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Source apportionment of aerosols in urban Nanjing based
on particle size distribution

WANG Zhen MA Yan™" ZHENG Jun LI Shizheng WANG Li ZHANG Yafei

(School of Environmental Science and Engineering, Jiangsu Key Laboratory of Atmospheric Environment Monitoring and

Pollution Control, Nanjing University of Information Science & Technology, Nanjing, 210044, China)

Abstract: The size distribution of aerosols was monitored using SMPS during 2013/8/1—
2013/8/29 in urban Nanjing. Through Positive Matrix Factorization ( PMF) analysis, four sources
were revealed from the particle size distribution. Combined with the data of trace gases (NO_ ),
aerosol absorption coefficient (B, .., ) and chemical composition (SO; , NO;), the four sources
were identified as adjacent traffic emission,long-distance traffic emission, mix combustion emission,
and secondary aerosol, respectively. Meanwhile, based on meteorological data, the directions of the
four sources were analyzed using Conditional Probability Functions ( CPF). The results show that
Factor 1 and factor 2 had diurnal variations similar to NO_, the trend of variation of Factor 3 was
very close to that of B, ., , while Factor 4 was well correlated with the sum of SO; and NO;
concentrations. The contributions of the four sources were 14% ,24% , 37% and 25% ,respectively,
with the mix combustion emission source being the largest contributor to the particle number
concentration.

Keywords : Urban Nanjing, source apportionment using particle size distribution, positive matrix

factorization (PMF) ,conditional probability functions ( CPF).

H1 T RAUBURL) X 23 U5 R RE UL RE A S0 TR ), 5 1R BUR FTZS AR BOR B 22 G O 1. A S A

2015 42 A 3 HYks.
* [ER HARBIARE 4 (21377059,41275142) T HARBIARE S (BK2012861) 5 T4 7S KA B0 H (JNHB-006) %% Bf.
# s MIHIPK R A, E-mail ; mayan@ nuist.edu.cn



1620 B2 5% 1k 2 34 %

FEU LRI R 2 X fi R AN R R I, R AR (PM,, 5 ) P AL PRI 2R 40 i AN B R I 0T
BT B0 R GE 52 , M AR T~ (D, <100 nm) & 58 ) 5 38 i 3 Bt 5 0 B2 30 A VR0 3, XoF P
GURLL LA R G0 A 7™ 5 fa 3 I, U 40 v B2 Rk A A 28 S F 2L (] A7 A2 33 4o A o T LA s SR
Yy, DR A TR A PR AE AT B 90 ARACE  BFST E BAEAS [F 3 7 IR [F] 3105 T R
TSR RO B B A AT I T BRI AR A R R i I A R AR AR AL B AnRAR S A 4 Bl UR )
BIBRE AN T TR S A AR SR, SR 40 v 5 e A 738 A s 7 R R ST B ok 338 o, 8 ik B A1 LA
BEF LB AT SRS T T LR R AT A B S TR HE R 32 4 i UL e A
Oy AR AR TS X iz B ORI R A 43 A UEAT TR AR AT A — 1 B AT

TRZH & R T IE AR 4 N T 20 BT i) (Positive matrix factorization , PMF ) Xif Jik7 4 £ 47 3k A
ff 1 (E X BRI SY 32 B T ORI A Ak 2R 23 T T R R B (X RIAR S 0 A B Ak s Ry B
250, HHA S R AR B ARk, ©RI R A PMF S b 350K 49 (4 R4 43 A DT 345 5
WA L7517 A (ARSI AN R MR Sk 5132 A 10 2 i oo e v S o A1) P2 2 R AN B 52
ISR Song 25118 3 33f &S CMB  UNIMIX 1 PMF B575 % B8 CMB 5 38 4 T A 397 et 0 HEsic |, i
T A1 WU B S A TR AT A A HE O TR R B PMF [R5 5033 A 2 AR A R AR 2k s DI AR 56
b, PMF A5 AT LA FH 2 A2 43 BT 0 A5 14 A A 500k P ARV 52 T Y DR A ik

AR SCHY B H 32 FH PMF f#HTRE BTSSR WL 5 %) U 0k A2 o0 A1, 8 3R UK 40 1) SR VR
SR NO, ) R BOCICR B ORI A2 4153 (10 SOT \NO3 ) S5 8HE A g 85 ( Um) XU ) H
T A BB S DR A RPN A3

1 55k

L1 RS S Es A 2

ORI b, 507 P TR R LN 7 PR SO0 e e AT SH ) ) R AT R R AR, O EL A B S 1
TG YRR BB T A2y 8 km, PRI HLA — G A LA . L0 i L 45 RS A 0 A 5 B L 8%
PIid s R K SR R R

K H— & AR IE R FR421E% (Y ( Scanning mobility particle sizer, SMPS, Model 3936, 3& & TSI) &
SRR TE 3 A (8.2—346 nm , 3L 105 4SRRI ) |, B E] 43 HE% K 3 min. SMPS F B ALHE A~ 3B 4
220153 HT iYL Differential mobility analyzer( DMA, Model 3080, 3¢ [E TSI) FI%E45#% 11 4#% Condensation
particle counter( CPC,Model 3772, 3% [ TSI) .DMA A i i & tb Ry 10: 1, o 853 0 8.0 Lemin ™, AE 3R
0.8 Lemin".

JR A NO A Thermo 23 74272 B Model 171 (4 NO 2 HrASCGHEA 10

KPR AR (HY 100 B, 3 B4 ) SR PM, SR IEHE A R I 100 Lemin™".

SR =B ROG A BB AL (PASS-3, S [E DMT) 78 26 547 I 7€ 3 MK (405 nm 532 nm Fi
781 nm) TV RMSCRITERURT 2 25 PASS-3 I 2 1 W WA -5 AT 2R B4 91 B R < 8000 M- m ™", I £ 5
<10% ,BHE 3R 2 s, Ji 1 Lemin™ " I FT S Y% PASS-3 EATALIE , 23 51RO E T % NOL AR,
F(NH,),SO, FUki 9 43 5 E BB OGRE EE WICGREORTECH R4

SIS #  A JR A 1 BT SRABEE S I U5 Sk BE B M i = FE 20 5 m, UBAS I R 316 A5 AN
FABHRIRE, SR A SB 25 PM, DDk Fl Nafion T84, M0 5 43 W 1> S %, — B 3d 2ok <
VS RIES  FEE N SMPS 0t FSURE4) 1 s A8 500 B I FLi A, i o — B UL iE A PASS-3 HEAT 2 e
PEWE I IR SR NO,BRAE LR B I J2 29 9 5 m, 11 NO, Y RAE M 528 35— MR 98UE ( Teflon ) R
LA AR, B NO, WIS AT A
1.2 SZAARHAY
1.2.1  PMF SZ {7 J5i 3

TEAZ S R T 43 12 ( Positive matrix factorization , PMF) J&—Fh 22 048 8 K 40 Hr 72, B8 WL i)
AR B4 i A 5 R VR S R AR AR TR 8 e 20, SR A D L) PSR 18 ) O 40 45 A B0 B 1



9 1 TEIREE : H TR 201 A R 50T DXOR UL A DA A 1621

DRZE ARG IR STHRAURAS IR AR SR LY RS0 Tz T /D 3Rk i 4 4% 2 275 eI 5Tk,
ARSCHIRIET LS RO H] EPAPME v3.0 RAS Y I Gl Y52 (R AL (i B A0 T DL B b 3R -

xijzzgikfkj"'eij (1)
WA LFRIR N
X=GF+E (2)
Horp o 08§ I 205 j SRR RIS AT BOR BE 5 g, 2 50 © I 2055 & A X T 32 AR 5Tk 5, 2
55k DNRRG j ORAR AR RO BE S e, 03 © DI 205 j SRR I BOR BEARAR s X SRR B0 4L
5 ,G HIETTHR , F R R BT,
Q THZ—AFARIHAL i A BRI 2 EUE, BRI E R
l:xéf - l;gilfkf] :

0=

i=1 j=1

(3)
Unc;
ookt Une, RAHGE JE s Une, (FFEE I 066 1.3 55124,

AR IRECE A F L TR RA SN G RF o — il U (B eE Wb ) F G 3
Wkl PMF BEELBE L B S0 Q BB TEL(Q,,, ) T LU A Q. =nm=p (ntm) 25 g n

SERIASKOH L BB, m SRR 9K, T p USRS 2K

PM, 5 Y)3k

l ’%‘E)&*%ﬂ%] |PASS—3|

B1 RHERERE

Fig.1 Setup of the instruments
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Fig.2 Detection limit and particle diameter of SMPS Fig.3 Particle number size distribution during the observation
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Fig.4 Size-dependent correlation coefficient R* Fig.5 Number size distribution of four factors
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Fig.7 Diurnal variations of NO, and particle number concentration of Factor 1 and Factor 2
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Fig.9 (A) Variation of paricle number concentration of Factor 3 and B, ;5 ; (B) Diurnal variation of Factor 3
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Fig.10 Particle number concentration of Factor4 and the sum of sulfate and nitrate
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