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ZHANG Han -yu, CHENG Shui-yuan * , YAO Sen WANG Xiao-qi, ZHANG Jun-feng
(Key, Laboratory of Beijing on Regional Air Poﬂutlon Control Coﬂege of Environmental and Energy Engineering, Beijing University of
Technology, Beijing 1700124, China)

Abstraet: In this study, the Aerosol Chemical Speciation Monitor ( ACSM) was used to conduct real-time and continuous
comprehensive observation of chemical components in non-refractory submicron aerosols (NR-PM, ) from October 15 to November 15,
2016. In addition to that, the evolution characteristics of NR-PM; chemical components were discussed. The potential source
contribution function ( PSCF) method and a meteorology-air quality coupling model system ( WRF-CAMx) were applied to identify the
potential PM, 5 emission sources and transport path in Beijing, and the vertical distribution characteristics of PM, 5 net transport flux.
The results indicate that the monthly average mass concentrations of NR-PM, and PM, ; were (59. 16 £57.05) pg-m > and (89. 82 +
66.66) pg-m ", respectively. On average, NR-PM, accounted for (70.31 £22.28)% of PM, . During the whole study period,
Org, NO; , SO2™, NH,’, and Chl represented (42.75 +11.35)% , (21.27 £7.72)%, (19.11 £7.08)% , (12.19 £2.64)% ,
and (4.68 £3.24) % of NR-PM, , respectively. The diurnal variation characteristics of different chemical components were disparate.
The high potential source areas were mainly located in southern Hebei, northeastern Henan, and western Shandong provinces during the
whole study period. During the haze episode, the potential regions of higher contribution were concentrated in Baoding, southern
Beijing, and Langfang. The simulation results of WRF-CAMx showed that the vertical distribution characteristics of PM,  net flux
varied with different altitudes. The adjacent cities mainly export PM, ; to Beijing, and the PM, ; net fluxes mainly occurred at 600-800
m during the whole study period. PM,  in Beijing from external sources mainly occurred in high altitudes during the early stage of the
heavy pollution episode. Then it turned to near-ground transport until November 5, when the pollution was the most severe. This
indicated that high-altitude and near-ground transport both played an essential role in the formation of heavy PM, 5 pollution in Beijing
during the autumn. Moreover, two important transport pathways were identified: the southwest-northeast pathway ( Baoding — Beijing
— Chengde) and the northwest-southeast pathway (Zhangjiakou — Beijing — Langfang-south — Tianjin).

Key words: Aerosol Chemical Speciation Monitor ( ACSM) ; non-refractory submicron aerosols (NR-PM, ) ; chemical components;
potential source contribution function (PSCF) method; meteorology-air quality coupling model system ( WRF-CAMx) ; PM,  transport
flux
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Fig. 3 Diurnal variations of chemical species, gaseous pollutants

and meteorological parameters during the study period
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COR / 0.85 0.97 0. 84 0. 84
NMB % ~4.14 ~4.87 -7.75 -3.53
RH NME % 16.67 12.74 12.41 10.50
COR / 0.67 0.82 0.61 0.62
NMB % 40.33 48.26 25.71 20.58
WS NME % 44.77 56. 60 33.75 35.99
COR / 0. 66 0. 64 0.63 0. 64

2.5 PM, T il &R AT JERYIE H A RRIE. A 6 T, PM, i+l & B

6 o T 4 A 00 I 1 ] A1 — R 8 75 Y il i ?ﬁﬁifﬁ?ﬁﬂ@%lﬁlﬁﬁxlﬁ]. BAWFIEIIE], AN =
(2016 4E 11 H 1 ~7 H)PM, jifEHdE R & PM, S\ AEHE RN IE(E, 7EIE4K 600 ~ 1 000 m



51

TR T4E : 2016 4F 10 ~ 11 7 B L 57 R AUWOR 15 YL R 5 e ML

2007

Ak B R R, A F 49,42 ~60. 68 t-d T,
HH L 1308 T ) I st b DX A PML, ) 0 v T b o
IR AR T PM, BB, IF H PM, =S Lk
XRAG R TTIRU AR ZME 6(a)]. HSE
B, AR A R b 5T B 9l ik 339. 36
ted ™, BRI i A VS R RN R K A B 3 R
JEAT K B AR E (437, 14 t-d ") FIJKTE (- 693. 88
ted '), PRI DAHET ) — 45 G HE PM, 575 Ye il
Fnim e, BOVE - AR AL i 1 (PR —db st oK
). peAh, JBEYF(db) FIRHEATE 400 m DLR RRSi
% PM, s ZJbRT, TM7E 400 m D F#EAS JpiZ ok B
LRI PM, 5, X2 i T RE & R B 3 i, X
) KA T AR TS

2016 4E11 A1 HET7 H, dbatk A T —w i

T B 16 79 JiE/m

T FLJ [f] 5 JE/m

(e) 11-02

=150 =50 50 150 250

T 7 17 ¥ HE/m

=200 =100 0 100 200 300

T FL [0 5 HE/m

(2) 11-06

-400 200 0 200 400
L ik ed ™

RIS Qe 7, AWFIE R AT PM, o 1% i il & 1 7
PSR EG Y i BT T (B 6(b) ~6
(h)]. 11 A 1 HILE PM, (W4 FHRARKE, H
BIEN 42 pg-m ™, BAEHEREH333.10t-d ', 5
FEAEGT W B (E AR 2, PM, 5 35 B i )2 1 JER
i (B ) bR, it aT AR 2Ah T 1) AR A 1 A
RS 1L A 2 BIFGG, PM, JHREEZ T 2 E T,
PM, & 57 %A &R B AR A, (AR 400 m
AR PM, 5 6B ¥ 08 B U] S B, A T 42,84 ~
80.32 t-d ' ZIH], X jE PM, Vi AN XL [ T 5
RPN TR 11 H 3 ~5 HNESYH, PM,  HY
e 7S AL LA 188. 58 ~255.58 wg-m . [F6(d)
R 11 A 3 HFEWH 250 ~600 m Z 0] PM, &4
BOASREL, SR A RS 461,54 ted HE 11

1261
1001 -_
817
611
459
359
252
153

97 | (b)11-01
48

=100 =50 0 50 100 150

T L 1 6 m

TEFLTT I 15 JE/m

97
48

=250 =150 =50 50 150 250 350

(d) 11-03

1261
1001
817
611
459
359
252
153
97 | (f)11-05
48 k .
-100 -50 0 50 100
1261
1001
817
611
459
359
252
153
97 1 (my11-07
48

-100 =50 0 50 100 150
HH A i ed™!

e #7716 19 HE/m

L7 10) 46 m

6 EAVNHRBEM—REFTRILEPM, EHEEEES HHIIE

Fig. 6 Vertical distribution of PM, 5 net fluxes during the study period and a typical heavy pollution event

b



2008 7D 53

B 40 %

A4 B PM, WA B I v T 35 Y i BRI, B
(9 HE B AEIEER 100 m AR A, BERAIHL o 15 e
W (Y X A4 S B R A fE T . A A v
WK 129.00 t-d ™, XJEH T HR PM, W E
FL,H 11 A 4 Bt gt e X O XOE R T 1.2
RGN T PM, T
o, SECT PM, EZRE R HAN, 11 A1
H ~4 H PM, s EEZ LT 2 IE o R T, Jb
FEAE N PM, 24K, [l S 03 T W R B
LTI, BIPE RS-0 07 1 (ff 5 —db st — R )
FPEIL -2 7 1] (R O —db st — B b — Kk
X5 Gao % RS A R — 11 H 5 H PM,
FEFF IR NI, AR R IR RS R e BE. NIl 6 (f) 7T
H, MK 50 m LA E PM,  BOAgEE R O Tl U
Wb 5 2 B < R T AN 2% PM,, | TR
P 800 m ZE A7 ) il A B B KA - 52.89
t-d ™. FEWEK 400 m LAF EEA AL iE, B
VG AL R ] (kR I —Absi— 857 ) R4 1676
J7 ] (RS- — ), WAE TR 400 m LA L,
AL s P R R 22, K 1 b 54
5678 2 AL B s e, RN B 6 7
F ool b A ot 0 3 48 g R Th A R
AR, IR IKA. 08 mes ™", AR Al
B A , 07 BV 54 i

mes_

i e IR T o,
3 &

(1)2016 4F 10 ~ 11 H At 50 R PORY T35 4 ™
i, NR-PM, Fl PM, ; Jit & ¥ B 53 il /55 35 (59. 16 +
57.05) pg-m > F1(89.82 +66.66) pg-m >, NO,
F CO SR XT 575 YL I ] NR-PM, BYJE WL
LIViEPS

(2)Org, NO; . SO;” . NH,; #l Chl /& NR-PM,
() =B 20 A, B LI ) | E VS g H R
H S5 R[5 YL S5 g0t BE 5 A U143 7E NR-PM, 1 ET (5
IR, I B H AR RRA I AE e B I 22

(3) PSCF 43 #r & B, &4~ W00 93 1), Jefdb me
L TR AR G K 1L 2R P R AR 52 e JE 5t NR-PM,
VR EE 1) DX T Y U () Y 7 DT kR Y IX
BB A SR IX, R | db e
K JER 5 5

(4) PM, ;¥ i 52 0 I 2 ) A 00 A AR
AN B 5t 55 Wk S0 30 T (1] A= 1 PM,, 5 1% i 38 1
WA ST FRERA TR, J65T PM, 575 4432 5 %5 Al
AT b T A% 0 P S [R5 ).

-

IR (106, 117.95%1-d 7). AL PM,

(5) FEi5 Y iy By EBU R T B RL i AR
RIPE R - AR b 07 1) (R —db i — 7K 48 FPE -7 e
J7 1) (R A= — i b — K ) .
B X
[1] Lang J L, Zhou Y, Chen D S, e al.

contribution of shipping emissions to atmospheric PM, 5 using a

Investigating the

combined source apportionment approach [ J]. Environmental
Pollution, 2017, 229 557-566.

Zheng G J, Duan F K, Su H, et al. Exploring the severe winter
haze in Beijing:

the impact of synoptic weather, regional

transport and heterogeneous reactions [ J ].  Atmospheric
Chemistry and Physics, 2015, 15(6) : 2969-2983.
Qi M, Zhu X, Du W, et al.

evaluation based on simultaneous measurement of indoor and

Beijing [ J 1.

Exposure and health impact
ambient PM, 5 in Haidian, Environmental
Pollution, 2016, 220 704-712.
Song S K, Shon Z H, Park Y H. Diurnal and seasonal
characteristics of the optical properties and direct radiative-forcing
of different aerosol components in Seoul megacity {47 ; Science of
the Total Erivironment , 2017, 599-600; 400-412:% /|
BESCH, G, A0, . I PM, | B BOBR A A TR
BHUBFTE[ 1] P EPEERE, 2014, 34(6) : 136141368,
Xue W B, Fu F, Wang' J'N, et al. Numeﬁ.cah'ﬁé{udy on the
charactefistiés of“urégin'rlal transport of PM, 5 in China[ J ]C_h‘l‘na
Envir(:nmg:ntal -S‘c‘:ien(‘,t?l‘7 201‘§¥, 34(6): 1361-1368.
Sun Y L, +Wang 7 F, D;J:“.;"W, et al. Long-term re.al—.limfi .
measurerr.péms of aerosol par".t.li.cle composition in-Beijing,. Chi‘ﬁ';.;;:_,‘
seasonal v iations, meteorological effects, and source anal§sis
[J1¢ Au'zspheric Chéllnislry and Physics, 2015 w15 E 1:7 ).
10149-10165. F
EDHRL UK, SKIESE, SR HUBNT & PM, 5 URHE &
WA ). IR, 2018, 38(8) : 2846-
2856.
Han L H, Xiang X, Zhang H L, et al. Pollution characteristics
of PM; and factors affecting the formation of haze pollution at a
developed zone in Beijing [ J]. China Environmental Science,
2018, 38(8) : 2846-2856.
[ 8] Zu0E, Bl 55, 45, 2013 4E 1 A JLRTT PM, o K Bk 5 A7
BT, HEERE, 2015, 36(4) ; 1148-1153.
Li X, Nie T, Qi J,
PM, 5 in Beijing in January 2013[ J]. Environmental Science,
2015, 36(4) : 1148-1153.
fal o, Ehh, FRA, 45 2014 4F 10 H RUHEERM X — K
PM, T e BRI BRI [ T]. R4, 2016, 42(7): 827-
837.
He X H, Ma J Z, Xu J, et al. Simulation of a heavy PM, s
pollutant event over Beijing-Tianjin-Hebei region in October 2014
[J]. Meteorological Monthly, 2016, 42(7) . 827-837.
SRS, BRERA WRAE, 5. Rl PM, 5 YRR K KA
ATTRR[J ], dbat TA R 2440, 2017, 43(8) : 1252-1262.
Zhang HY, Lang J L, Wen W, et al. Pollution characteristics

et al. Regional source apportionment of

and regional transmission of PM, 5 in Tangshan[ J]. Journal of
Beijing University of Technology, 2017, 43(8) . 1252-1262.
[11] B, N, SRIEAE, 4. 5UE s X A R AR 15 YA R AE
RALKHR BB T]. R4, 2017, 43(7) : 813-822.
Hua C, Liu C, Zhang H D, et al. Characteristics of air pollutant
transport over Beijing-Tianjin-Hebei region during winter months
and improvement of transport weather index[ J]. Meteorological
Monthly, 2017, 43(7) . 813-822.

[12] NgN L, Herndon S C, Trimborn A, et al. An aerosol chemical



51

RIS FEEE . 2016 4F 10 ~ 11 F B b 57 KA UK 15 YL R AE 5 44 i

2009

[13]

[14]

[15]

[16]

[17]

[18]

'3

[19]

i resolution i Chjna [J Atmospheric Chemlsh‘y ﬁpﬂ- th:' s
=1,2017, 17(4}" 2839 2864. - e

speciation monitor ( ACSM ) for routine monitoring of the
composition and mass concentrations of ambient aerosol [ J].
Aerosol Science and Technology, 2011, 45(7) : 780-794.

Zhang Y J, Tang L L, Yu H X,

sources and evolution processes of aerosol at an urban site in

et al. Chemical composition,
Yangtze River Delta, China during wintertime[ J]. Atmospheric
Environment, 2015, 123 339-349.

Li HY, Zhang Q, Zhang Q, et al. Wintertime aerosol chemistry
and haze evolution in an extremely polluted city of the North
China Plain:
combustion[ J|. Atmospheric Chemistry and Physics, 2017, 17
(7): 4751-4768.

Sun Y L, Wang Z F, Dong H B,
summer organic and Inorganic aerosols in Beijing, China with an
Aerosol Monitor [ J ].
Environment, 2012, 51(5) ; 250-259.

TE, Tk, FEW, . K PM,, M NO, Hikisie ki
TERIXATFEL)]. PREBEEREE, 2014, 34(12) ; 3009-3016.
Wang G C, Wang Y, Xin Y J,
and potential source areas of PM,, and NO, in Tianjin[J].
Environmental Science, 2014, 34(12) . 3009-3016.
LiDP, LiuJ G, Zhang J S,
transport pathways and potential sources of PM, 5 and _,FMIO in
Beijing from 2014 to 2015 [ ] ].
Sciences, 2017, 56 214-229. f

significant contribution from coal and biomass

et al. Characterization of

Chemical  Speciation Atmospheric

Transportation pathways
China

et al.

et al. Identification of tong-range

Journal of Environmental

Zhou Y, Xing XF, Lang JL, et al. A/ (‘omprehenswe biomass™

~burning emls%ion mventOIy with high bpdtldl ahd tdtnpﬁra'[

Chen D 85 Zhao' N, Lang J L, et al. Contribution of] .s'hip

- emlssmns to the concentration of PM,5: a comprehensl'l/e study

[20]

[21]

[22]

uilng AIS datalanid WRF/Chem modf-l in Bohal Rim Heglon

i Chma[]] Science of the Total ILnVlronment 2018 #.610- ¢ 611
| 147651486 4 =

C}_lahg X, Wang"S X, Zhao B, et al. Assessment of inter—city
ti:énspon of particulate matter in the Beijing-Tianjin-Hebei region
[J]. Atmospheric Chemistry and Physics, 2018, 18(7) ; 4843-
4858.

Hu W, Hu M, Hu W W, et al. Seasonal variations in high time-
resolved chemical compositions, sources, and evolution of
atmospheric submicron aerosols in the megacity Beijing [ J ].
Atmospheric Chemistry and Physics, 2017, 17 (16): 9979-
10000.
Zhang Y ],

characteristics,,

et al. Insights into

Tang L L, Wang Z,
sources, and evolution of submicron aerosols

during harvest seasons in the Yangtze River Delta region, China

[23]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[J]. Atmospheric Chemistry and Physics, 2015, 15(3) ; 1331-
1349.

Gong Z H, Lan Z J, Xue L, et al. Characterization of submicron
aerosols in the urban outflow of the central Pearl River Delta
region of China [ ] ].
Engineering, 2012, 6(5) : 725-733.

Hu W W, Hu M, Hu W, et al. Chemical composition, sources,

Frontiers of Environmental Science &

and aging process of submicron aerosols in Beijing: Contrast
between summer and winter [ J ]. Journal of Geophysical
Research: Atmospheres, 2016, 121(4) ; 1955-1977.

WS, JAF, Bk, &5 Jbat A RS R R s
REREAESOR A AT )], R EERE, 2016, 36(3) : 679-
686.

Yang X W, Zhou Y, Cheng S Y, et al.
formation mechanism of a heavy winter air pollution event in
Beijing[ J]. China Environmental Science, 2016, 36(3) ; 679-
686.

LB, F6, PSR, IO TR I R L R
BBILHA AT [ J]. FRBERRE, 2018, 39 (7).-3022-
3032. . v ol
Jiang Q, Wang F, Sun Y L. Analysis of 'chemica]_.'cfﬁlpdsition,
source and, evolutlon of submicron particles in’ denghe . Hebei
prnvmce[,ﬂ EnVIronmental Science, 2018, 39 (7-_) =8022-
3032. | W l f :,-

Yang X/ W, Chen'g“S Y, Ii J B,
rhemlcal (’ompmlnon J:n PM2 suin Beijing before, durmg, and

Characteristics and

et al. Chaf"acterizaf'l.ioﬂ-'"uf

after A “l'élrge scale 1nternat10na1 event [ J]. Aerosol “and‘ Air_

Quality Research 2017, 17(4) : 896-907. ’ A
Xu P, Zhan JIK,Ji DS, et al. Characterization -of %ubml(‘rd'n
paliielclas _Mréng auturhn} in Beijing, China [ 77%. Journal™ of
Envitonmenthl Sciences, 2018, 63 16-27. 7

Lang JOL, CH‘eng S'Y, Wen W, et al. Development and
application of a new PM, source apportionment approach[ J].
Aerosol and Air Quality Research, 2017, 17(1) : 340-350.
EME, BESCH, T, . ATHEEXER PM,, 15 YN ik
FHELS]. %fﬁiﬂ%, 2017, 38(12) ; 4897-4904.

Wang Y L, Xue W B, Lei Y, et al.
study of PM, 5 in Jingjinji region,
Science, 2017, 38(12) . 4897-4904.
JibS, Li L, Wang Y S,

pollution episodes occurred in northern China in January, 2013

Regional transport matrix
2015 [ J].

Environmental

et al. The heaviest particulate air-
insights gained from observation[ J]. Atmospheric Environment,
2014, 92 546-556.

Gao M, Carmichael G R, Wang Y, et al. Modeling study of the
2010 regional haze event in the North China Plain [ J].
Atmospheric Chemistry and Physics, 2016, 16(3) : 1673-1691.



HUANJING KEXUE Vol.40  No.5

Environmental Science (monthly) May 15, 2019

CONTENTS

Pollution Characteristics and Regional Transport of Atmospheric Particulate Matter in Beijing from October to November, 2016 -+« ZHANG Han-yu, CHENG Shui-yuan, YAO Sen, et al. (1999)
Chemical Compositions, Mass Concentrations, and Emission Factors of Particulate Organic Matters Emitted from Catering «+w+eseereereseseesee WANG Hong-li, JING Sheng-ao, QIAO Li-ping (2010 )
Size Distributions of Aerosol During the Summer at the Summit of Mountain Taishan (1534 m) in Central East China «++sseereeeeereseenens SHEN Li-juan, WANG Hong-lei, YIN Yan, et al. (2019)
Concentration Characteristics and Source Analysis of PM, 5 During Wintertime in Zhengzhou-Xinxiang —«+e+eeseereereresreeeeene YAN Guang-xuan, ZHANG Pu-zhen, HUANG Hai-yan, et al. (2027)
Scenario Analysis of PM, 5 Concentration Targets and Milestones in China HE Jin-yu, YAN Li, WANG Yan-chao, et al. (2036)
PM,, 5 Emission Characteristics and Estimation of Emission Reduction Potential from Typical Industrial Sources in Anyang —««seseereseeeeseseeerenees DU Xiao-shen, YAN Li, HE Jin-yu, et al. (2043)
Emission Characteristics and List of Inorganic Elements in Fine Particles of Typical Industrial Kilns in Zhengzhou City ~ ++++eeseeeeer ZHAO Qing-yan, HAN Shi-jie, ZHANG Yi-shun, et al. (2052)
Composition and Atmospheric Reactivity of Ambient Volatile Organic Compounds( VOCs)in the Urban Area of Nanjing, China -+ QIAO Yue-zhen, CHEN Feng, ZHAO Qiu-yue, et al. (2062)
Formation Potential of Ozone and Secondary Organic Aerosol of VOCs from Fossil Fuel Combustion in Lanzhou City LIU Zhen, ZHU Yu-fan, GUO Wen-kai, et al. (2069)
Inventory and Characteristics of Biogenic Volatile Organic Compounds (BVOCs) for 12 Deciduous Fruit Trees LI Shuang-jiang, YUAN Xiang-yang, LI Qi, et al. (2078)
Ton Concentrations and Their Spatial Variability in Underground Water and Surface Water in Typical Terrestrial Ecosystems in China +++++ HUANG Li, ZHANG Xin-yu, YUAN Guo-fu, et al. (2086)
Status of Antibiotic Contamination and Ecological Risks Assessment of Several Typical Chinese Surface-Water Environments ««+«+-eesesseseereesees LIU Xi, WANG Zhi, WANG Xue-lei, et al. (2094 )
Distribution and Risk Assessment of Polycyclic Aromatic Hydrocarbons in Water Bodies in Seven Basins of China  «++«+seseesseeeseereeneenes FAN Bo, WANG Xiao-nan, HUANG Yun, et al. (2101)
Occurrence, Input, and Seasonal Variations of Poly-and Perfluoroalkyl Substances ( PFASs) in Rivers and Drain Outlets from the Dalian Coastal Area, China «++««sseseresserersensmsnenennanens
.................................................................................................................................................................. CHEN Hong, HAN Jian-bo, ZHANG Can, et al. (2115)
Space-time Characteristics and Environmental Significance of Stable Isotopes in Precipitation at an Arid Inland River Basin -+ YUAN Rui-feng, LI Zong-xing, CAI Yu-qin, et al. (2122)
Regional Evolution and Control Factors of Karst Groundwater in Liulin Spring Catchment HUNAG Qi-bo, QIN Xiao-qun, LIU Peng-yu, et al. (2132)
Major lonic Characteristics and Controlling Factors of Karst Groundwater at Xiangshui, Chongzuo —++:+eseseereesesssereneinienen ZHOU Jin-mei, JIANG Zhong-cheng, XU Guang-li, et al. (2143)
Analysis of Transport and Transformation Characteristics Between Dissolved Phosphorus and Particulate Phosphorus in Water of the Three Gorges Reservoir «+:essessesseeeeseneneneninnennsnnn
......................................................................................................................................................... QIN Yan-wen, HAN Chao-nan, ZHENG Bing-hui, et al. (2152)
Vertical Distribution Profiles and Release Potential of Mainstream Column Sediments in the Three Gorges Reservoir After Impoundment to 175 m  «eeeeessesresssssemessnniiiiinsnnnne
++ LI Rui, PAN Chan-juan, TANG Xian-giang, et al. (2160)
Distribution Characteristics and Influencing Factors of Phosphorus in the Dongting Lake at Different Water Periods - LI Ying-jie, WANG Li-jing, LI Hong, et al. (2170)
Effects of Exogenous Carbon Addition on Equilibrium Phosphate Concentration and Risk of Phosphorus Release from Sediments in the Shiwuli River, Chaohu Lake Basin ~-«+seeeseseesseeeeees
................................................................................................................................................................................. LI Ru-zhong, BAO Qin, DAI Yuan (2178)
Spatial Distribution of Organic Phosphorus in Sediment and Its Environmental Implication in the Upper Stream of Minjiang River «+«++++++:+++ XU Jian, YUAN Xu-yin, YE Hong-meng, et al. (2186)
Nitrogen and Phosphorus Removal by Integrated Ecological Engineering Treatment System in a Small Agricultural Watershed -+ JIANG Qian-wen, LIU Feng, PENG Ying-xiang, et al. (2194)
Spatial Distribution and Pollution Assessment of Heavy Metals in River Sediments from Lake Taihu Bagin +««+sesessesessessesnensssnennnniinennnns ZHANG Jie, GUO Xi-ya, ZENG Ye, et al. (2202)
Temporal and Spatial Variation of Mercury in the Water of the Ruxi River Estuary, a Typical Tributary of the Three Gorges Reservoir Area ++etovseseesessessssiesenensininenninnenees
............................................................................................................................................................... MA Wei-bin, CHEN Qiu-yu, YIN De-liang, et al. (2211)
LIU Wei-hao, WANG Yong-min, FAN Yu-fei, et al. (2219)
Distribution Characteristics of Mercury in Different Urban Constructed Wetlands *+++ -+ FAN Yu-fei, LIU Wei-hao, SUN Tao, et al. (2226)
Effects of Microplastics on Antibiotic Resistance Genes in Estuarine Sediments -+ HUANG Fu-yi, YANG Kai, ZHANG Zi-xing, et al. (2234)
Comparison and Source Apportionment of PAHs Pollution of Runoff from Roads in Suburh and Urban Areas of Shanghai ««+«+eseereereeseeerenenees WU Jie, XIONG Li-jun, WU Jian, et al. (2240)
Characteristics of Phytoplankton Community and Its Relationship with Environmental Factors in Different Regions of Yilong Lake, Yunnan Province, China «+:«ssessereeeeesenensenenenennnnens
....................................................................................................................................... - WANG Zhen-fang, ZHANG Wei, YANG Li, et al. (2249)
Algal Bloom and Mechanism of Hypoxia in the Metalimnion of the Lijiahe Reservoir During Thermal Stratification + LIU Xue-ging, HUANG Ting-lin, LI Nan, e al. (2258)
Allelopathic Effects and Allelochemicals of Myriophyllum elatinoides on Microcystis aeruginosa and Selenastrum capricornutum ++++++++++++++++++ BI Ye-liang, WU Shi-min, ZHOU Si-ning, et al. (2265)
Removal Efficiency of Trichloroacetamide by UV/Sodium Sulfite FU Zhi-xuan, GUO Ying-qing, CHU Wen-hai (2271 )
Influencing Factors and Transformation Mechanism of Venlafaxine Degradation by UV LU Juan, XU Zhi-wei, WANG Yan ( 2278)
Mechanism of Synergistic Adsorption of Arsenic and Cadmium by Aluminium-substituted Ferrihydrites HUANG Bo, GUO Zhao-hui, XIAO Xi-yuan, et al. (2287)
Fluoride Removal Efficiency of Novel Material; Magnetite Core/Zirconia Shell Nanocomposite ++ FANG Wen-kan, LI Xiao-di, FANG Jing, et al. (2295)
Impact Mechanisms of Carboxyl Group Modified Cathode on Acetate Production in Microbial Electrosynthesis Systems —«+«eeeseseeseeenens QI Jia-xin, ZENG Cui-ping, LUO Hai-ping, et al. (2302)
Partial Nitrification and Denitrification of Low C/N Ratio Sewage Based on Zoning Oxygen and Dissolved Oxygen Control = +eseeeeeeeveeeees WU Chun-lei, RONG Yi, LIU Xiao-peng, et al. (2310)
Start-up Performance of Low-substrate Anaerobic Ammonium Oxidation Under Different COD Concentrations «-«++++s+sseseesessesuenseeseess MA Yan-hong, ZHAO Zhi-chao, AN Fang-jiao, et al. (2317)
Partial Nitrification Fast Start-up and Stable Performance of 15C SBBR SUN Yi-qi, BIAN Wei, LI Jun, et al. (2326)
Effects of Long-term Poly-P Deficiency on the Metabolic Properties of Accumulibacter in AO-SBR System - - WANG Shao-po, LI Zhu, ZHAO Le-dan, et al. (2333)
Extracellular Polymeric Substances of ANAMMOX Granular Sludge and Its Effects on Sludge Surface Characteristics YANG Ming-ming, LIU Zi-han, ZHOU Yang, et al. (2341)
Treatment of Piggery Biogas Slurry by Enhanced Biological Contact Oxidation with HN-AD Bacteria ~ +:+svereereeesreserenesienienennenenns LIU Xiang-yang, ZHANG Qian, WU Heng, et al. (2349)
Effect of Different Temperatures on the Performance of Autotrophic Nitrogen Removal and Microbial Community from Swine Wastewater «-«+:«+seseesseresererenenenenenisnininennsininnensnen
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" HUANG Fang-yu, DENG Liang-wei, YANG Hong-nan, et al. (2357)
Characteristics and Regional Heterogeneity of Eukaryotic Microbial Community in Wastewater Treatment Plants —««+eseeeeeseeeerseeen QIN Wen-tao, ZHANG Bing, SUN Chen-xiang, et al. (2368)
Effects of Wetland Reclamation on Soil Microbial Community Structure in the Sanjiang Plain - «eeseeresssessesenensnnineneiiniiene WANG Na, GAO Jie, WEI Jing, et al. (2375)
Distribution Pattern and Diversity Maintenance Mechanisms of Fungal Community in Subalpine Lakes -+++++- LIU Jinxian, LI Cui, LUO Zheng-ming, et al. (2382)
Influence of Biochar Amendment on Soil Denitrifying Microorganisms in Double Rice Cropping System LIU Jie-yun, QIU Hu-sen, WANG Cong, et al. (2394)
Effects of Plastic Film Mulching and Nitrogen Fertilizer Application on CH, Emissions from a Vegetable Field NI Xue, JIANG Chang-sheng, CHEN Shi-jie, et al. (2404 )
Effects of Water Deficit on Greenhouse Gas Emission in Wheat Field in Different Periods +++* B *++ WANG Xiao-yun, CAI Huan-jie, LI Liang, et al. (2413)
Effects of Different Fertilization Modes on Greenhouse Gas Emission Characteristics of Paddy Fields in Hot Areas ««+vtseereeesessesveeens TIAN Wei, WU Yan-zheng, TANG Shui-rong, et al. (2426)
Effects of Cyclical Temperature Fluctuations on Organic Carbon Mineralization in Purple Soil ZENG Man-man, CI En, FAN Jing-jing, et al. (2435)
Cd Content Characteristics and Ecological Risk Assessment of Paddy Soil in High Cadmium Anomaly Area of Guangxi SONG Bo, WANG Fo-peng, ZHOU Lang, et al. (2443)
Remediation Potential of Ageratum conyzoides L. on Cadmium Contaminated Farmland —«+-v+eeeeeeeeresssssemenssnininn ZHANG Yun-xia, SONG Bo, BIN Juan, et al. (2453)
Evaluation of the Potential Agricultural Risks of Polycyclic Aromatic Hydrocarbon Contaminated Soil by Planting Lactuca sativa L. ++++ JIAO Hai-hua, GUO Jia-jia, ZHANG Jing-min, et al. (2460)
Impacts of Land Use and Landscape Patterns on Heavy Metal Accumulation in Soil = ++++sesessssessssssmssssnsnmnnninininsissn s SHU Xin, LI Yan, LI Feng, et al. (2471)
Pollution Characteristics and Evaluation of Heavy Metal Pollution in Surface Soil Around a Municipal Solid Waste Incineration Power Plant —++eseesveresesereresienienieniinininiinens
............................................................................................................................................................ LU Zhan-lu, ZHANG Jin-liang, LU Shao-you, et al. (2483)



	1
	20190501
	2

