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Important Effect of Secondary Inorganic Salt- Extinction on V.lSlblllty

Impairment in the Northern Suburb of Nanjing :

YU Chao, YU Xing-na, ZHAO Tian- hang ZHANG Lei, MA Guo-xu, | WANG Yong-wei ¢ )
(Key Laboratory for Aerosol-Cloud- Prempltatlon of China Meteorologlcal Admlnlstratlon /School of Atmospheric Physwq Nanﬂrflg

e

Umversny of Informatlon Science and Technology Nan]mg 210044 China) 4 L W o

Abstract Obseryédsdata regarding the visibilit ty and r;roso], (”hemlcal composition from M4y 2013 }0 May 2014 were used to analyze the”
VdI‘ldthn of Vlslblhty, the relationship bctweep aerosol- chiemical composition dnd Vlblblllty variations, and their Contributions 46"
atmospheric light" extinction. An importanteffect of secondary ‘norganic sall extinclion (}ﬂ the VlSlblI]‘ty impairment was detérmined. The

present study suggeststhat the average vmblhty’ durlng t_l}e observation period was (6:78 +3.68) km, and there was obvious seasonal

vatiation in,the visibility. Fine particles with' size less than 2. I pm have a great influence on visibility, with the main chemical

cbm}lﬂnenté of SO, , X NO; -NH," , and OC. The secondary i 1n0rgan1c ions make significant contributions to visibility degradation. The

mean [light cxtlnctlon coefflment of Nanjing was (527‘ 2 x 29.5"'2) Mm ™", which was calculated by using the revised IMPROVE

equation. uRegardmg the chemical composition of PM, | the most contributive species to the light extinction coefficient were ammonium

sulfate , fammonium nitrate, and organic species, which accounted for 80. 6% . Although the light extinction contribution of organic

matter was as high as 43.51% on a clear day (VR > 10 km), with the decrease of visibility, the extinction contribution of organic

matter decreased, but the contribution of secondary inorganic salt increased. The contribution of extinction was 58. 96% for heavy haze

days with low visibility (VR <5 km). This proves that the secondary inorganic salt extinction plays a significant role in visibility

impairment.

Key words : visibility ; fine particle; chemical composition; light extinction; secondary inorganic salt
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Table 1  Statistics for the different visibility levels in the northern suburb of Nanjing
&t [N RE/d i /% ¥/ km b2/ km
VR=10 10 16 11.24 1.38
# 5<VR<10 38 62 7.24 1.35
VR <5 13 22 3.33 1.45
VR=10 35 57 14. 04 2.25
b=} 5<VR<10 20 32 7.12 1.37
VR <5 7 11 4.1 1.06
VR=10 13 11.36 0.89
T 5<VR<10 31 45 7.53 1.46
VR <5 29 42 11.36 1.17
VR=10 5 8 12.01 2.01
&S 5<VR<10 23 35 7.1 1.28
VR <5 37 57 2.97 1. 14
100 e VBT A R, Rk B Tk HLA — 5
e it TALFHIE. EC EE N AREHABE L) 42 B <
—+— VR = 10km N N N
e RAETAY AR — =), OC WA Al B4 HE 9 AL PR A
% zéﬁﬁ%l:%%%éfimﬁiE@:‘{kﬁ-@tﬁ;ﬁﬁﬁoc
E P . . g )
g @ 5 BC 1Y AR X 50— V5 e UAHLIG e Al
= mﬁﬁ_ﬁ$%im%'ﬁﬁ%00m¥@@%b
=0 | i | ., [ "
3 6.8, HERTF LURATHLTG R I 15 A 210 %B{ﬂﬁ
o L SRR A L. e e e
T R A e B 15 R B R
. | AR Y R E T S0l e

1 10
Dy/um

I T, Vi
) mg_.;lt;wmmumm%ﬁwﬁfi%ﬁ 15

td

o

/ l,'._.“_ n .-:,4'[.1 the northern suburb of Nanjiné-‘"
! 8 |

P L RS 64. 6% | WHHVRTE SN 0% F |
HAY 144521 f5; TAERAR KT 4.7 pm JEH
B RN 2 SR . BF S AL T2

et
"
-

15 fi DL BE A AT 1 DG 6 0 R S PR B ok st LA TR B 10
80 - [

F2 R TR SRR PM, |, AL )
WREE AR ALARAE.  WURLY) fh2f 20 5 b NH, | SO; |
NO; VI K OC &/ 5Lt PM, , h =241 53, it
WEE 5 LAk B 81. 4% . R OC T 5 bl e Kk
(24.6% ), H AWK SO;™ (19.2%), NO;
(17.7% ) . NH," (16.3% ). Cl~ (7.6% ) LA & EC
(3.1%), Priml A4 4 (046 Na* | Mg®* | K™,
Ca®* | F ) & E®AD, 5 Fhd /b AL 11.4%.
NH, . SO}~ . NO; & PM, , hEZ R IEHLER 4147,
FER A FAREIG YY) (40 NH, | SO, . NO, %) —
WA . Ca®* il Mg? ™ 25— RSV e 41 o3 e

i / [ . )
. {? Figjl' 2 [Particle|size (I;lf;sujbution during the ?Béerv;iﬁ?ns l___a—""'. =

NO;, OGS0 T RAREE PM, TR EHAGAL S
iR F OC FINO; | SO2- 44k HE AR RS
5, IHNO, BATRERI A, 3% 5 MR
T R AT

Vel 3 7% S A 208 I 254 AR [ il O
RATF W EHLER 4145 (NH, . NO; H1 SO, ) |

0 wkdlsy
o HEmRT

B RAEHLEAL
SR T

(=)
(=1
T

B g™
5
= i

20

B3 BRIBARSZFIARLERERR THFASTURE
Fig. 3 Characteristics of the chemical composition for different

seasons and different visibility levels in the northern suburb of Nanjing



976 AN 5%

B 39 %

W2 73 (OC A EC) ., HEME ¥4 7 (Na”
Mg’ " K™, Ca’") M EE F455(Cl”, F)
FIRFIE. PM, | k2% 20 43 5 T & ok B 4 2R W] I oy
FHMEY, H. hFERZ, EERMK. 7 PM,
IR MR A oy BEAR R, DU R B At
50% , e, BHEFH0mZE S S TE T £

Ao W H, B4 5y TR W E R 14,58

pgem ™, 5 TR G AL ER 4 vk (17,87
pegem C)AHERK; 7E H MESEH, PM, T4
v 2H o3 vie BE AR A — 2 R EE S N, B R HLE A
Sy YEE e oK, AR HE %R H O BT 5 K B Gk B 49. 74
Mg-m_3, TN L i 2 73 16 S5 (22. 95 }Lg'm_3)7fﬁ
XA, R W R TCAILER 41 43 15 hn ks we Dl E i)
1 BA B EAEN.

®2 EERIABPM,  FTEUFESRERESTFTEN /pg-m™

Table 2 Components of PM, ;| in various seasons in the northern suburb of Nanjing/pg-m ™

3

%5 %% L E= e e LIETHY
Na* 1.68 +0.60 2.09 £1.15 2.10+0.84 2.84 +£2.16 2.13+1.15
NH, 10.70 £3.45 9.56 £4.65 13.21 £4.63 13.23 £5.96 11.67 £4.65
K* 1.09 £0.83 1.43 £0.87 1.73 £0.96 1.76 £0.83 1.47 £0.87
Mg2+ 0.35 +£0.06 0.27 £0.18 0.31+£0.35 0.43 £0.11 0.32 +0.18
Ca’* 2.10 £0.67 1.15 £0.86 1.47 +1.12 2.34+£0.39 1.66 +0.86
F- 0.20 +£0.02 0.49 +0.34 0.35 +£0.40 0.30 +0.21 0.36 £0.34
Cl~ 4.94 £0.83 4.41 £1.85 5.85+1.11 7.93 £2.49 5.49 +1.85
NO5y 9.98 +3.94 8.32 +8.35 15.59 £7.55 19.41 £12.60 12.65 ;_&:‘35.
803~ 13.02 +5.87 11.57 £7.25 14.88 £6.58 15,09 +11.23 /T37 sl
oc 15.20 +5.05 12.85 +9.02 20.57 +8.69 27105 £11.95 17:61 +9.02.
EC 2.19£1.03 2.48 21,32 2.75£1.73 2091 +1.32 2.5941.32
i J Y i
PM, , 62.68 £17.08 57.52 £98.36 81.03 +26.47 J' 93.179 339.79 71.63 ;}{36
< #w
2.3 e AR TIEE R B 5T @Mﬂ‘ﬁ ' 800 = —
_.J' o
ﬂ FHWIEJ?'J IMPROVE ﬁfrﬁr;%ﬂ ,_MJQ’)%IK 700 - g
“-** F 1 #

thﬁ;ﬂz & ﬁ?%ﬂﬁﬁ(%z ) 882) Mm‘1 1E€:E

409", tlcr“Jll“ﬂ ?ﬁwﬁz‘ﬁ%ﬁ(3261+248>1\‘4m* .

L@‘Sjiﬁiﬁ/ﬁz‘é%ﬁt(sn 2 +249. S)MmHIIH%m.
] 42 X T 508 D 25 AU 45 g
%fﬂfﬁﬁ(@ SR TR R, ORI L R B
KWL S > T >HEE>HE KB VHHERE
IEF(783.9 £449. 1) Mm ", M E R
{URAZE 55% oA, AR, BRlRes FAS IR 734
B 9 H (192.6 + 87.4) . (155.6 = 10.9) #i
(146. 4 £47)Mm ™", FrfAg AURR FIE R B4 T 't R 5L
EARKMZE A, R0 8T HMETY, X
H5RABHEERBET A —2. Mttt
FRE AT 2RI T IR B XL E AR LA
Al

K5 JEm atAbAl PM, | AS[RAL2E 4 5 Ok &
BOREXToTRR. W 5 (a) B, AP RS R dERBIH
6B B STk B R (24 32.19% ), HUR R R &%
(26.55% ) MRS R 2% (21.81% ), = FH ¥ at KX
TGTTHk 2 FIA ] 80. 55% 5 GUER X 6 Tk ik 5]
9.33% , HAEFIAZZM 5 JC 3 B FORLRL X G
ZRTERE N, TE 5% AL ST EEH, MOt

500

400

W EH/Mm™!

300

200

100

Total Gifee: miERE: ATHLY  EC M ik
B4 WNEELZEI T EAXRBTRETEN
Fig. 4 Seasonal variation of the contribution of chemical components

to the extinction coefficient during the observation period

FETTHUT IR B > TR B > AP ; X T hE
WEELE S ~10 km fY%E H , ALY NN e K 5t
WA, BRI B . AHPREL SRR X TRELE R T

10 km (A5 3 H R UL, AL N CE &, &
F)43.51% , AR E FAE IR £ B9 A5 X 5T #ik =2 FI

29.70% . & 5(b) Rbaidl o X H 6 R E ok L il
BERE UWLEE ARG 0L, AR BE DL BE 45 18 T k24415300
JETTHk 22 S . BRRR L | ASIR AL SE IR TCHLER X
ICRE UL I FE Y5 Y KA T A B A 2 ik,
iK% 58.96% ; {H B RE W EE RGN, ARAR &L | FHPREL
S TR TCHLER TH G BTk Fu ) B R AR, TE WL A



3 Tl At ARAE WL AR A rh R TEHLER I e i AR 977
(a) IR de L H HHYH W EE CM H EC
24.33% 4351% 100

24.17%
5=VR<10km
(b)
100
80
=
:‘ﬂ 60
=
40
. waq

5000

Fig. 5 Relative contribution of different chemical compositions t0|t

10 000

VR/m

21.81%

10.9%

7.41%

54%°

VR = 10 km P

15 000

extmctl n ¢ge 1CIent

() IR WL 45 9B AL AR R TR, <b>m|aﬁuﬁ?ﬁ?£ fﬁﬁ‘ﬁ/ﬁ;‘ﬁ?ﬁfﬁktw}»
BS TREMLSER S RH K R B 5 @ ~ | /._-,

REULIE 7 (6.78 =
I RRE,
AR, AR
(2) 4k X fig LR B AR 2 A 5 AR

3.68)km, HEULEE R B E A
(NN YR PN

NH, . SO2™ . NO; DI} OC 2R stdbRBAnk: 1 i
FEAHS, dHiAE] 81.40% , Hp OC ¥ .
NH, . SO;™ . NO; %5 IR ICHLER 453 B 7R RE
FERESE H 8 0, xF6E UL A Bk B AT
it

(3) B AL RBAE - B O Rk (527.2 +
295.2)Mm ™", {H6 REW AR T A ALY
IR E Y TTHR. PM, AL R IR & | AN IR
A BRI G R B = AR G TTaR 2 ik 2]
80.55% . JUEAERENLEE > 10 km WYTHWE H , ALY
BT EVE Ik 43.519% , {HIE 5 56 5 Y i 2 fig L
BEMIREAR, AALIE Tt ﬁkﬁ%ﬂﬁ’/", TIRTCHLER
HEETTERIG N, EHE S H (VR <5 km) K TE

[1]

[3]

[4]

[s5]

[6]

mihnén‘t@ ﬁiﬁr 9 % %éfﬂ%_%
B /Ja%a@ Nx .
a%zm \ o

L9545 53 16

,Ef%m:' %)
‘1’" <424, 2015, 31¢5)

Cui J, Huang J P, Zhou C H¥ et al. Temporal-spatial variations
of visibility and its affecting factors in Jiangsu province [ J].
Journal of Tropical Meteorology, 2015, 31(5) . 700-712.
Deng J J, Wang T J, Jiang Z Q,
visibility and its affecting factors over Nanjing, China [ ]J].
Atmospheric Research, 2011, 101(3) : 681-691.

Cao J J, Wang Q Y, Chow J C,
compositions on visibility impairment in Xi’an,
Atmospheric Environment, 2014, 59 559-566.
Rk, TR, BRBEEE, . MM R ER W E S
PM, fbS#BUAMME R [T, EAERSE, 2015, 35(3) .
652-658.

Shen T D, Wang T J, Chen P L, et al. Relationship between

atmospheric visibility and chemical composition of PM, s in the

et al. Characterization of

et al. Impacts of aerosol

China [ J].

summer and autumn of Nanjing [ J]. China Environmental
Science, 2015, 35(3) : 652-658.

FWT, VPERE, RSIR, SF. G IRRERSEME PV, TS
PR BEBU[T]. BRERLE, 2016, 37(3) : 825-833.
Chang LY, Xu J M, Zhou G Q,
typical heavy air pollution episode of PM, 5 in Shanghai[ J].
Environmental Sciences, 2016, 37(3) : 825-833.

BB, FE, BRI S R UL R R B Bk
FEREE T8 [1]. TRAR, 2014, 32(6): 947-
953.

Miao A M, Li M, Wang H X. Characteristics in stages of a long-

et al. A numerical study of



978 A 39 &
lasting fog and haze weather and influence factors analysis[ J]. and light scattering during a winter season in Beijing [ J].
Journal of Arid Meteorology, 2014, 32(6) : 947-953. Atmospheric Environment, 2015, 110 36-44.

[7] SR, Ldt#E, skaif, & 07 P A e W E [19] Xiao S, Wang Q Y, Cao J J, et al. Long-term trends in visibility
RN =E - A NS is [J]. & EEAR 4, 2005 ,24(4): and impacts of aerosol composition on visibility impairment in
623-628. Baoji, China[J]. Atmospheric Research, 2014, 149. 88-95.
MaY J, Zuo H C, Zhang Y H, et al. Analyses on variation [20] MF, ZEE, KE, % MRl KSEE B AR ka4 K
trends of atmospheric visibility and its effect factor in muilt-cities FRE[T]. R4k, 2011, 31(3) ; 325-331.
in central Liaoning [ J]. Plateau Meteorology, 2005, 24 (4) . Ye X, Jiang A J, Zhang J, et al. Analysis of characteristics and
623-628. trends of atmospheric visibility in Nanjing [ J]. Journal of the

[ 8] JEBITL, 22708, 1980—2003 45T, HE, FLHb X KA gL Meteorological Sciences, 2011, 31(3) ; 325-331.
AT T]. mIEAG, 2008, 27(6) : 1392-1400. [21] Cheung H C, Wang T, Baumann K, et al. Influence of regional
Fan Y Q, Li C Q. Visibility trends in Beijing, Tianjin and Hebei pollution outflow on the concentrations of fine particulate matter
province during 1980—2003 [ J]. Plateau Meteorology, 2008, and visibility in the coastal area of southern China [ J].
27(6) : 1392-1400. Atmospheric Environment, 2005, 39(34) . 6463-6474.

[9] Chan CK, Yao X H. Air pollution in mega cities in China[J]. [22] WifE, T4, BE, % ML ERKRERRFiE0 M
Atmospheric Environment, 2008, 42(1) ; 1-42. MHXTREVLEE 2w [ J]. HEER, 2011, 32(9) : 2750-

[10] Wik, &EAE. KRAUREE WEE R SZmI 743 B Be i3 0y .45 2760.

R[T]. SERHEHERE, 2014, 4(4) ;. 44-51. Shang Q, Li Z H, Yang J, et al. Size distributions of aerosol
Chen J, Zhao C S. A review of influence factors and calculation particles and impact on visibility in winter of Nanjing [ J].
of atmospheric low visibility [ J]. Advances in Meteorological Environmental Science, 2011, 32(9) : 2750-2760.  _

Science and Technology, 2014, 4(4) ; 44-51. [23] &R, TR, ﬂiwu B RARE WL ﬂjﬂ{iﬂg}ﬂﬂ&]?

[IT] SRR, SRaIbR, E0IE, 45 Jbmte s i <R IR i L) RABHEAAR, 2014, 37(1) 1 91-9825,
ARRRIE A Hr [ 7], RAFMH, 2008, 32 (6 1229- Hou L, An J L, Zhu B." Characterization of vmbﬂlty variation
1240. { ’_.a- trend and |its mﬂuence fal(’tors in Nanjing[J]. Trarllﬁ_aet-mn@ of
Zhang 1. N, Zhang C L, Wang B Z, et al. Evolution Atmosphé‘rlo Smences 2014, 37(1): 91-98.7 l," J
characteristics of atmospheric visibility in“{}.le Beijing‘.“expressway [24] Han T T Qlao P, Zhou'M, et al. Cheml(‘al and” opj.ﬁ’a_l
and the corresp..c.lﬁ'(jing physical analysis['j] .+ Chinese Jour.nal' f’f" propemes of aetosols ftnd thﬁlr interrelationship in wlmgr in the

,-'ﬁtmo@phen'(‘ S(':ien(’es 2008, 32(6) : 1229- 1240 A Iv' - § mega(‘lty Shanghal of Chlna { J 1. Journal of Env1rQnmgnta!.,,

[12.-]. Nel A. Al‘r pollhtlon related illness: effecf% of'," F( Sclence% 2015 27. 5@ 69, P - e

“ Science 20({5 1308 (5723) : 804- 8067 "'-. [25] Chow J’ Cs Watson Jo G, 'Edgerton S A, et al Ch(‘:mlbdl
[13] ?KEEFU\ it{ﬁiﬂ* BT, . M I”S)(lgj(f: BTEX frﬂjf% composmozof PM, dl’ldl PM,; in Mexico City durmg wmler_}997
%ﬂ@ﬁ%ﬂrﬁ"mﬁ[ J1. JEsRl, 2017 \\38(2) |4537460. [17.1 Seiénce of the Total Environment, 2002, 287 (39" 177-
., Zhadg Y X, AH‘J L Wang J Y, et al.| Vdndtwn ChdldC{eI‘lstlLb 201. © ) £
| and heéalth I;sk assessment of BTEX in the atmnspherq-ﬁf noﬂ'hern [26] Imafe BAE, MRPEE, 2. R 2R W) R b fn b 2 i
3 subuﬂ) of Ndnjmg [J]. Environmental b(,len(,e 2017, 38‘('2-) Iﬂ%{ﬁﬂ’iﬁfl%*ﬁ?ﬂ:&ﬂ:ﬁ@[ﬂ . %ﬁﬂ’%, 2012, 33(7):
45.3 460. 2151-2157.

[14] Sisler J F, Malm W C. The relative importance of soluble Yue J] H, Tao J, Lin Z J, et al. Characterization and
aerosols to spatial and seasonal trends of impaired visibility in the reconstruction of aerosol light scattering coefficient at Chengdu
United States[ J]. Atmospheric Environment, 1994, 28 (5) . during biomass burning and dust storm period in spring [ J].
851-862. Environmental Science, 2012, 33(7) : 2151-2157.

[15] Zhou M, Qiao L P, Zhu S H, et al. Chemical characteristics of [27] ZEan, TIe8% 5050, 45, 2008 4F Bz ] (Al 4k st AN Rk A%
fine particles and their impact on visibility impairment in KA R T oC E Bk A LR 2R AR AR [ T]. Bkl
Shanghai based on a 1-year period observation[ J]. Journal of 2011, 32(2): 313-318.

Environmental Sciences, 2016, 48 151-160. LiX R, Wang Y F, Guo X Q, et al. Size distribution and

[16]  HhfE, T240K, ZRHk, % Mt HFFERARE I E Y characterization of EC and OC in aerosols during the Olympics of
ROk AE [ )], IREER#, 2016, 37(1) « 41-50. Beijing, China[ J]. Environmental Science, 2011, 32(2) ; 313-
MaJ, Yu X N, An J L, et al. Contributions of factors that 318.
influenced the visibility in north suburb of Nanjing in winter and [28] Hand J L, Malm W C. Review of the IMPROVE equation for
spring[]]. Environmental Sciences, 2016, 37(1) : 41-50. estimating ambient light extinction coefficients [ M ]. CIRA,

[17] , W, e, A BUNTT PM, s FOK MR A0S Colorado State University, 2006. 13-44.
i’ré*r?ﬁ&ﬁ;(ﬁ;‘ﬁ)\ﬁﬂﬂ. BRI 2017, 38(7) : 2656- (291 MEIR, BRFHSCHR, EACHE, A5 JOUB0R M0 BE L BE 52 M
2666. PORTTERERE (1], TRRBE T ——Bs 2 R v ) TR, 2013,
Wu D, Lin SL, Yang H Q, et al. Pollution characteristics and 5(3) . 252-258.
light extinction contribution of water-soluble ions of PM, 5 in Yang F M, Ouyang W J, Wang H B, et al. Recent progress in
Hangzhou[ J]. Environmental Sciences, 2017, 38 (7) : 2656- research on impact of atmospheric particulate matters on visibility
2666. [J]. Journal of Engineering Studies, 2013, 5(3) ; 252-258.

[18] TaoJ, Zhang L. M, Gao J, et al. Aerosol chemical composition [30] El-Zanan H S, Lowenthal D H, Zielinska B, et al.




34 TR B AR RE WL EE AR A R T HLER T O O HE B 979

Determination of the organic aerosol mass to organic carbon ratio Wu D, Zuo F, Xia J R, et al. Characteristics of organic and
in IMPROVE samples[ J]. Chemosphere, 2005, 60 (4 ) . 485- elemental carbon in atmospheric aerosol in China: a review[ J].
496. Environmental Science & Technology, 2016, 39(S1) : 23-32.
[31] Pitchford M, Malm W, Schichtel B, et al. Revised algorithm for [34] Seinfeld J] H, Pandis S N, Noone K. Atmospheric chemistry and
estimating light extinction from IMPROVE particle speciation data physics: from air pollution to climate change[ J]. Physics Today,
[J]. Journal of the Air & Waste Management Association, 2007 , 1998, 51(10) ; 83-90.
57(11); 1326-1336. [35] Schwarz J, Cusack M, Karban J, et al. PM, s, chemical
[32] JEZFRK, Wi, B8 REFEAEIM]. (B M), dt composition at a rural background site in central Europe,
o RS HE ML, 2006. including correlation and air mass back trajectory analysis[J].
Tang X Y, Zhang Y H, Shao M. Atmospheric environment Atmospheric Research, 2016, 176-177 . 108-120.
chemistry (2nd ed) [ M]. Beijing: Higher Education Press, [36] Ff, WISCRE, IR, &5 & Z) MRS EELE Zm H 7
2006. SAHTLT]. WA SRS, 2007, 20(1) : 17-20.
[33] RSV, A%, Bk, % PERIRIERPAEVBRAITE Tao J, Xie W Z, Xu Z C, et al. Analysis on variation trends of
W75 YL R F 25 3R [J1]. HiERE S Tj’i?k 2016, 39(S1) . atmospheric visibility and its effect factors in winter in Guangzhou
23-32. [J]. Urban Environment & Urban Ecology, 20(1) ; 17-20.

ﬂlﬂ 2018 FE(IRERIE) A

(FREERLEY RIFIT 1976 4F i p E R ‘:fj.ﬂ%f%n@r:@ﬂ}iﬂﬁtp L EIp, maﬁalﬂf“ﬂ
SRHP R AR .

(R QI TILIR  Bh 2 5 BITads e, o e 2 ﬁ:‘_ﬁ% iaa‘%AE%” iSE= T&L&@ﬂ ﬂ
245 P B BT MRS KT ﬁi%i%xaﬁﬁﬁﬂ@ﬁﬁnr“ﬁﬁﬁﬁﬁﬁi% U&fiﬁﬂ%?“?ﬁﬂm I {uifzﬂ?nélz,u
ﬂf*ﬁ%m#ﬂwk@maﬁm&@ﬁ\zﬁmﬁ”ﬁﬁﬁt# v &

R RREEY (R N ANATTEAT 46 @W&Fﬂ?ﬂzﬁﬁﬁjﬁ%ﬂn b | V\]&H%E%ﬁ#%%éﬁﬂ&c% 1
[ BE2% R 5| MEDLINE ; 3 [E fL 2% jdﬁﬁ CAG IS BrSciiZe s AJ; 56 [E AR 937 U BT BP; 56 [ B2 R GFIM
Elz&ﬂ“r%&ﬁ H*EEP'L‘JTEE‘:F JICST %[ﬂzj]% ETZKL IR ; S Bl XT[%(CSA) Environmental Sciences ; &
Tﬁﬂ f(ffﬁ(GSA) Pollution Abstracts; J'Jﬁ‘ﬂ%fﬁ'( CAS) Life Sciences Abstracts %5 ; EINIIRMR R G H
R gt 558 | SR PE (CSTPCD ) 5 SCRREE 9T FIBCHE i ( 3% ), v [ 39T T 4 SCBd P ( ONKI) ;50
FACIIT 4 SO (7)) 5 v EREE S SCERR B (CSCD) 5 v A 42 SCH 45

Sl AR S Y T I I, AN e T R T R S AR R IV AN T AL,

(FREERF2E)2018 4K 16 FFA, 224 12 .

H4%—7F]S:CN11-1895/X  EFRtrAEFIS : ISSN 0250-3301

E5bE1THS M 205 MR XS :2-821

YR b . JE ST VE XOBUE 6 18 5 (2871 f54H)  MR% 100085

3% :010-62941102 ; £ H :010-62849343 ; E-mail : hjkx@ rcees. ac. cn ; B3Ik : www. hjkx. ac. cn



HUANJING KEXUE Vol.39  No.3

Environmental Science ( monthly) Mar. 15, 2018

CONTENTS

Characterization and Variation of Organic Carbon (OC) and Elemental Carbon (EC) in PM, 5 During the Winter in the Yangtze River Delta Region, China +:+teeeeerereerenensinnsinennn
KANG Hui, ZHU Bin, WANG Hong-lei, et al. (
** YU Chao, YU Xing-na, ZHAO Tian-liang, et al. ( 972
LIU Jia-shu, GU Yuan, MA Shuai-shuai, et al. (
WANG Shi-hao, JI Ya-qin, LI Shu-li, et al. ( 990

Particle Size Distribution and Human Health Risk Assessment of Heavy Metals in Atmospheric Particles from Beijing and Xinxiang During Summer «eoeeseereseeressennsinii.

Important Effect of Secondary Inorganic Salt Extinction on Visibility Impairment in the Northern Suburb of Nanjing -

Day-Night Differences and Source Apportionment of Inorganic Components of PM, 5 During Summer-Winter in Changzhou City -+

Characteristics of Elements in PM,, 5 and PM, in Road Dust Fall During Spring in Tianjin

......................................................................................................................................................... ZHANG Xin, ZHAO Xiao-man, MENG Xue-jie, et al. ( 997 )
Ecological and Health Risks of Trace Heavy Metals in Atmospheric PM, 5 Collected in Wuxiang Town, Shanxi Province ++++++s+-+-: GUO Zhao-xia, GENG Hong, ZHANG Jin-hong, et al. (1004 )
Characteristics of Particulate and Inorganic Elements of Motor Vehicles Based on a Tunnel Environment ««+ssxsseesesseseesesennienen LI Feng-hua, ZHANG Yan-jie, ZHANG Jing, et al. (1014)
A 2013-based Atmospheric Ammonia Emission Inventory and Its Characteristic of Spatial Distribution in Henan Province *+ WANG Chen, YIN Sha-sha, YU Shi-jie, et al. (1023)
Emission Characteristics of Wind Erosion Dust from Topsoil of Urban Roadside-Tree Pool ++ LI Bei-bei, QIN Jian-ping, QI Li-rong, et al. (1031)
Particulate Component Emission Characteristic from a Diesel Bus with DOC and CDPF »+++ LOU Di-ming, GENG Xiao-yu, SONG Bo, et al. (1040)
Water Quality in the Henan Intake Area of the South-to-North Water Diversion Project ( )
Spatio-Temporal Patterns and Environmental Risk of Endocrine Disrupting Chemicals in the Liuxi River —«eeereeeseeseerenensinenennens FAN Jing-jing, WANG Sai, TANG Jin-peng, et al. (1053)
Fate and Origin of Major lons in River Water in the Lhasa River Basin, Tibet <+ ZHANG Qing-hua, SUN Ping-an, HE Shi-yi, et al. (1065)
Identification of Nitrate Sources and the Fate of Nitrate in Downstream Areas: A Case Study in the Taizi River Basin LI Yan-li, YANG Zi-rui, YIN Xi-jie, et al. (1076)

Sources,, Distribution of Main Controlling Factors, and Potential Ecological Risk Assessment for Heavy Metals in the Surface Sediment of Hainan Island North Bay, South China

................................................................................................................................................ ZENG Wei-te, YANG Yong-peng, ZHANG Dong-giang, et al. (1085)
Characteristics of Heavy Metals Pollution of Farmland and the Leaching Effect of Rainfall in Tianjin »+ XU Meng-meng, LIU Ai-feng, SHI Rong-guang, et al. (1095)
Seasonal Difference in Water Quality Between Lake and Inflow/Outflow Rivers of Lake Taihu, China »++-++-+++-- *+ ZHA Hui-ming, ZHU Meng-yuan, ZHU Guang-wei, et al. (1102)

Characteristics of Nitrogen Release at the Sediment-Water Interface in the Typical Tributaries of the Three Gorges Reservoir During the Sensitive Period in Spring —««+s«ssessesseeeesereneenes

........................................................................................................................................................................... LI Xin, SONG Lin-xu, JI Dao-bin, et al. (1113)
Spatial Distributions of Transferable Nitrogen Forms and Influencing Factors in Sediments from Inflow Rivers in Different Lake Basins -+ ZHOU Rui, YUAN Xu-yin, Marip Ja Bawk, et al. (1122)
Effects of Hydrological and Meteorological Conditions on Diatom Proliferation in Reservoirs «+s«+sssssssesresrssensenssmsenensinnencneinenne SUN Xiang, ZHU Guang-wei, DA Wen-yi, et al. (1129)
Vertical Distribution of Fungal Community Composition and Water Quality During the Deep Reservoir Thermal Stratification -+ SHANG Pan-lu, CHEN Sheng-nan, HUANG Ting-lin, et al. (1141)
Community Structure and Influencing Factors of Bacterioplankton in Spring in Zhushan Bay, Lake Taihu «+ceoeeeeereserenssinennniiins XUE Yin-gang, LIU Fei, SUN Meng, et al. (1151)
Characteristics of Sediment Oxygen Demand in a Drinking Water Reservoir +««sxtoveesessserssnensssnsniniininiiii SU Lu, HUANG Ting-lin, LI Nan, et al. (1159)
Effects of Wastewater Nitrogen Concentrations and NH,"/NO;™ on Nitrogen Removal Ability and the Nitrogen Component of Myriophyllum aquaticum (Vell. ) Verde «+ceeeerereeserensnenenen

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" MA Yong-fei, YANG Xiao-zhen, ZHAO Xiao-hu, et al. (1167)
Effect of Nutrient Loadings on the Regulation of Water Nitrogen and Phosphorus by Vallisneria natans and Iis Photosynthetic Fluorescence Characteristics «+«+++«sssesseseesessensensenesenensenes
..................................................................................................................................... ZHOU Yi-wen, XU Xiao-guang, HAN Rui-ming, et d. (
Removal of Organic Matter from Water by Chemical Preoxidation Coupled with Biogenic Manganese Oxidation + JIAN Zhi-yu, CHANG Yang-yang, WANG Li-xin, et al. (1188

Treating Simulated Dye Wastewater by an In Situ Copper Ferrite Process —+«ereeessesseressenemenenenininininiisis e HAN Zhi-yong, HAN Kun, HAO Hao-tian, et al. (
MIAO Xiao-zeng, DAI Hui-wang, CHEN Jian-xin, et al. (1202

Experiment to Enhance Catalytic Activity of a-FeOOH in Heterogeneous UV-Fenton System by Addition of Oxalate -

Fabrication of a Biomass-Based Hydrous Zirconium Oxide Nanocomposite for Advanced Phosphate Removal ««eeeseeressessesseiensininennnn QIU Hui, QIN Zhi-feng, LIU Feng-ling, et al. (1212
Characteristic of Nitrate Adsorption in Aqueous Solution by Iron and Manganese Oxide/Biochar Composites ~ +++eseeseeseesesseseneen ZHENG Xiao-qing, WEI An-lei, ZHANG Yi-xuan, et al. (1220
Preparation of PAAm/HACC Semi-Interpenetrate Network Hydrogel and Its Adsorption Properties for Humic Acid from Aqueous Solution ~++++++++++ LIU Ze-jun, ZHOU Shao-qi, MA Fu-zhen (1233
Groundwater Arsenic and Silicate Adsorption on Ti0, and the Regeneration of Ti0, (

Removal Efficiency and Mechanism of Removal by Humic Acid of the Integrated Floc-ultrafiltration Process - »++ LI Wen-jiang, YU Li-fang, MIAO Rui, et al. (1248
Emission Tnventory of Greenhouse Gas from Urban Wastewater Treatment Plants and Its Temporal and Spatial Distribution in China ~ +++++++eeeee: YAN Xu, QIU De-zhi, GUO Dong-li, et al. (1256
Start-up and Operation of Biofilter Coupled Nitrification and CANON for the Removal of Tron, Manganese and Ammonia Nitrogen «++«++++:++++++++ LI Dong, CAO Rui-hua, YANG Hang, et al. (

Analysis of CANON Process Start-up with Fiber Carrier
Characteristics of Biofilm During the Transition Process of Complete Nitrification and Partial Nitrification
Effect of Intermediate-Setting Aeration on the CANON Granular Sludge Process in the AUSB Reactor
Effect of Organic Carbon Source on Start-up and Operation of the CANON Granular Sludge Process -+
Start-Up and Regional Characteristics of a Pilot-scale Integrated PN-ANAMMOX Reactor ZHOU Zheng, WANG Fan, LIN Xing, et al. (1301
Effect of NO,” -N Recycling Ratio on Denitrifying Phosphorus Removal Efficiency in the ABR-MBR Combined Process - LU Liang, YOU Wen, ZHANG Min, et al. (1309
Effects of Magnetic Fe;0, Nanoparticles on the Characteristics of Anaerobic Granular Sludge and Its Interior Microbial Community -+ SU Cheng-yuan, ZHENG Peng, LU Yu-xiang, et al. (1316
Characterization Composition of Soluble Microbial Products in an Aerobic Granular Sludge System «+-«+«+sxeseseesesrerreseenenenenininenens YANG Dan, LIU Dong-fang, DU Li-giong, et al. (1325
, LIANG Yu-ting, et al. (1333

GU Cheng-wei, CHEN Fang-min, LI Xiang, et al. (1272
ZHAO Qing, BIAN Wei, LI Jun, et al. (1278
CHENG Shuo, LI Dong, ZHANG Jie, et al. (1286
LI Dong, WANG Yan-ju, LU Yu-feng, et al. (1294

Influence of Ciprofloxacin on the Microbial Community and Antibiotics Resistance Genes in a Membrane Bioreactor -«+:«+x«+s+ssssesessesseseens - DAL Qi, LIU Rui
Analysis of Low C/N Wastewater Treatment and Structure by the CEM-UF Combined Membrane-Nitrification/ Denitrification System -
++ XING Jin-liang, ZHANG Yan, CHEN Chang-ming, et al. ( )

Effects of Phosphorus on the Activity and Bacterial Community in Mixotrophic Denitrification Sludge «+«+«+eeseereeseseeree +* WANG Pei-qi, ZHOU Wei-li, HE Sheng-bing, et al. (1350)
XUE Song, ZHANG Meng-zhu, LI Lin, et al. ( )
Diffusion of Microorganism and Main Pathogenic Bacteria During Municipal Treated Wastewater Discharged into Sea +++ XU Ai-ling, NIU Cheng-jie, SONG Zhi-wen, et al. (1365)
)

)

)

Acclimatization and Community Structure Analysis of the Microbial Consortium in Nitrate-Dependent Anaerobic Methane Oxidation

Oxytetracycline Wastewater Treatment in Microbial Fuel Cells and the Analysis of Microbial Communities «+:«+ssstsveseesserssnesnsesenns YAN Wei-fu, XIAO Yong, WANG Shu-hua, et al. (
JIANG Ye-feng, ZHONG Shan, LI Jie, et al. (1386
WANG You-qi, ZHAO Yun-peng, BAI Yi-tu, et al. (
Response of Soil Enzyme Activities and Their Relationships with Physicochemical Properties to Different Aged Coastal Reclamation Areas, Eastern China «+«+essssserseeeesenenseninienennnes
.................................................................................................................................................................. XIE Xue-feng, PU Li-jie, WANG Qi-qi, ef al. (1404)
Distribution, Sources, and Ecological Risk Assessment of Polycyclic Aromatic Hydrocarbons (PAHs) in Soils of the Central and Eastern Areas of the Qinghai-Tibetan Plateau «+«+++«+eseesess
........................................................................................................................................................................ ZHOU Wen-wen, LI Jun, HU Jian, et al. (1413
Source Apportionment of Heavy Metals in Farmland Soils Around Mining Area Based on UNMIX Model LU Xin, HU Wen-you, HUANG Biao, et al. (1421
Stahilization Effects of Fe-Mn Binary Oxide on Arsenic and Heavy Metal Co-contaminated Soils Under Different pH Conditions FEI Yang, YAN Xiu-lan, LI Yong-hua ( 1430
Concentration and Distribution of Novel Brominated Flame Retardants in Human Serum from Three Chinese Cities +++x+sseerreerenssnneens WANG Qing-hua, YUAN Hao-dong, JIN Jun, et al. (1438

Spatial and Temporal Variability of Soil C-to-N Ratio of Yugan County and Its Influencing Factors in the Past 30 Years

Spatial Heterogeneity of Soil Carbon and its Fractions in the Wolfherry Field of Zhongning County = «++«+sessesseeeneesesneneens




	mian+ml.pdf
	改面.pdf
	zl.pdf


