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Abstract: The Single Particle Aerosol Mass Spectrometry ( SPAMS) was employed to analyze chemical components and source apportionment of fine
particles during the period of the Second World Internet Conference (WIC) ( 12"to 23" Dec., 2015) in Jiaxing City, Zhejiang Province. A five-stage
episode, long range transport (P1) - cleaning day (P2) - local emission (P3)- pollution rising (P4) -heavy pollution (P5), was observed during this
WIC observation. Aged nitrate concentration increased significantly during P1 and PS5, indicating secondary chemical transformation made a great
contribution to the formation of haze in the Yangtze River Delta (YRD). Due to the contingent pollution control policies and strong cold air invasion from
the Northern China, chemical components concentration of fine particles except those of organic carbon (OC) and biomass burning decreased dramatically
during the conference held. After the termination of contingent pollution control policies, concentration of fine particles dominated by nitrate and elemental
carbon (EC) increased significantly with morning and evening peaks as a result of vehicle emissions. It was proven that implementation of pollution control
policies were effective and critical for improving air quality in the YRD during the WIC.
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1 5|5 (Introduction)

K = M KRR Tl AR &R &k | RE R TH AR
L RGP HB R K RRE G5 ™
X2 —.2012 4, K =M IX DL 4 3.5%
B 4 T AR 16. 1% B9 N T, B T 4 [ 24.3% 1Y
GDP. Fifi 5 38 7 A R Tl Ak 2E 7 1 Jon bl e AL 30 42 4
A PR K A X YR E KRR
BriG Yt R 58 I X3 2 — AR i PR R e R
SiiF, 2015 AEK = ML IX PM,  4F 34 B 3 5 R 52
peem” V8 T E R HARMERRE 35 pe-m L HER
TR R 11 1o VAR B A U 1 e 45K = A b
X IAGE 2 S B i T HT T AR A 196 7.2013 4F 12
H K= PM, /N 2 5E T 600
pg-m . LVARSURE ) (PM,, 5 ) Dy 32 B9 5245 ROR s e
E R = A b DX i T I 9 0 28 1R AT e )
@ ( Chan et al., 2008).

MRS AR, BUE K S A HLIX PM, 15 34 A
PRIFNRIURE ) SR DR 0, A R T A T R AT
Yy 71T TR ARSI 5T i Nl 3 5 4% U8 R A ( Cheng
et al., 2013) RS 4 HT A (A BAE ,2013) SRR
F-BL PR T = M X LA 5 Y i 78 5 50k 47 2R
FEPE G R k4] 7 AL RR AR SR 5T, ST T K =
FA R TS YL K i IR | e DL B 55 R Ak B e Ak
AT E FE G FR  [RIRE, B T B 2R B R A
5 (Huang et al., 2010, 2012; Fu et al., 2010) , X%}
K = A X IR SRR 1 P, fh2# 45 FE
MUK AT T RINVFFE SR, A% 50 B DR R AE Ty
T HERAR A 2 BB R, B &k
TS BB L S BT PR R BESL PR T oK, T H 2 Bl 5
ARFI R B = A VS Y R 0, SR AR
BRI TRE 5 76 55 — B[] 2 48 4 /i KA Ykl K
I BB 22 118 78 4 B 5 5% A B 52 B W HH . Zhang
85 (2015) 38 FHTEE 1 Fl B8 1 (0 i S5 4, XA 2R
e = A X A Al 2 20 43 R Y R i A et A gt
1T TIRAISE e AR A 7 ) 52 X B R A i
S G Sk B O B R EHLE T PM o1k
= A (2012) BT AL SR SR AL 53 43 Bt
A3, FFRE T KA Z2 K 5 10 20 A5 LAY 35 L 3o A% v i
L) 0T ek v B 55 UKL ) Ak 2 41 43 A8 AR R AE 43 T
Wang %5 (2009 ;2010) iz FH 5L 550k7 57 3 55 A X & 75
YU I DX ) R PR AR UKL B R R AT T IR AWFST , & B
AT IR B2 oy 78 = W IR ) PR B T I8 1. e A

AP IR A R IR A SRR AT T
I FT (REERESE, 2013) NINA LA, LikffFsR
B Z2 b M T A SSORE P02 I ) | BILBE A 8 3 B 5
KL AL, XA DR AR BT e 45 5 BR R I 258 B
ATHRADIE.

ABIFTE TR A% Gt 18 2 U8 R R DT VA R HOR TR
B, DL 5 i S B R 2 (5 4R 2% ) 7 IS
e, T 0RO I BT 15 1 R (Single Particle
Aerosol Mass Spectrometry, SPAMS) , §fj L) 22 i Bt B2
B 4. HYSPLIT #& %! ( Hybrid Single Particle
Lagrangian Integrated Trajectory Mode ) %5 R T B¢,
TR 24l DX AU ) A~ 403 | 75 G A AR TR
TR ST, 5 15 GE B B R AR S B AR L M 5 1A
b, SPAMS HLAT @it [l 7 e | A X SR )
DA B — 0 JEORE 5~ AT 20 A S50 A5, R T 5
KLPIR & AR A 2 AL R, 70 M BORE ) ok I8 BAY
TR T S ARSI ST T o A LR R R s B
PRIt 4 42 01 1) A 45 22 0, A UKL ) ek 7 A
O3 5 YRR AR AN R U5 T TR AR AR B, DAL A P
X PR A5 BRI, I 2016 SETERTIN H T
i G20 W2 B AR At 75

2 SEIE 7L (Experimental )

2.1 VLI A e B R R

iz FH B O SU IS T B ) ( SPAMS, B
0515 ) FF 20 WU 4k 2 20 43 £ UL S0 o547 T
Fa 4TI IREE WIS B2 Y, 2 s A T 58 24 ol X
S, WA F ) S DX, B A R AR XD X, TG
FHGTE YL JR. R T B 1 24 15 m, JEl 3 360° TG
RS, WOk M) 25 5 PM,, i XUET#) %% ( URG-2000-
30ED) JG il it —H 2y 2.5 m K1 1/4" G AR e 45 s
HEARE TR, ARG 1 o R R
(Mass Flow Controller, MFC ) ¥§5 | 7 14 5 % 7t £ 4%l
2.9 Lemin', B4 0.1 L-min™" i E W EIEA
SPAMS.SPAMS J MFC 4t I ARAE A A
B2 RIBIE A 7.

IR AT AL 5l Magee AE—33, H HLAAK
PM, BT R E ISR S B (IR R KU XU
S RE DL RESE) SR R T 2 4 il A

AL B E] R 2015 4F 12 A 12—23 H, H:
i, 12—18 H OB, 19—23 H &5 F X m
W, BN K S EIFREY 12 H 16—18 H.
22 MK
2.2.1 HYSPLIT # i #2 A R H 36 E R H R
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(NOAA) JF & 1y HYSPLIT #5454 NCEP (3£
Bl ) 5 20 055 T4l b0 ) 4R IR AY GDAS AR B
(ftp . //arlftp.arlhq.noaa.gov/pub/archives/gdasl ) , %
HRUCH B 26 I b 5 B (1200547 E,30°64" N) AE A%
P2 55 BERIZ /N (00:00—23:00) 545 3] 12 46
948 h 23 AU 1) Bk, B0l R G S
100 m.
222 BEEMABERREEA AR ET R
BLA A B IS £ R (SPAMS) |, FI] FH 7R 55 8 1 ik
(Marker ) FF Ji& 20 J5URE 4 A U5 A Br . FRLABORL 95 Jie o
TN T A A A T B AE A OC SCHR 1 (Wang et al.
2009;2010) A TEAIN 41, 101 7 Z il i — B %
BB R A I R R L AT, 2R
J 38 3k AN [R] i 1 i SO R R A T 2 MR R
AT A B — i 1 25 BN ) 2 HAR TR ]
o3 BB G (m/z) , PR 48 ORE 4 1 2% 41 3 K
AR B T T4 o o W R IR ST T
HRHEA [F] R 575 G4 ) A RE R 240 43 S FLARRAIE 25
T, I 2 MR A UKL P >k 8 BT 5 R 46 R (3t
7)) 4G S RE IR 2 454 R BE TS Qe W R R
EPRTT R, R PR BR B8 1% % 20 J0RE 0 >k 5 53 R

LR, Rk R R AR HLsh 4R
SR T T AR LR e o 42
THE T SR A I 465 R A= ) BB R ( Silva et al., 1999
Dall et al.,2006 ) AR &R ) 35 B8 7 4 43 FFAE 25
TV R R B B Tk R ORI Ak 2 4 4y 2R
T EHUBURL TR AW TR U R ik A BLEK
TCRBADERIE &Y AR =Y
SR BT EE T IR S AR AR AR
Bkh  RIRA SRS A HE.

T B UL W Y 2, 7 B B 0k A A S AR R
R R E A A SR R 1) SR ) B A R S T 0, AR
P 3 BE R B WA ORI HEA T4 25 N B AR
VT2 oy vl R o A M e JC R, 40 (Cat) L 27
(AI") | =76(Si0;) 96( Ca,0") 5w T, AL, 24
e — BRI R B TR I
BRI Ak 24 20 53 ARSI, J& T4 AR B
2T R EE A m/z=-45.-59 -71 &%
B, R A R — BRUSURL A i 2R g,
INHSRA Y R BE U 5 LA 20 43 53R R AR 4l LR 1
BT DAL IS HE 0k ) B R TS Y Al o B H
BRI 1.

R1 FESEUHMTEASREETIE

Table 1 Markers and sources of common pollutants

2 U S R 2L 43

27(Al") 40(Ca™) ,56(CaO%or Fe*) . =60(Si0; ) ,=76(Si03) .~16(07) |

Jiva FOEM Tk 5k
i ~17(OH™) 48(Ti*) 64(TiO*) \96( Ca,0*) ,~79(PO3) A IR TR
39(K*) . 12(C*) .36 (C}) . 37(C3H" ) —26 (CN™) , 113/115 (K, CI*) .97
H ) TR et (K5803) 213(K;S0%) . 27( CoHY ) (A HER M (m/z=-45.-59 -71) . -42  FEFF R iisehe
(CNO™)
RN -35(CI7) .81(Na¥Cl*) .83(Na3’Cl*) ,108(Na,NO?) fisaed
Hlah 4R 40(Ca*) ,=79(P0O3) .-62(NO3) .C;(n>0) RN KIS
27(C,H3) 7(Li*) 39(K*) ,=32(S7) ,-64(S03) ,~80(S03 ) \F 4> F i (m/ )
s - ) ’ 2 . WKL b
z=178 189 202 228 252 276) , C*(n=1.3.4.5), OC(m/z=-43 —63 .~79)
. 63/65 (Cu*) .64/66/68 (Zn*) .99/101/103 (ZnCl*) 206/207/208 (Pb*) . .
ey p7AY D
T 2R -35(C17) \EC.0C,~76(8i03) ~79(PO3) T s KR
TR TR -97(H S0; ) .—62(NO3) . —46(NO;) .18(NH ) TR AL

¥ :a. Silva et al., 2000; Sullivan et al., 2007a;2007b; b. Hudson et al., 2004; Silva et al., 1999; Yang et al., 2009 ;c. Sullivan et al., 2007b;
Arimoto et al., 2006;d. Moffet et al., 2009; Spencer et al., 2006;e. Guazzotti et al., 2003 ; Spencer et al.,2008;f. Moffet et al., 2008a;2008b; g.

Huang et al., 2012 ;Fairlie et al., 2010.

3 R 51318 (Results and discussion)

3.1 FEIEHHN
FRPEAS I A 7 1) AN A ¥ 2015 4F 12 H
12—23 H A I SR o8 5 2%, Bk

g 1 AER 2 pros B 1R 2 o, 2015 4F 12 A
12—23 H W], B4 =224 5 (16.0%) , Pi
(36.5%) FVE R (31.3% ) J5'Ia] 3 JRA AR Horr
TS (A KA ) AT T 2080 AR B S5
ARG Z LG IR 58 245 A S, ) B
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SR AR AL RN 36.5% ; P4 I AT (AT

C) MBI 22151 B T VY | 22 ORI 25 DX ) T 4 45
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£2 2005512 A —3 HAASAMEREFSTHEXN MR FEXRSTLRMIRE

Table 2 Mass concentration of common air pollutants and probability of trajectory clusters during 12—23 Dec, 2015 in Jiaxing City

- i D Pw e o
(pgem™) (pgem™) (pgem™) (pg-m™)
A N 16.0% 65.4 82.8 19.5 81.1
B NW 36.5% 119.3 139.9 35.0 50.9
C SW 31.3% 159.4 180.2 30.2 89.0
D S 7.3% 90.2 105.5 10.2 52.8
E NW—ES 9.0% 81.7 107.6 16.5 110.4

/ - ] o /1

E1 2015 F 12 A 12—23 BRESHEMSARTR LS
Fig.1 Backward trajectory cluster distribution ( 12—23 Dec, 2015)
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WREEAR R, PM,, 5 /NI R 32 i = 35 248 pg»m ™5 16—
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(P4, E¥I5 ) FHIG , B R MR BR , PM, ¢ it & R FE

T Rz B s /NI R IS 141 pg-m T 520—23 H
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SRFE, RV BEEAAH], 1575 Y Py vk 2 R 2k
Th, et /N BE 3K 334 wg-m ™, Sy — U LY Y
Yt R A A, RS IE (18 H ) B
D2 — R8T () AR ) TR B b 3 7 (P3) |, M 4
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Fig.2 Mass concentration of PM,s and meteorological conditions

from 12 to 23 Dec, 2015 in Jiaxing City
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Fig.3 Correlation between hourly hit particles by SPAMS and hourly mass concentration of PM, 5
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Fig.4 Hourly resolved numbers of chemical compositions of fine particles by SPAMS
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Fig.5 Hourly resolved numbers of nitrate in different relative intensities (a~d indicating aged nitrate;e ~g indicating fresh nitrate )
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