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Change of Atmospheric Pollution Diffusion Conditions in Beijing in Recent 35

Years
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Abstract ; In this paper, the monthly average of NCEP( National Center for Environmental Prediction ) reanalysis data (2.5° x2.5°),

the sounding data, and conventional observation data in Beijing (54511 station) were used to analyze the atmospheric pollution
diffusion conditions in Beijing in recent 35 years. The main conclusions were; in 1980 ~ 2015, the whole layer was warmer. After
1990, the temperature inversion phenomenon was obvious, and the whole air was stable. The cold air’s less effect on the lower layer,
lower frequency of great north wind speed and surface layer’s convergence led to the rising of pollution concentration. The location of
sink motion at the high level was lower and that of the ascending motion at the low level was higher. This led to the constriction of the
ascending motion below the boundary layer, worsening the pollution diffusion condition. In 1980 ~ 1989, the atmospheric capacity
index was steady, while in 1990- 1999, it fluctuated obviously and after 2000, it declined. In general, the atmospheric capacity
presented a gentle decline. In spring and winter of 1980-1989, as well as spring and summer of 1990-2015, the atmospheric capacity
was better. After 2000, the atmospheric capacity was decreasing compared to the last 20 years no matter in which season, and the
difference of atmospheric capacity in seasons diminished. The boundary layer was higher in spring and summer, and lower in fall and
winter in recent 35 years.

Key words : pollution diffusion conditions; great north wind speed; vertical motion; atmospheric capacity index; boundary layer height
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Fig. 6 Change of atmospheric capacity index,annual total precipitation and boundary layer height with time
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Table 1 ~ Comparison of atmospheric capacity index, boundary layer height , total average precipitation and wind speed greater than 3. 4 m-s ~!
P PN HE4 SRR SEZR GRS HE4 *ﬁcjtjl:)xk HE4F
Eizf I % /m I/ % /mm SR/ % IR/ % SFIEIAT %
1980 ~ 1989 1.34 5.5 612.7 -2.9 548.3 0.4 13.8 23.8
1990 ~ 1999 1.35 6.3 642.9 1.8 601.0 10 11.7 -2.2
2000 ~2015 1.12 -11.8 638. 4 0.2 490.0 -10.4 10. 6 -10.8
1980 ~2015 1.27 — 631.3 — 546.3 — 11.9 —
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Table 2 Month average of atmospheric capacity index and boundary layer height

. Ay
g0 TiH

1 2 3 4 5 6 7 8 9 10 11 12
1980 ~ 1989 A 1.8 1.5 1.6 1. 84 1.5 1.3 1.0 0.9 1.1 1.0 1.1 1.4
U 414.5 521.5 695.9 882.2 951.4 904.1 652.4 497.4 483.4 502.1 449.6 397.9
A 1.2 1. 1. 1.4 1. 1. 1.2 1.2 1.2 1.1 1.2 1.2

1990 ~ 1999 3 5 o 5
U 376.8 519.1 708.4 943.2 1021.2 997.9 737.2 548 526.5 520 444.5 371.9
2000 ~2015 A 0.9 1.0 1.5 1.6 1.5 1.1 1.0 1.0 1.0 0.9 0.9 1.0
U 385.3  469.7 760.3 922.5 999.5 966.3 726.6 561.9 516.7 500.1 440.4 411.9

DA FRRAE AR, U FRA )RR, m
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BRI/ T b 2 TS Gk BE A R G AR g, BT
PMKZE BTz sh#k R IAE D RZ AN X 2 3
TG YPIRUR.
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6 11 PR T LI 35 AR RS Yy BRI R L

2209

AR S, KRB B ECS R &t Bk K
PR IRA R RS A A W e R, 2 F
BREGEAEARISEE. 1980 ~ 1989 4F K< H B RN
RE T RARSE 1990 ~ 1999 4F K751 46 T B
31, 1M 2000 ~2015 4F RS2 w45 202 R 38/ N 1y
@ BASKE I35 R A GNAYRE ) 20
— AT B

(4)1980 ~ 1989 4F-HFEME TR H FHEE
J1EF 1990 ~ 1999 AEFEFMEFRAF BN
B HE 2000 4ELUE , TTIRM~ 2=, RSH 51
YN BE ST ER R TEDSS 1Y, 225 PE 25 AR ).

(5) 52 R B AEIX 35 APk R F N 2
B R AA TR L RRAIG, & MR B2 m B AR
AR,

SH Ak

(1] R, E88, 8RR, & o EKHIE R0 525 15 43 A
AUV RO B H AR S AR B AR S (0], B
2FiE ARk, 2015, 60(12) ; 1132-1143.

Xu X D, Wang Y J, Zhao T L, et al. “Harbor” effect of large

topography on haze distribution in eastern China and its climate

modulation on decadal variations in haze[ J]. Chinese Science

Bulletin, 2015, 60(12) . 1132-1143.

(2] XUy, skits, 2208, & FRERF R URRFE L2 1L
VI RELT]. BEHRGEAR, 2005, 16(2) @ 220-230.

Liu X N, Zhang HZ, Li Q X, et al. Preliminary research on the

climatic characteristics and change of fog in China[ J]. Journal of

Applied Meteorological Science, 2005, 16(2) : 220-230.

[3] CheHZ, Zhang X Y, Li Y, et al. Haze trends over the capital
cities of 31 provinces in China, 1981—2005[ J].
and Applied Climatology, 2009, 97(3-4) : 235-242.

(4] R, RBent, Z9E, % 1951-2005 4 b oK Jifi 48 11 A 25 28
L[], K454, 2010, 68(5) : 680-688.

Wu D, WuX]J, Li F, et al. Temporal and spatial variation of

haze during 1951- 2005 in Chinese mainland [ J ]. Acta

Meteorologica Sinica, 2010, 68(5) : 680-688.

[5] 356, BEs, R58, 55, PRu #R R 4 R 25 (9 K 0 8 L R AIE
L MRS B 3 2 A SR R (D). BRI AL 2R, 2014,
34(1): 1-11.

Wu D, Liao BT, Wu M, et al. The long-term trend of haze and

Theoretical

fog days and the surface layer transport conditions under haze
weather in North China [ J]. Acta Scientiae Circumstantiae,
2014, 34(1): 1-11.

[6] Zhang X Y, Wang Y Q, Niu T, et al. Atmospheric aerosol
compositions in China; spatial/temporal variability, chemical
signature, regional haze distribution and comparisons with global
aerosols[ J]. Atmospheric Chemistry and Physics, 2012, 12
(2):779-799.

[7] Sweets D G, Gupta S, Waldhoff S T, et al. Black carbon
emissions in China[ J]. Atmospheric Environment, 2001, 35
(25) : 4281-4296.

[ 8] Zhang Q, Streets D G, Carmichael G R, et al. Asian emissions
in 2006 for the NASA INTEX-B mission [ J |. Atmospheric

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Chemistry and Physics, 2009, 9(14) . 5131-5153.

Wu Q Z, Wang Z F, Gbaguidi A, et al. Numerical study of
contributions to air pollution in Beijing during CARE Beijing-
2006[J]. Atmospheric Chemistry and Physics, 2011, 11(12) :
5997-6011.

TE4, e, TAK. JKFI5 Y R4 6] X5 i —— K
TG AR XK S35 PSR T]. RS R
7%, 2011, 16(6) : 690-696.

Wang X Q, Yang T, Wang Z F. Impact of dust-haze episode

from one air pollution control region to the other-one case study
[J]. Climatic and Environmental Research, 2011, 16(6) : 690-
696.

BAR, JEARAE, WG, AF. AR KRN BR = AR XA T )
s B M (], FREERL S, 2015, 36 (12) : 4358-
4365.

Zhao W, Fan S J, Xie W Z, et al. Influence of Burning
fireworks on air quality during the spring festival in the pearl river
delta[ J]. Environmental Science, 2015, 36(12) ; 4358-4365.
fEMEE, JRRIR. KRR T RS [ 1], RIFE,
1998, 22(4) : 454-459.

Ren Z H, Su F Q. Environment background field of atmospheric
transportation[ J]. Scientia Atmospheric Sinica, 1998, 22(4) .
454-459.

TR, MG, GBI ES R TR EEJE A5 xR R
R E AR T]. MR, 2002, 13
(S1): 153-159.

Zhang Q, Zhao S Y, Jin Y L. A preliminary study of impacts of
wind in low level and temperature stratification on vertical
distribution of atmospheric pollutants in Beijing area[ J]. Journal
of Applied Meteorological Science, 2002, 13(S1) . 153-159.
RN IMRYE, TR, 55, FRIES -8 KA Y AR
Z[J]. BleFmEdR, 2013, 58(13); 1178-1187.

Zhang X Y, Sun J Y, Wang Y Q, et al. Factors contributing to
haze and fog in China[ J]. Chinese Science Bulletin, 2013, 58
(13). 1178-1187.

KA, ZE0k, KA. 2013 4F 1 H i EZR SRSt ok 25 2
RATHERIREMII]. PEBE: HERBE, 2014,
44(1) : 27-36.

Zhang R H, Li Q, Zhang R N. Meteorological conditions for the
persistent severe fog and haze event over eastern China in January
2013[J]. Science China Earth Sciences, 2014, 57(1) ; 26-35.
T AKX, 8, T3, %. 201345 1 AIRERARMIRRE G YL
MR R B X SR ()], P B HiEkEl, 2014, 44
(1):3-14.

Wang Z F, Li J, Wang Z, et al. Modeling study of regional
severe hazes over Mid-Eastern China in January 2013 and its
implications on pollution prevention and control [ J]. Science
China Earth Sciences, 2014, 57(1) ; 3-13.

B, SIS, VP, S D KRR AR X R e
TR HERAEA]. R, 2015, 41(7) : 890-898.
MaoZ C, Ma J H, Xu J M, et al. Comparative analysis of
pollution diffusion conditions under the control of sustained
easterly system in Shanghai[ J]. Meteorological Monthly, 2015,
41(7): 890-898.

Zhao X J, Zhao P S, Xu J, et al. Analysis of a winter regional
haze event and its formation mechanism in the North China Plain
[J]. Atmospheric Chemistry and Physics, 2015, 13 (11);



2210 7N 55 A 2 38 %
5685-5696. characteristics and formation mechanisms of serious pollution
[19] 15 KRR, EHE s L5 3T 50 AFEAE ML X 55 TS YL A 4 events in October 2014 in Beijing [ J ]. Research of

[20]

[22]

[24]

[25]

fELJ]. hEFEERA, 2015, 35(8) : 2272-2280.

Tan C H, Zhao T L, Cui C G, et al. Characterization of haze
pollution over Central China during the past 50 years[ J]. China
Environmental Science, 2015, 35(8) : 2272-2280.

MEMEEEF. o iE R AR K T BRI s BT s [T ]
WRTT T SIRTT TS, 2006, 19(4) : 37-39.

Mei P W. Influence of steady weather conditions to air quality in
Tianjin[ J]. Urban Environment & Urban Ecology, 2006, 19
(4):37-39.

WM, F2T5°, #Er, S BRIT =M UORGL RZ FRE &
FORERRRI[ )], hEBRERL:, 2006, 26(S1) : 4-6.

Fan S J, Wang A Y, Fan Q, et al. Atmospheric boundary layer
features of Pearl River Delta and its conception model[ J]. China
Environmental Science, 2006, 26(S1) ; 4-6.

ERRIE, WA, EHH, 55, 2013 470 H B E AR X R
FPURHHT]. PEFE . EREL, 2014, 44(1)
15-26.

Wang Y S, Yao L, Wang L L, et al.

formation of the January 2013 heavy haze pollution episode over

Mechanism for the
central and eastern China[J]. Science China Earth Sciences,
2014, 57(1) : 14-25.

F, PRARIR, 0T, S5 RINT PM, BB RHIE 55
PRI T]. Pl R4, 2008, 24(5) : 564-568.
Wang H, Lin C C, Cai Y Y, et al. The relationship between
mutation characteristics of PM,, and meteorological conditions in
Fuzhou city[ J]. Journal of Tropical Meteorology , 2008, 24(5) :
564-568.

REEPE, s/NFY, RBEA, AF Jbal— kg KSR
REFEST[]]. R EHEEH, 2013, 29(5) : 12-19.
Tang Y X, Zhang X L, Xiong Y J, et al. Meteorological
characteristics of a continuous haze process in Beijing [ J ].
Journal of Meteorology and Environment, 2013, 29(5) . 12-19.
R, ZEal, WAM, 45 2014 4510 AL 4 s
B YEBR N [J]. BB TS, 2015, 28
(2):163-170.

Cheng N L, Li Y T, Zhang D W, et al. Analysis about the

[26]

[27]

[28]

[29]

Environmental Sciences, 2015, 28(2) : 163-170.

R, TR, XA, BR 2 ARORTTS Y W HE TR 58 B A
3 SSIM2 B AR T LA R ASERIE R i PEAN B i (T
SEPBHE, 2009, 37(6) : 641-645.

Zhu R, Xu D H, Zhao S S. Second-generation source-strength
inversed model and its application in atmospheric environmental
impact assessment for urban planning[ J ]. Meteorological Science
and Technology, 2009, 37(6) . 641-645.

Hong SY, Pan H L. Nonlocal boundary layer vertical diffusion in
a medium-range forecast model [ J]. Monthly Weather Review,
1996, 124(10) ; 2322-2339.

BAe, IhIEME, FEETE, % @Mt SR At ath X
w15 JIE BRI R LRI T [T]. FREERLE, 2015, 36
(3): 801-808.

Liao X N, Sun Z B, Tang Y X, et al. Meteorological mechanism
for the formation of a serious pollution case in Beijing in the
background of northerly flow at upper levels[ J]. Environmental
Science, 2015, 36(3) : 801-808.

INJEME, BEeAe, E b1, 55 Rt XA ES YT F
FUR AT PM, IEBRIEFI[T]. BBk, 2016, 37(10) .
3679-3685.

Sun Z B, Liao X N, Wang Z S, et al. Scavenging effect of rime
and east wind on PM, 5 under air heavy pollution in Beijing[ J].
Environmental Science, 2016, 37(10) ; 3679-3685.

Br/NEL. 2012 4E7 A 21 HALRUR R BER A AH[T]. K
4, 2012, 38(11); 1313-1329.

Yu X D. Investigation of Beijing extreme flooding event on 21
July 2012[ J]. Meteorological Monthly, 2012, 38(11) . 1313-
1329.

Basn, Wokth, 220, % KL EIs R H P, |
WM )], BERESH A, 2016, 39(3) .
143-149, 161.

Cheng N L, Zhang D W, Li Y T, et al. Effects of wind direction
on spatial distribution of PM, 5 during heavy pollution days in
Beijing[ J ]. Environmental Science & Technology, 2016, 39
(3):143-149, 161.



HUANJING KEXUE Vol.38  No.6

Environmental Science ( monthly) Jun. 15, 2017

CONTENTS

Comparison of Models on Spatial Variation of PM, 5 Concentration; A Case of Beijing-Tianjin-Hebei Region WU Jian-sheng, WANG Xi, LI Jia-cheng, et al. (2191)
Change of Atmospheric Pollution Diffusion Conditions in Beijing in Recent 35 Years —+«+eessesseseesesenssisnienenninincnsnninenenes GUO Chun-wei, SUN Zhao-bin, LI Zi-ming, et al. (2202)
Precipitation and Its Effects on Atmospheric Pollutants in a Representative Region of Beijing in Summer HAN Li-hui, ZHANG Hai-liang, XIANG Xin, et al. (2211)
Impact of Mountain-Valley Wind Circulation on Typical Cases of Air Pollution in Beijing DONG Qun, ZHAO Pu-sheng, WANG Ying-chun, et al. (2218)
Fugitive Dust Emission Characteristics from Building Construction Sites of Beijing XUE Yi-feng, ZHOU Zhen, HUANG Yu-hu, et al. (2231)
Characteristics of Volatile Organic Compounds Emitted from Biomass-pellets-fired Boilers «-«+«+seesrereeereseeenneneeens +»+ WU Chang-da, ZHANG Chun-lin, BAI Li, et al. (2238)

70U Yu, DENG Xue-jiao, LI Fei, et al. (2246)

Characteristic Study on the “Weekend Effect” of Atmospheric O in Northern Suburb of Nanjing WANG Jun-xiu, AN Jun-lin, SHAO Ping, et al. (2256)

Atmospheric Ammonia/ Ammonium-nitrogen Concentrations and Wet and Dry Deposition Rates in a Double Rice Region in Subtropical China «+«+=«+sseessersesssessnensimniniensinincneenns

,ebal. (2264)

WANG Qiang-xiang, TAN Zheng-ying, ZHAO Hui, et al. (2273)

DU Guo-yong, WANG Qian, ZHANG Shu-lin, et al. (2280)
)
)

Species of Iron in Size-resolved Particle Emitted from Xuanwei Coal Combustion and Their Oxidative Potential

Dioxin Pollution and Occupational Tnhalation Exposure of PCDD/Fs in Municipal Solid Waste Incinerator
Characteristics of Mercury Emissions from Modern Dry Processing Cement Plants in Chongqing ZHANG Cheng, ZHANG Ya-hui, WANG Yong-min, et al. (2287
Correlations of Light-duty Gasoline Vehicle Emissions Based on VMAS and CVS Measurement Systems ++:+eeeseesressessenseenennee WANG Hong-yu, HUANG Cheng, HU Qing-yao, et al. (2294
Emission Characteristics of Particulate Matter from Diesel Buses Meeting Different China Emission Standards Fueled with Biodiesel - -

............................................................................................................................................................... LOU Di-ming, ZHAO Cheng-zhi, XU Ning, et al. (2301)
Spatial Variation and Environmental Significance of 380 and 8D Isotope Composition in Xijiang River «:+essesessesuesisnssnisinniiins XU Qi, LI Jian-hong, SUN Ping-an, et al. (2308)
Comparative Study of SWAT and DNDC Applied to N Leach and Export from Subtropical Watershed «+:«+«sxeeeeseeesessnenscinsiinien HAN Ning, CHEN Wei-liang, GAO Yang, et al. (2317)

)

Comparison of Relationship Between Conduction and Algal Bloom in Pengxi River and Modao River in Three Gorges Reservoir —«e-eeessesreseess JIANG Wei, ZHOU Chuan, JI Dao-bin, et al. (2326

Temporal and Spatial Variation Characteristics of Nitrogen and Phosphorus in Sediment Pore Water and Overlying Water of Dianchi Caohai Lake -+ -

............................................................................................................................................................ WANG Yi-ru, WANG Sheng-rui, JIAO Li-xin, ef al. (2336)

LUO Yu-hong, NIE Xiao-gian, LI Xiao-ling, et al. (2345)

ZHANG Jia-quan, TIAN Qian, XU Da-mao, et al. (2355)
Formation of Brominated Disinfection By-products in Low Temperature Multi-effect Distillation (LT-MED) Process for Seawater Desalination =«++«+«+sessessesseressesenenssimnenennsnininennens

- QI Fei, SUN Ying-xue, YANG Zhe, et al. (2364)

WANG Chen-ye, JIANG Kuo, XIE Wen-long, et al. (2373)

"""""""""""""""" JIN Jian-rong, LI Tian, SHI Zhen-hao ( 2379)

Removal of 2,4-dichlorophenol in Underground Water by Stabilized Nano Zero-valent Iron ««+sessesseseeeeesesneneens ZHANG Yong-xiang, CHANG Shan, LI Fei, et al. (2385)

: )

)

Distribution and Emission Flux Estimation of Phosphorus in the Sediment and Interstitial Water of Xiangxi River

Pollution Characteristics and Risk Assessment of Heavy Metals in Water and Sediment from Daye Lake

-+ WEI Hong, SUN Bo-cheng, YANG Xiao-yu, et al. (2393
JINAG Bo-hui, LIN Jian-wei, ZHAN Yan-hui, et al. (2400
Removal of Nitrogen in Municipal Secondary Effluent by a Vertical Flow Constructed Wetland Associated with Iron-carbon Internal Electrolysis =«+«+seseesserseesesenenssnineniensiniinsnne
............................................................................................................................................................ ZHENG Xiao-ying, ZHU Xing, ZHOU Xiang, el al. )
ZHANG Shi-yang, ZHANG Sheng-hua, ZHANG Xiang-ling, et al. )
+ ZHANG Ling, PENG Dang-cong, CHANG Die (2429)
FENG Li, YU De-shuang, LI Jin, et al. (2435)
444)

)

)

Enhancement of Sulfamerazine Degradation Under H,0,/KI System by Ultrasound and UVA Irradiation -

Comparison of Phosphate Adsorption onto Zirconium-Modified Bentonites with Different Zirconium Loading Levels «+++

2412
2419

(
(

Purification Efficiency and Influencing Factors of Combined Bio-filters for Aquaculture Wastewater

Effect of Temperature on PAO Activity and Substrate Competition

Enrichment and Nitrogen Removal Characteristics of Marine Anaerobic Ammonium Oxidizing Bacteria

Ammonia Removal Rate and Microbial Community Structures in Different Biofilters for Treating Aquaculture Wastewater ZHOU Hong-yu, HAN Mei-lin, QIU Tian-lei, et al. (2
ZHOU Zheng, LIU Kai WANG Fan, et al. (2453

MA Zhao-tui, et al. (2461

)

.................................................................................................................................................................. RhN Ll fel Y ANC Xll’l pingv ZHANG Wen -wen (2470)
Isolation, Identification and Characterization of the Filamentous Microorganisms from Bulking Sludge ZHANG Chong-miao, NIU Quan-rui, XU Li-mei, et al. (2477)
Applicability and Microbial Community Structure of Denitrification Suspended Carriers ««+s«+sxsseseesessessereeneees TAN Yang, LI Ji, XU Qiao, et al. (2486)
Effect of Thiosulfate on the Carbon Fixation Capability of Thiobacillus thioparus and Its Mechanism «esxeveessesressssssemeneneniini, LI Huan, WANG Lei, WANG Ya-nan (2496)
Characteristics of Fungi Community Structure and Genetic Diversity of Forests in Guandi Mountains ++ QIAO Sha-sha, ZHOU Yong-na, CHAI Bao-feng, et al. (2502)
Source Apportionment of Soil Heavy Metals in City Residential Areas Based on the Receptor Model and Geostatistics *++++ CHEN Xiu-duan, LU Xin-wei (2513)
Environmental Health Risk Assessment of Contaminated Soil Based on Monte Carlo Method; A Case of PAHs TONG Rui-peng, YANG Xiao-yi (2522)
Influencing Mechanism of Eh, pH and Iron on the Release of Arsenic in Paddy Soil ZHONG Song-xiong, YIN Guang-cai, CHEN Zhi-liang, et al. (2530)
Correlations Between Different Extractable Cadmium Levels in Typical Soils and Cadmium Accumulation in Rige «+weeseeseeeneesesenennsenennes CHEN Qi, DENG Xiao, CHEN Shan, et al. (2538)
Remedying Effects of a Combined Amendment for Paddy Soil Polluted with Cd for Spring and Autumn Rice «+reseereersereeesennenseneenes CHEN Li-wei, YANG Wen-tao, GU Jiao-feng, et al. (2546)
Effects of Two Amendments on Remedying Garden Soil Complexly Contaminated with Ph, Cd and Ag «reereereeereremenmenienennniniens TIAN Tao, LEI Ming, ZHOU Hang, et al. (2553)
Sorption of Phenanthrene to Soybean and Wheat Roots and the Bioavailability of Sorbed Phenanthrene ««+eseseereesesvseeneneisinencnnnes WANG Hong-ju, LI Qian-gian, SHEN Yu, et al. (2561)
Effects of Dissolved Organic Matter Fractions Extracted from Humus Soil on Sorption of Benzotriazole in Brown Soil and Black Soil YANG Ning-wei, BI Er-ping (2568 )
Effects of Topography, Tree Species and Soil Properties on Soil Enzyme Activity in Karst Regions — «+esereereereersmenenensincnensincniens LUO Pan, CHEN Hao, XIAO Kong-cao, et al. (2577)

Effects of Long-term Organic Amendments on Soil N, 0 Emissions from Winter Wheat-maize Cropping Systems in the Guanzhong Plain +-«w+seereseererresinsenneiinsnes e
............................................................................................................................................................ HAO Yao-xu, LIU Ji-xuan, YUAN Meng-xuan, et al. (2586)
YUAN Hao-dong, BAI Yao, LI Qiu-xu, et al. (2594)
Accumulation Characteristics and Health Risk Assessment of Heavy Metals in Wild Fish Species from Diaojiang River, Guangxi ««+-«+«+-ssssssssssrssssssnsnnininensininensisn s
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" WANG Jun-neng, MA Peng-cheng, ZHANG Li-juan, et al. (2600)
GAN Rong, GE Ming-min, LIU Yong-di, et al. (2607)
WANG Hong-li, YANG Zhao-xun, JING Sheng-ao (2617)

Exposure Route of Dioxin-like Polychlorinated Biphenyls in Hair Based on Passive Sampling

Effect of Activated Carbon Addition on the Anaerobic Fermentation of Corn Straw in Mesophilic and Thermophilic Conditions

Volatile Organic Compounds(VOCs) Source Profiles of Industrial Processing and Solvent Use Emissions: A Review





