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Characteristics of Atmospheric Pollutants in Cangzhou

WANG Yong-hong'*, HU Bo’, WANG Yue-si’, LIU Wei’, ZHANG Wu'

(1. Key Laboratory for Semi-Arid Climate Change of the Ministry of Education, College of Atmospheric Science, Lanzhou University,
Lanzhou 730000, China; 2. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of
Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China; 3. Cangzhou Normal College, Cangzhou 061000, China)
Abstract: The variation characteristics of air pollution in Cangzhou are analyzed base on measurements from July 2009 to July 2011 in
Cangzhou Normal College. Measurement data of NO_(NO, = NO + NO, ), O,, SO, and PM,, was used to analyze diurnal, monthly
variation and annual variation characteristics of air pollutants in Cangzhou city. The results indicated that there were two peak values in
the diurnal variation of NO,_ and PM,,, and there was a single peak in the diurnal variation of O;. The diurnal variation of SO, was
similar to those of NO_ and PM,,, however, the variation trend was smoother than those of other pollutants. The seasonal variations of
NO, NO,, NO, were the same as that of SO, , with the maximum values of these pollutants appearing in Winter, and the concentrations
of NO, NO,, SO, and PM,, were (30.0 £18.9) pg:m™>, (50.5 £19.8) pg-m™>, (80.5 £38.7) pg:m™>, (62.1£34.7)

 and (201.6 £98.5) pg-m ™, respectively. The seasonal variation of O, was different from those of other pollutants, and the

pgem-
maximum concentration appeared in summer with the value of (44.9 +11.4) pg:m™. The annual mean values of NO, NO,, NO,,
0,, SO, and PM ,were (18.9 +14.5) pgem ™, (37.6 £13.0) pg-m™>, (56.5£27.5) pg-m™>, (49.9 £16.3) pg'm~,(31.6
+£19.5) wg-m*and (156.7 +79.1) pg - m

+NO,), SO,and PM,,were the most important pollutants in autumn and winter, while O,was the main pollutant in summer.

=, respectively. The dominant pollutants differed in different seasons. NO_(NO_ = NO

Key words: Cangzhou; atmospheric pollutants; NO_; O,; SO,; PM,,
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Fig. 1 Diurnal cycles of atmospheric pollutants
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Fig. 2 Monthly variation of atmospheric pollutants
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Table 1 Seasonal statistics of atmospheric pollutants/pg+m ~3

TiH &% HF &s &% AAE

NO 5.9+£5.5 3.3+3.0 14.8 +10. 4 24.8 +17.4 18.9£14.5
NO, 35.6+9.3 24.3+7.9 41.8 £15.7 48.8 £18.9 37.6 +13.0
NO, 41.5+14.8 27.6 £10.9 56.6 £26. 1 73.6 +£36.3 56.5+27.5
05 59.0+17.1 83.6£22.7 37.2£16.0 19.5 £9.1 49.9 +16.3
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PM,, 156.0 £81.1 122.9 +55.8 177.2 £80.2 201.6 +98.5 156.7 +79. 1

Pk B 2R P EEFAESAE. NO |, NO, |, NO, | O,
SO, HFHH BE 435 (18.9 £14.5) , (37.6 =
13.0) . (56.5 +27.5) . (49.9 £16.3), (31.6
19.5) pg-m™>. PM,, 4E ¥ {H K (156.7 +79.1)
pgem AT E GO T — bR 4. 5% R
USEPS/ERliERob S RGP $Z8 Aiis e/ TN S
% R4S NO_(NO, =NO +NO,) . SO, . PM,, vk i
{H X AR FIA 2.

BB NRTT Y - B8 A8 3] [ R85

— G0 by U, {H UKL BE R (156.0 £ 81.1)
pgem B E R IR bR E 2. 5% . B E
A H AW EEIR(83.6 £22.7) pg - m ™, kY
YR (B Fe A%, M (122.9 £55.8) pg-m™*. NO,
(NO, = NO + NO, ) ¥ i ik 21| pU 2= fe (IR {H (27. 6 +
10.9) pg-m >, HAhI5 Y v B 3K 35 2 5l H
FIABE T ARAE. B I5 Yo vk B A . 4
Z 75 YLy P o R AR ol A8 1, 45 T Y vk A
WH (24.8 +17.4) pg-m >, (48.8 = 18.9)



11 34

EOREEE WIS YRR AE WL 52 3709

pgem >, (73.6 £36.3) pgem ., (19.5 £9.1)
pgem ™, (64.2 £38.0) pg-m . (201.6 £98.5)
|.Lg-m73. NO, o R — Shn vE 30.0
pgem 7 HEARRIK 60% . SAEVRIEIRFIFERTT HYY
K. SO, WEFILF] 60. 0 we-m 8 11 E R 5
JE AR —hRIE 20% . PM,, 5 R R 8BRS i i —
PRhrAE 34% .
2.4 T5QEWREEANIR 2T H 4284 E

BN ZE 5 kg R, B3 N
TSR AN TR 22 HOR A8 4k, BRI 2= H R
YA fb ¥ & B oh B 7 NO . NO, ., NO, . SO, .
PM,, AU, NO ¥ B 4 22 F- (6 1 8t HAth 3 4>
BT R E AR, e K MH O F R 0800, HiAH
R 47,5 pgem T BEIEAE 1 BT R 2300, Hik
JE{E ] 39. 8 pwg-m . NO, 24k 5 NO #H H Ak
BT 4 2= W 04 18,00, FLvk FE (B M 59.3

50

+FH ok
+H oX
o 40
’
B 30|
x
i
& 20
IOM
% s 10 15 20 25
NOZH5HFH
120
=100}
2
B8t
¥
B ool
=8
m
%‘4’4——0——%
20t
0 1 1 1 1
0 s 10 15 20 25
NO,Z+5 HFH
160
&
=
=
¥
g
=8

0 5 10 I5 20 25
O {7 H-F3y

peem 7 FF BB S R I AN R B 2
TR 2300, WA ] 45.2 pg-m ™5 HEH
MFHIZ 0600, MK 29.9 peg-m 75 BkFH
LT 19.00, W EE{H H 47. 4 wg-m°. NO, ¥ J& 25
VG 0 2 ) A R, vk BB AR ARl (/1 3) & 2
WP e, E K. SO, &5 Y™ H k¥
E AR, HF BN I o Ui 7Y | HC e 8 (B AR L H A
ZE AR, SRR O AR g R | AC(E Y AR
HZ16.00, HKEE(E R 145.2 pg-m ™, X TR
(B 3 21, Fe/ME BT R 0600, ¥R (N
8.2 wg-m 7, BLAE U Z d g (A H B () RN A
(B2 IE ARG fRBR A H DA (B B A (&1 3) . PM W
JEE ARk 5 WU B AR Ak | B KA H 3T A 2 L i
08:00 W Ja], HM BEAE M 228. 2 wg-m 1 55 —H%
KAH B F Bk 2 0 5 14 1900, ¢ B {H R 208. 5
pgem BBV (AL

70
i 60
g
2 sof
:,% 40T
i
= 30f
20ﬁﬂ_kkkﬁ+**X*Wwﬂﬂﬂ—//yy+++
10|
0 L . . .
0 5 10 15 20 25
NO,Z45 HP3
100 +
£
g 80
=
K 60
e
B ol
» m
O 1 1 1 1
0 5 10 15 20 25
SO, Z¥i H ¥
300
250
£
g 200
§ .
150 |
]
=
100
50 -

0 5 10 15 20 25
PM;oZEH5 H ¥4

B3 MEF5RYREREN

Fig. 3 Diurnal cycles of atmospheric pollutants in four seasons



3710 2N S - - 3 &
A Chinese Science Bulletin, 2011, 56(19) : 2044-2049.
3 %'LI{, [4] Hondula D M, Sitka L., Davis R E, et al. A back-trajectory and
. SN N . o N air mass climatol for the Northern Shenandoah Valley, USA
(1) YoM T3 4 e 41 AR SR, AR5 ir mss climaology o the Norhem Shenandoa Vale
. . e [J]. International Journal of Climatology, 2010, 30(4) . 569-
YLWPF Y (E X AR R B R AR, 3= NO | sg1.
NOz N NOY T‘n Soz Wﬁiﬁ/ﬂi ,%%%% gé NO, [ 5] Sato K, Nakao S, Clark C H, et al. Secondary organic aerosol
N02 N NOt ﬂ:‘n SO2 Y&Eﬁ%% . j%/f‘\%’ﬂf& %ﬁ*ﬁ% formation from the photooxidation of isoprene, 1,3-butadiene,
(PMIO ) IEIL:?@J‘H Ig?ﬁ%% , m,ﬁgﬁg%i@fﬁ:;ﬁ( 156. 7 and 2 ,3-dimethyl-1,3-butadiene under high NO, conditions[ J].
— = — Atmospheric Chemistry and Physics, 2011, 11 (14 ). 7301-
£79.1) g™, 88 5 5R B8 It — 2 ol Cheniy and P, 201, 1(14)
¥ TG AR AL ] '
4.5%. PM, R BEF AR, I (6] %0k, B, I, . LA SO, W IEE LA
(2) NO. NO, Mxl Rl H ARk | 5 KAE BT ()], Sk SFRBHITE, 2009, 14(1) ; 69-76.
R 07:00 2245, 439 22.0 pgem Pl 65.3 [7] 2Z=8ifk, JERBME, JKASC. 2008 4EKEIRIT = MIMIT YR 4
e RN TP 15,00 S0 LA L PR ) e
N - . . [8] ¥&Jc, LECE, MstHk, 5. 2008 4F Wiz iR 4Lt K A
3.9 pgem CHI35. 1 pgem . BLAHREERRIE RN
43,9 pgem A hgem ™. RERBRAERI SIS RS A (1], R, 2010, 55(15)
95.3 pgem ™y H/MEMI TR 05:00 47,0 [0 e, Mk, swomhn, % MBS RE LT A
20.4 pg-m . SO, H¥KEALE FF2%, e KAE BT (PM,, 5) IRREAL) ], FREERIE, 2002, 23(4) : 33-
BT L7 10.00 47, HWE(E N 40.8 pgom . 36-@ e LA % A P
[10] TH%, BR&EH, @Ek, & XAz KSR Py, A
PM,, H A4k B I8 g 754 0800 HH H i K "
4 LN W R OGER, L 08:00 BB PM,  TEEZEH RN (1], R D 4 HIRE
{6, W & 9 188.2 pg-m 5 He/MEH BT TR 2005, 38R T ) ; 31-44.
1400, HWRBEE N 133.3 pgem 7 B 1 17:00 IKF] (1) Mk, scmfic, BGL KTHRBEEIM]. (). dt
B A WA F] 178.2 pgem . 5 BT M AGHE, 2006, 58-59.
(3) TSYL R BE A AR b H NO | NO, . NO, . SO, [12] BRIEHF, B4, ZdE, & KBE(M]. dbat.dbs
P o~ Ke2F kL, 2003, 165.
HAT AR RHIE, NO A BLTE 6 H ,NO, | SO, . - . .
. . g [13] Kleinman L I. Ozone process insights from field experiments-part
i NO, ﬁ{ﬁﬁ 8 1 Hj}m" ﬁg{ﬁgﬁﬁjﬂﬁ L7, Il . observation-based analysis for ozone production [ J ].
20.5 N 7.7 iﬁ] 24.8 p.,g'mis. %%E@H S’Zi&j%/ﬂﬁﬁﬁ Atmospheric Environment, 2000, 34(12-14) . 2023-2033.
ﬂ]%ﬂﬂ/}/fhﬁﬁﬁﬂ?]]ﬂ6ﬂ%j{fﬁ 98.7 “g.m'3,§'§ (14] EWAE. RAMZEIM] (R, deat. KR W,
A 12 A8 14.3 pgem ™, P ELZIRR, R, B, $97, ¥, HTHERARH BT
15]  ZREE, R, 2207, 5. JLatH i SR S s KT
Es) A . -3 A — B iy ’ ’ ’
U BREORAR 235.7 pgem ™ 50— Je AL 4 WA BETELT]. FETRLE, 2008, 29(4) : 1053-1058.
-3 3 = N -3
H162.6 pg-m ™, 8 AWBEERAL, H106.5 pg-m ™. [16] spima, #sarss, ik, . IR LS 5B
(4) M FEIG R Y& TR TR, B2 FE[1). LSRR (AR | 1998, 34(2-3) ; 392-
FHEONFORIY (PM,) . AR, B 2 R R AL 400.
—"%—- , %é%/ﬁ . ﬁ*ﬁ%m}—gj&ﬁﬁ% [17] Berglen T F, Berntsen T K, Isaksen [ S A, et al. A global model
N N NS . f th led sulfur/oxidant chemistry in the tr here ; th
ﬁ;’}%ﬁ'Eglﬁf[CERNj(%ﬁquL‘jKE&ﬁ}aﬂXﬂ ol.ecoupe sultur/ o a.t(e s'ty the troposphere: the
. — . s . sulfur cycle[ J]. Journal of Geophysical Research, 2004, 109 .
BRI e (18] RSN, habh. A7 IR Hh VRO ) B4R P A
S 3k DL BUERHIBTZE 1], KARHE, 2011, 35(3) : 547-559.
[ 1] 1IPCC. Climate change 2007 the AR4 synthesis report[ R ]. [19] Lin WL, Xu X B, Ge B Z, et al. Characteristics of gaseous
Geneva, Switzerland: IPCC, 2007. pollutants at Gucheng, a rural site Southwest of Beijing [ J].
[ 2] Castellanos P, Marufu L. T, Doddridge B G, et al. Ozone, oxides Journal of Geophysical Research, 2009, 114. DO0G14, doi:
of nitrogen, and carbon monoxide during pollution events over the 10. 1029,2008JD010339.
eastern United States: an evaluation of emissions and vertical [20] JA#i, 400, s, 2 B Tl X & ZF R g RS
mixing [ J]. Journal of Geophysical Research, 2011, 116 SIS ERFSY (1], FREERF2E, 2010, 32(7) . 1875-
D16307, doi: 10. 1029/2010JD014540. 1879.
[3] Tian HZ, Wang Y, Zhao D, et al. Formation and causes of NO, [21] MengZ Y, Xu X B, Wang T, et al. Ambient sulfur dioxide,

pollution on the east side of the Taihang Mountains in Chinal[ J].

nitrogen dioxide, and ammonia at ten background and rural sites



11 EOREEE WIS YRR AE WL 52 3711

in China durig 2007-2008 [ J]. Atmospheric Environment, 2010, (5): 496-501.
44(21-22) . 2625-2631. [24] 1Lei Y H, Duan A M. Prolonged dry episodes and drought over
[22] Mazzeo N A, Venegas L. E, Choren H. Analysis of NO, NO,, China[ J]. International Journal of Climatology, 2011, 31(12) .
05 and NO, concentrations measured at a green area of Buenos 1831-1840.
Aires City during wintertime [ J ]. Atmospheric Environment, [25] #ER, TR, 448, %5 KEWARED, Wik gan
2005, 39(17) : 3055-3068. BT[], BB R, 2002, 21(1) : 90-94.
(23] tRtEflE, THRZ, Am, & atm &R RE I [26] JHFH, Sichi, a8 KRB M]. (B 2hR). b
flor i A2 XM = 4S5 RRAE [ J]. FloF a8 i, 2003, 48 W REE AR, 2006. 710-711.

MABIT E] 2013 F£(IRERI =)

(BB RITFIT 1976 48, b E B 7B 347, b R 2 Be AR S PR IS b0 E 9, 2 FR R PR B2y
R AR R T B AR PE .

(BB BOITILIR a2 R4 BiiaTs gy MG AR Rtk g iGN R 1957 B il Fo I PR R
SR N B BT R K A R SR RIS RN AR 5 R, DA R B W il G T s A 7 AR R
IRBE A AT R & R Y R AR BRI RS B AR S,

(CABEREY TEE NN ATE AT, I E N AR A BRSS9 [ N oh— SE 2R R RS R, We
[l 2242 5| MEDLINE ; 2[R fb27SCHH CA ;% H Sl AT 56 AR 92 SCHi T BP; 6 [E 2“2 R 51 M
H AR BRI R 0808 7 JICST ; 95 E 3h #2710 5% ZR; S B2 3CH# (CSA ) : Environmental Sciences ; 1]
HiRl2#3CH#% (CSA) :Pollution Abstracts ; S5 HRF273CH# ( CAS) : Life Sciences Abstracts %; BB ERREET
RGOS XG55 | SCEEE P (CSTPCD ) 5 SCRHE I PIBH 2 (43 ) 5 vb 0 1) 42 SC8d 2 (CNKTD) 5 %K
FACI T4 SBT3 7 ) 5 th R 5 | SCEHR 22 (CSCD) 5 [ A= 2 SO 4%

RSN o R AN R SR AN IS e I NERPASE  Lon i) SL I SAE S5

(HEERL2)2013 4R K 16 FFAR 90 Jo/ M, 448 12 1.

E W% —7FIS:CN11-1895/X EBR#RETFIS  ISSN 0250-3301

B &RITRS:M 205 E W& RS :2-821

i A btk - b T TV E OB I 18 45 (2871 {748) MR 1100085

3% .010-62941102 ;{gE;010—62849343 ; E-mail ; hjkx@ rcees. ac. cn; P s www. hjkx. ac. cn



HUANJING KEXUE Vol.33  No. 11

Environmental Science ( monthly) Nov. 15, 2012

CONTENTS

Characteristics of Atmospheric NO, in the Beijing-Tianjin-Hebei Region and the Yangtze River Delta Analyzed by Satellite and Ground Observations -+ WANG Ying, LI Ling-jun, LIU Yang ( 3685 )
Variation Analysis of Background Atmospheric Pollutants in North China During the Summer of 2008 to 2011 ++«+ssseesseresseserseneneneniens YANG Jun-yi, XIN Jin-yuan, JI Dong-sheng, et al. (3693 )
Characteristics of Atmospheric Pollutants in Cangzhou +:++ssssetseseserensnmsimnieneniii e WANG Yong-hong, HU Bo, WANG Yue-si, et al. (3705)
Chemical Characteristics and Sources of Trace Metals in Precipitation Collected from a Typical Industrial City in Northern China -+ LI Yue-mei, PAN Yue-peng, WANG Yue-si, et al. (3712)
BTX Monitoring Nearby Main Road Traffic in Guangzhou «+:«+sesseseesresssmssssiemenenenninineini s YE Cong-lei, XIE Pin-hua, QIN Min, et ol. (3718)
Dynamic Road Vehicle Emission Inventory Simulation Study Based on Real Time Traffic Information ««e«eeeeeereresvesesenennssnennenes HUANG Cheng, LIU Juan, CHEN Chang-hong, et al. (3725)
Emission Characteristics of a Diesel Car Fueled with Coal Based Fischer-Tropsch (F-T) Diesel and Fossil Diesel Blends -«+-«+«++s+esexese2 HU Zhi-yuan, CHENG Liang, TAN Pi-qiang, et al. (3733)
Spatial Variations of Biogenic Elements in Coastal Wetland Sediments of the Jiulong River Estuary -+ YU Xiao-qing, YANG Jun, LIU Le-mian, et al. (3739)
Spatio-Temporal Distribution of TN and TP in Water and Evaluation of Eutrophic State of Lake Nansi SHU Feng-yue, LIU Yu-pei, ZHAO Ying, et al. (3748 )
Impact on Nitrogen and Phosphorous Export of Wetlands in Tianmu Lake Watershed LI Zhao-fu, LIU Hong-yu, LI Heng-peng ( 3753 )
Nitrogen and Phosphorus Composition in Urban Runoff from the New Development Area in Beijing =+ LI Li-ging, LU Shu-cong, ZHU Ren-xiao, et al. (3760)
Distribution and Sources of Arsenic in Yangzonghai Lake, China -+ ZHANG Yu-xi, XIANG Xiao-ping, ZHANG Ying, et al. (3768 )
Occurrence of Fecal Indicator Bacteria in Urban Surface Water; A Case Study in Southern China SUN Fu, SHA Jing, LIU Yan-hua (3778 )
Vertical Migration of Algal Cells in the Daning River Bay of the Three Gorges Reservoir ZHANG Yong-sheng, ZHENG Bing-hui, JIANG Xia, et al. (3787)
Construct of Yangtze-Huai River Rural Areas Ecological Drainage System and Iis Retention Effect on Pollutants —«++eseesesesesrssesesssssisnnenen SHAN Bao-qing, LI Nan, TANG Wen-zhong ( 3797)
Water Treatment Efficiency of Constructed Wetland Plant-Bed/Ditch Systems + WANG Zhong-giong, ZHANG Rong-bin, CHEN Qing-hua, et al. (3804)
Effect of the Subsurface Constructed Wetland Evolution into Free Surface Flow Constructed Wetland on the Removal of Organic Matter, Nitrogen, and Phosphor in Wastewater »«+«+«ssc-sese-
WEI Ze-jun, XIE Jian-ping, HUANG Yu-ming ( 3812)
Treatment Characteristics of Saline Domestic Wastewater by Constructed Wetland GAO Feng, YANG Zhao-hui, LI Chen, et al. (3820)
Degradation of B-Naphthol by Catalytic Wet Air Oxidation LIU Jie, YU Chao-ying, ZHAO Pei-qing, et al. (3826)
Degradation of 2 ,4-Dichlorophenol in Aqueous Solution by ZVI/EDDS/Air System -+ SUN Qian, ZHOU Hai-yan, CAO Meng-hua, et al. (3833)
Study on Photocatalytic Degradation of 1,2,3-Trichlorobenzene Using the Microwaved MWNTs/Ti0,, Composite SHI Zhou, ZHANG Qian, ZHANG Wei, et al. ( 3840)
Mechanism of Cr( VI) Removal from Aqueous Solution Using Biochar Promoted by Humic Acid - DING Wen-chuan, TIAN Xiu-mei, WANG Ding-yong, et al. ( 3847)
Research on the Treatment of Wastewater Containing PVA by Ozonation-Activated Sludge Process XING Xiao-giong, HUANG Cheng-lan, LIU Min, et al. (3854 )
Effects of Composite Substrates on the Phosphorus Removal in Granule-based EBPR System and Iis Optimization Experiment +++++++++- XU Shao-juan, SUN Pei-de, ZHENG Xiong-liu, et al. (3859)
Research of Input Water Ratio’s Impact on the Quality of Effluent Water from Hydrolysis Reactor — «+:eseeeeressenssesienenenneinienen LIANG Kang-giang, XIONG Ya, QI Mao-rong, et al. (3868 )
Evolution of Leachate Quantity and Quality in the Anaerobic-semiaerobic Bioreactor Landfill : HAN Zhi-yong, LIU Dan, LI Qi-bin, et al. (3873)
National Survey of Urhan Sewage Reuse in China GUO Yu-jie, WANG Xue-chao, ZHOU Zhen-min (3881 )
Sorption and Desorption of 17a-Ethinyl Estradiol and 4-n-Nonylphenol in Soil JIANG Lu, WANG Ji-hua, LI Jian-zhong, et al. (3885)
Soil Organic Carbon Mineralization of Black Locust Forest in the Deep Soil Layer of the Hilly Region of the Loess Plateau, China MA Xin-xin, XU Ming-xiang, YANG Kai ( 3893 )
Effects of Soil Crusts on Surface Hydrology in the Semiarid Loess Hilly Area -+ WEI Wei, WEN Zhi, CHEN Li-ding, et al. (3901 )
Environmental Factors on Distribution of Polycyclic Aromatic Hydrocarbons in Soils from Dashiwei Karst Giant Doline ( Tiankeng) in Guangxi, China «+rereesereserseensmsensneninnsiinnenens
................................................................................................................................................... KONG Xiang-sheng, QI Shi-hua, JIANG Zhong-cheng, et al. ( 3905)
Investigation on Mechanism of Pyrite Oxidation in Acidic Solutions ««+«+«+ssserseesressensenssnmnienenentnint e WANG Nan, YI Xiao-yun, DANG Zhi, et al. (3916)
Monitoring of Water and Salt Transport in Silt and Sandy Soil During the Leaching Process FU Teng-fei, JIA Yong-gang, GUO Lei, et al. (3922)
Simulation on Remediation of Benzene Contaminated Groundwater by Air Sparging FAN Yan-ling, JIANG Lin,ZHANG Dan, et al. (3927)
Detecting the Cytotoxicities of Five Bisphenol A Analogues to the MCF-7 Human Breast Carcinoma Cell Line Through Different Endpoints «+ceseesrereeeserierensimeneninininenninene
............................................................................................................................................................ ZHANG Shuai-shuai, LIU Yan, LIU Shu-shen, et al. (3935)
Response of Copepod Community Characteristics to Environmental Factors in the Backshore Wetland of Expo Garden, Shanghai -+ CHEN Li-jing, WU Yan-fang, JING Yu-xiang, et al. (3941)
Isolation, Identification and Characterization of Halotolerant Petroleum-degrading Bacteria S WU Tao, XIE Wen-jun, YI Yan-li, et al. (3949)
Growth Kinetics and Phenol Degradation of Highly Efficient Phenol-degrading Ochrobactrum sp. CHI0 - CHEN Xiao-hua, WEI Gang, LIU Si-yuan, et al. (3956 )
Isolation of Aerobic Degrading Strains for TBBPA and the Properties of Biodegradation = +-«+s+setseessesesssnsimineniniinniinnenn QIAN Yan-yuan, LIU Li-li, YU Xiao-juan, et al. (3962)
Influences of Long-term Application of Organic and Inorganic Fertilizers on the Composition and Abundance of nirS-type Denitrifiers in Black Soil +++seererereeresremenennsisinniniiiennns

.................................................................................................................................... YIN Chang, FAN Fen-liang, LI Zhao-jun, et al. ( 3967)
Characteristics and Influencing Factors of Trichloroethylene Adsorption in Different Soil Types ++ HE Long, QIU Zhao-fu, LU Shu-guang, et al. (3976)
Degradation of Carbendazim in Paddy Soil and the Influencing Factors ««+«+eereereerersenmeescneneens XIAO Wen-dan, YANG Xiao-e, LI Ting-qiang ( 3983 )
Effects of Sulphur Compounds on the Volatile Characteristics of Heavy Metals in Fly Ash from the MSW and Sewage Sludge Co-combustion Plant During the Disposal Process with Higher

TEMPETALUTE +++++++++++414 40t LIU Jing-yong, SUN Shui-yu ( 3990)
Low-temperature Thermal Treatment of Dioxin in Medical Waste Fly Ash Under Unert Atmosphere JI Sha-sha, LI Xiao-dong,XU-Xu, et al. (3999 )
Hourly Measurement on Aerosol NH; and Gas NO, Emission in the Rice Field GONG Wei-wei, LUAN Sheng-ji ( 4006 )
Implementation of an Electronic Nose for Rapid Detection of Volatile Chloralkane and Chloroalkene WEN Xiao-gang, LIU Rui, CAI Qiang, et al. (4012)
Pilot Study on PAHs of the Atmosphere Around the Refuse Incineration Plant Based on the Technology of Passive Sampling - SUN Shao-ai, LI Yang, ZHOU Yi, et al. (4018)
Spatial Distribution and Pollution Source Identification of Agricultural Non-Point Source Pollution in Fujiang Watershed DING Xiao-wen, SHEN Zhen-yao ( 4025 )
Difference of P Content in Different Area Substrate of Constructed Wetland CAO Xue-ying, CHONG Yun-xiao, YU Guang-wei, et al. (4033)
Selective Detection of Viable Pathogenic Bacteria in Water Using Reverse Transcription Quantitative PCR LIN Yi-wen, LI Dan, WU Shu-xu, et al. (4040)
Formation of Disinfection By-products; Temperature Effect and Kinetic Modeling ZHANG Xiao-lu, YANG Hong-wei, WANG Xiao-mao, et al. (4046 )
A Novel Quantitative Approach to Study Dynamic Anaerobic Process at Micro Scale +«+sesseserersssesenensnsincniensnineieees ZHANG Zhong-liang, WU Jing, JIANG Jian-kai, et al. (4052)
Leaves of Platanus orientalis as the Carbon Source for Denitrification — «++++vssrerseressrssmmmminini XIONG Jian-feng, XU Hua, YAN Ning, et al. (4057)
Isolation, Charcaterization of an Anthracene Degrading Bacterium Martelella sp. AD-3 and Cloning of Dioxygenase Gene »«+e+eeseereeeess CUI Chang-zheng, FENG Tian-cai, YU Ya-qi, et al. (4062 )



4 KHAZ

BlES. RS ORGER [ NI

% F. (FEREEARY)
TENL FEAR EIE EZ252 HON
AOKE XEE BE BRET &
RFHAZ RS %2 Ak R R
| o9 W N W O BER

CGrMER=ZIE 6

w3

(HUANJING KEXUE)
(HA 1976 48 AT

2012411 H15 H 33% 21114

EHREERS

5 R A
JEsZa M4l
BokFE B

X

&

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)
Vol.33 No.11 Nov. 15, 2012

+ Z T EPER Superintended by Chinese Academy of Sciences
* B P EREEE S THEM I T Sponsored by Research Center for Eco-Environmental Sciences, Chinese
o3 7 ( [,‘J\;ﬁ%j]ufla):jjf?) Academy of Sciences
b BT R AR R 22 T 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
R N7 R Protection
= School of Environment, Tsinghua University
* & KK oE
% B (R ) G E RS Editor-in -Chief OUYANG Zi-yuan
N A AR
. - = Edited by The Editorial Board of Environmental Science ( HUANJING
JEHUT 2871 {54 (3 3E X U B ’
I H
KEXUE
18 5 B ECERS 100085 ) T .
H1E 01062941102 01062849343 P. 0. Box 2871, Beijing 100085 , China
f’}:ﬁ.OlO 62849343’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E—mai.l-hjkx@ reees. ac. en E-mail ;: hjkx@ rcees. ac. cn
http : //www. hjkx. ac. ¢n http://vwww. hjkx. ac. en
i BR 4 8 2 " it Published by Science Press
b A AR AL 16 2 16 Donghuangchenggen North Street,
H}ngﬁﬁ% . 100717 Beijing 100717 ,China
BN R 2 4T dvatdvakeEnky)— Printed by Beijing Bei Lin Printing House
% 1T 44 4 & K ik Distributed by Science Press
117 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT m Ab %@%ﬂﬁﬂm%% Domestic All Local Post Offices in China
.9[‘.._,\&?'_1' ':F‘ [Tfl Iﬂﬁ%@:ﬁﬁgjlé\/é§ Foreign China International Book Trading Corporation (Guoji
(63T 399 {5%6) Shudian) , P. 0. Box 399, Beijing 100044 , China
ISSN 0250-3301 Ny
nERS ., = . 2-821
HERETS 11.1895/X ENEEKS:
W E i 70. oofz ESEZITRS: M 205

EWSHhArFET




	01.pdf
	fm.pdf
	zm.pdf

	20121103.pdf
	03.pdf
	ym.pdf
	fd.pdf




