2512)
Characteristics and Impact Factors of O Concentrations in Mountain Background Region of East China - SU Bin-bin (2519)
Studies on the Size Distribution of Airborne Microbes at Home in Beijing )
Emission Factors of Polycyclic Aromatic Hydrocarbons (PAHs) in Residential Coal Combustion and Iis Influence Factors - ++ HAI Ting-ting, CHEN Ying-jun, WANG Yan, et al. (2533)
ZHANG Fan, WANG Jian-hai, WANG Xiao-cheng, et al. (2539)
)
)
)
)
)
)

FANG Zhi-guo, SUN Ping, OUYANG Zhi-yun, et al. (2526

Experimental Research on Alcohols, Aldehydes, Aromatic Hydrocarbons and Olefins Emissions from Alcohols Fuelled Vehic
Combination Process of Microwave Desorption-Catalytic Combustion for Toluene Treatment CAO Xiao-qiang, ZHANG Hao, HUANG Xue-min ( 2546
+ LI Jian-jun, LIAO Dong-qi, XU Mei-ying, et al. (2552
-+ ZHOU Bo-yu, LIU Wang, WANG Bo-guang, et al. (2560
CAO Xing-peng, ZHANG Gui-ling, MA Xiao, et al. ( 2565

Removal of BTEX by a Biotrickling Filter and Analysis of Corresponding Bacterial Communities -
Source Profile of Volatile Carbonyl Compounds in Wastewater Treatment Plant of an Oil Refinery
Distribution and Air-Sea Fluxes of Methane in the Yellow Sea and the East China Sea in the Spring
Study on Seasonal Characteristics of Thermal Stratification in Lacustrine Zone of Lake Qiandao DONG Chun-ying, YU Zuo-ming, WU Zhi-xu, et al. (2574
Effects of Land Use Structure on Water Quality in Xin'anjiang River CAO Fang-fang, LI Xue, WANG Dong, et al. (2582
alysis Between Phytoplankton Community and Environmental Factors in Macrophtic Lakes of the Middle and Lower Reaches of Yangtze River
""" +=+= MENG Rui, HE Lian-sheng, GUO Long-gen, et al. (2588 )

Microbial Bioavailability of Dissolved Nucleic Acids Across the Estuarine Salinity Gradient «+«+sssessesreseresemennsssiniinnnininns YANG Qing-qing, LI Peng-hui, HUANG Qing-hui (2597 )
- + ZHANG Zhuo, SONG Zhi-yao, HUANG Chang-chun, et al. (2603 )

. LU Jin-suo, HU Ya-pan (2611 )

(2618)

(2628)

Canonical Correspondence

Elementary Quantitative Study on Factors of Phytoplankton Bloom
Spatiotemporal Succession of Algae Functional Groups and the Influence of Environment Change in a Deep-water Reservoir

Hyperspectral Remote Sensing of Total Suspended Matter Concentrations in Lake Taihu Based on Water Optical Classification ZHOU Xiao-yu,SUN De-yong, LI Yun-mei, et al. (2618
Application of Subwet Model in the Design of Constructed Wetland =~ «+++++seevee- ++= LI Hui-feng, HUANG Jin-hui, LIN Chao (2628
Allelopathic Effect of Nelumbo nucifera Stem and Leaf Tissue Extract on the Growth of

icrocystis aeruginosa and Scenedesmus quadricanda —«+++++seeeeeeses s
RS R R IE IR IO IR L L E IR RO HE Lian-sheng, MENG Fan-li, DIAO Xiao-jun, et al. (2637)
Influence of Vallisneria spiralis on the Physicochemical Pmperties of Black-odor Sediment in Urhan Sluggish River ««-w+«tereereereesesenencsnneees XU Kuan, LIU Bo, WANG Guo-xiang, et al. (2642)
Removal of Cr( VI) by Iron Filings with Microorganisms to Recover Iron Reactivity ++++++++++* ++ TANG Jie, WANG Zhuo-xing, XU Xin-hua (2650 )
Degradation of Phenol with a Fe/Cu-Catalytic Heterogeneous-Fenton Process ++++++++++ YANG Yue-zhu, LI Yu-ping, YANG Dao-wu, et al. (2658 )
Effect of Different Forms of Inorganic Nitrogen on the Photodegradation of Antipyrine in Water - -+ ZHAO Qian, CHEN Chao, FENG Li, et al. (2665)
Degradation Mechanisms of Dimethyl Phthalate in the UV-H,0, System ««+eeeeeseeereseeeiennenens LIU Qing, CHEN Cheng, CHEN Hong-zhe, et al. (2670)
)
)
)
)
)

Adsorption of Cd®* Tons in Aqueous by Diamine-Modified Ordered Mesoporous SBA-15 Particles «++esesessessersessunsimsimsnisiisniniisiiiiins ZHANG Meng, YANG Ya-ti, QIN Rui, et al. (2677

-+ JIANG Zheng-ming, YU Xu-biao, HU Yun, et al. (2686

(
queous Solutions : (
Preparation of Porous Ceramics Based on Waste Ceramics and Its Ni* * Adsorption Characteristics - ZHANG Yong-li, WANG Cheng-zhi, SHI Ce, et al. (2694
(
(

Surface Organic Modification of Acid Vermiculite and Its Adsorption of Hydrophobic Micro Pollutants i
Perchlorate Removal from Underground Water by Anaerobic Biological Reduction with Bark — «+xeseseeseseessessenensinnninnnnne WANG Rui, LIU Fei, CHEN Nan, et al. (2704
Experimental Study on the Remediation of Chromium Contaminated Groundwater with PRB Media ~ «+e+seseeseerrereenesennenens +++ ZHU Wen-hui, DONG Liang-fei, WANG Xing-run, et al. (2711
Removal of Calcium and High-strength Ammonia Nitrogen from the Wastewater of Rare-earth Elements Hydrometallurgical Process by Chemical Precipitation = «+:esseseeeeeserenseresenennen
+ WANG Hao, CHENG Guan-wen, SONG Xiao-wei, et al. (2718)
Leaching Kinetics of Josephinite Tailings with Sulfuric Acid — «reerreerereremre s CHEN An-an, ZHOU Shao-qi, HUANG Peng-fei ( 2729 )
Effects of HRT on Fate of Typical Polycyclic Musk by A0 Process e+ ++ LIU Peng-cheng, HUANG Man-hong, CHEN Dong-hui, et al. (2735)
Kinetic Simulation of Enhanced Biological Phosphorus Removal with Fermentation Broth as Carbon Source ««+«+stssssrssresssensmsmnininsnseiensinenien ZHANG Chao, CHEN Yin-guang ( 2741)
- XIONG Ya, WANG Qiang, SONG Ying-hao, et al. (2748)
+ ZHOU Jun, ZHOU Li-xiang, WONG Woo-chung ( 2752 )
)
)
)
)
)

Effluent Carbon Source Improvement and Sludge Reduction by Hydrolysis Reactor with Enhanced Sludge Utilization
Optimization of Extracellular Polymeric Substance Extraction Method and lts Role in the Dewaterability of Sludge -
Effectiveness of Arsenite Adsorption by Ferric and Alum Water Treatment Residuals with Different Grain Sizes LIN Lu, XU Jia-rui, WU Hao, et al. (2758
Regional Differences and Development Tendency of Livestock Manure Pollution in China ««++«+ssseee: QIU Huan-guang, LIAO Shao-pan, JING Yue, e al. (2766
Quantitative Partitioning of Soil Selenium in the Selenium-Rich Area of Northern Zhejiang Plain - ++ XU Ming-xing, PAN Wei-feng, CENG Jing, et al. (2775
Effects of Land Use on Manganese Distribution and Fractions in Wetland Soil of Sanjiang Plain, Northeast China ZHANG Zhong-sheng, LU Xian-guo, SONG Xiao-lin (2782
Research on Vertical Distribution Pattern and Reserve of Organic Carbon in Paddy Field Soil of Qianguo, Jilin «ereeeeresresrereserenneneeen TANG Jie, ZHANG Wen-hui, LI Zhao-yang, et al. (2788
Soil Organic Carbon Sequestration Rate and Its Influencing Factors in Farmland of Guanzhong Plain: A Case Study in Wugong County, Shannxi Provinge «+«+esseseerseeeesenennenininennnes
ZHANG Xiao-wei, XU Ming-xiang ( 2793 )
Effects of Biological Regulated Measures on Active Organic Carbon and Erosion-Resistance in the Three Gorges Reservoir Region Soil * + HUANG Ru, HUANG Lin,HE Bing-hui, e al. (2800 )
Quantifying Soil Autotrophic Microbes-Assimilated Carbon Input into Soil Organic Carbon Pools Following Continuous '4C Labeling -+ SHI Ran, CHEN Xiao-juan, WU Xiao-hong, et al. (2809)
Analysis of Soil Respiration and Influence Factors in Wheat Farmland Under Conservation Tillage in Southwest Hilly Region «+-++++- ZHANG Sai, ZHANG Xiao-yu, WANG Long-chang, et al. (2815 )
Distribution Characteristics and Risk Evaluation of Organochlorine Pesticides in Soil from Relocation Areas of the Danjiangkou Reservoir -
-1 Zi-cheng, QIN Yan-wen, ZHENG Bing-hui, et al. (2821
+=++ PANG Bo, WANG Tie-yu, DU Li-yu, et al. (2829

)
Risk Assessment and Countermeasure of BTEX in Pesticide Factory )
Accumulation of S, Fe and Cd in Rhizosphere of Rice and Their Uptake in Rice with Different Water Managements ZHANG Xue-xia, ZHANG Xiao-xia, ZHENG Yu-ji, et al. (2837)
Effects of Nitrate on Organic Removal and Microbial Community Structure in the Sediments —«+eseseeseereeesemenenmenenenninnenens LIU Jin,DENG Dai-yong,SUN Guo-ping, et al. ( 2847)
Zero-Valent Tron-Enhanced Azoreduction by the Shewanella decolorationis S12 +++++++++++++++ : +++ ZHOU Qing, CHEN Xing-juan,GUO Jun, et al. (2855)
Isolation, Identification of Two Aerobic Denitrifiers and Bioaugmentation for Enhancing Denitrificaition of Biofilm Under Ohgolmphlc Conditions -+ QUAN Xiang-chun,CEN Yan,QIAN Yin (2862 )
Rapid Enrichment and Cultivation of Denitrifying Phosphate-Removal Bacteria and Tts Identification by Fluorescence in situ Hybridization Technology —««+«+rsssessessersereenemenenmsninicncnnnnnn

.................................................................................................................................................................. LIU Li, TANG Bing, HUANG Shao-song, et al. ( 2869)
Identification of a Denitrifying Polyphosphate-accumulating Organism (DPAO) and Study on Its Denitrifying Functional Genes ~ +++* ZHANG Qian, WANG Hong-yu, SANG Wen-jiao, et al. (2876)
Isolation and Characterization of a Highly Efficient BBP-degrading Bacterium ««««+sesseseerserseesemensmsininensininieseeee CHEN Hu-xing, YANG Xue, ZHANG Kai, et al. (2882)
Degradation of Nicosulfuron by Combination Effects of Microorganisms and Chemical Hydrolysis ZHANG Xiao-lin, LI Yong-mei, YUAN Zhi-wen ( 2889)
Isolation, Screening and Identification of Prometryne-Degrading Bacteria and Their Degrading Characteristics ZHOU Ji-hai, SUN Xiang-wu, HU Feng, et al. (2894 )
Preparation of PVA-SA-PHB-AC Composite Carrier and m-Cresol Biodegradation by Immobilized Lysinibacillus cresolivorans LI Ting, REN Yuan, WEI Chao-hai (2899 )

Extraction of Surface Active Substance and Analysis of Demulsifying Characteristics for the Demulsifying Strain Alcaligenes sp. S-XJ-1 +eserererseresienenenniineneniinn e
................................................................................................................................................ HUANG Xiang-feng, ZHANG Shu-cong, PENG Kai-ming, et al. (2906 )

Diversity of Culturable Filamentous Bacteria in the Activated Sludge from A20 Wastewater Treatment Progess +:+:+s+seeseeseeeeeisineiniiniiinnes GAO Sha, JIN De-cai,ZHAO Zhi-rui, et al. (2912)

Composition and Transformation of Leachates During Municipal Solid Waste Composting —«e«ssessesresessssssemsnnenininsisiniiiieee LI Dan, HE Xiao-song, XI Bei-dou, e al. (2918)



E % K

(MERZENFE 6 BREZERS

FH Az

BIES: B RE 1N
HOF. (FRUEREEHET)

FENL EARR EB%E
AKE XER B
BRFHAZ B&FE 2 M
| i osE 3 4

w#H A7

(HUANJING KEXUE)

TEE
Bt T
R

ER ol
i
I
B RS

RS S R A
| I Y
BKE B

>N

==
E=3

ENVIRONMENTAL SCIENCE

(Monthly Started in 1976)

(AT 1976 48 A7)
201347 AH15 0 343% 4578 Vol.34 No.7 Jul.15, 2013
F & TEPER Superintended by Chinese Academy of Sciences
* B P EPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e B (BIEE NFE) Academy of Sciences
b5 HT BR3P R 2 B ST B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% OB 2% R Protection
* % OB A School of Environment, Tsinghua University
P 8 (I 4% R} 2 W EEE S Editor-in -Chief OUYANG Zi-yuan
. e S s " Edited by The Editorial Board of Environmental Science ( HUANJING
JEHTTT 2871 {74 (HEE DU
. KEXUE
18 5, BB i : 100085 ) ) _
HLi% .010-62941102 ,010-62849343 P- 0. 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 " " m Published by Science Press
e BT R MR AL AT 16 2 16 Donghuangchenggen North Street,
ZIN N B
Hﬂgﬂéﬁﬁ% .100717 Beijing 100717 5 China
EN 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 M & SEZHIRER Domestic All Local Post Offices in China
EShE&IT PEERREFR S BT Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f544) Shudian) ,P. O. Box 399, Beijing 100044 , China
—am=  ISSN  0250-3301 s e o
EFIS . e : 2-821
REARATIS, Do (203301 ERE RS
E m E fir:90.00C ES&EITRS: M 205

BERSMRFEIT




	01.pdf
	fm.pdf
	ml.pdf

	20130747.pdf
	03.pdf
	yml.pdf
	fd.pdf




