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% HRBL A4 BN A (41275151;41375138) 3 L5 i AL $p Al e % TR %W B 5 H PAPD

WE AR T Hw 2009—2010 F K A48, 48 4 F 7 PAHs ( % 3R 35 )2, Polycyclic XK§EiE
Aromatic Hydrocarbons) £ v & R 6y A AF IE A R B, £ R AW, hwmbe T ¢  A@ET

PAHs 3% 56 B 2 19. 11~131.31 ng/m’, M4 T % 17.77~134.85 ng/m’, By | 3 HFR
KE R EAER 2O T RRARF LW PAHs AR ER G, EAHMRE N i

FRORAF Rt A, BTHKEPAHs 2 25 F FHERE, &7 KA P PAHs s | RHEAMH
FAE. A AF5A%5 T kB ENE-S 4= NNW-NE 5 @175 % 4 B 4035 36 5 s ity | RAAT

0, B ERHR T EN TR T RAFEAAGHBEERA KERRE TSN, X
ABTTR A £, RBTERE T, AR EY PAHs kR B £ £ 57, R £ 20 H AR T
M E R, LKA/ B, REZR S QAN RIRBE TR, REFoked HE20R 7T 8k,
ABRH TR A QT ERX, THREZLRES>H AR THAETT R ARE .

Ik B o P CHE T IR S O R I AT T 0 20 0
HL 2R A% B TR0 20 #r

1 LBWS5HIE

L1 #HmR&E

AHIEFE VA B RAE G, — TR AT SO X
P U R SA R R R TO0 (Tl DX ) B ) o o 2
Ry 500 m, Kbl P JC W I 15 G IR R
A ESRIX F B LA E AR A X O . T
— AN RAE R X AU B TR RS XAR M
M7 GRIX ) AR IR B RLAE 10 km 48, R 50T
Ae s Tl el B3, ol el AT A Al A Bk B
SRS P B A ARl o W 7 P XS TSP 3H  J

% ¥ 35 42 ( Polycyclic Aromatic Hydrocarbons,
PAHSs) & — &) {Z A 7E T RAE A F A TEA L
Py, X TN A ) B B SO A B
P78 7 A T (47 B8 55 55, 2010) o 48 K FR 7 PAHSs
B LAAT W ARIURE ) Ry B AR T RAR S h, X
NAEAERRAT A B R UM (SR AESE,2009) o BR /D ik
T R AR L 4 5 20 3 0SS AR T A, 4 S 43
PAHs Skl T AN b 15 4%, il 3 4 B A b A AR
CRERIAT M AF ) AR B4 I RE 2 W) 50 1 AN 58 2 WA B2
( T EDGE,2008)

ARk, A 45 T BUTE A IR = M X 2 R R
TR (fili 45 55, 20115 37 41 41 55,2013 ) , B A Bl &
%5 30 R TWBAENE 2, 3l iy KA HL TS G4 Bk il 5
(T 24055 ,2013) o DAFEXT F iz ib X 9 PAHSs fiff

IEF W B L IR CRLAR I AT R PR R 28 45 4
(B[ s % A ] 22 55 AN [ KL AR BE Y PAHS F X HAIF 5T
B o AR TE X UK UBURL Y o PAHSs (19 ¢

FEl LR T Bl N B B R s 2 2 v KRB R A
ASC S R TR J3E 0 A3 SR A e (FA-3 B, 30 BH BE
AT, 70 POk T- 1) V) I RLAR BL - <0. 43,0. 43 ~

51 AR RS, ) (5, o POER L 452016, [/ ¢ Y R R AL 4008 T i PAHS (8975 42 RRAE SR IR [ T] . RAR# %4 ,39(3) :381-390.
Fan S X,He J B,Meng Q Z,et al.2016.Analysis of the characteristics and sources of PAHs in fine and coarse particulate matter in four

seasons in Nanjing[ J].Trans Atmos Sci,39(3) :381-390.doi: 10. 13878/j.cnki.dqkxxb.20140314003. (in Chinese) .
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0.65.0.65~1.1,1.1~2.1,2.1~3.3.3.3~4.7.4.7
~5.8,58~90,9.0~ 10.0 pm, Ji # 28.3
L - min"") . ABFSHE 2. 1 wm 7B R 43 FORLAR 4 AL
K7 (PM, o) FIANKL 5 (PM, ) 347 X5 He 20 #r o
RAERF[R] 53 4 A~ Br Be: 2009 4F 11 H 1—6 H (13
H .14 H (£k) ;2010 4F 1 J§ 1—10 H (4 ) ;2010 4¢
4 1—10 H(#);2010 4£ 7 4 1—10 H (&) ; 3%
38 NRAEH . BRI BRI R HE 08 I —
20 i, A2 8] 20 BF—ik H 08, kR 4 8 K A 4%
152 14~

1.2 HRLENEESH

SRR A B A 4 D8 R (b I A b R
J7,d 29 80 mm, fLA£ 0 0.22 pm) & T Lo T
450 CHrbe 4 h, LIHFRATRER A DL, R R 5 & T
T AR h o7 24 b, AT MXS HL 7 iR RO (Mettler
Toledo 2~ Fl , g KFRIEMEL 5. 1 g, AT 1 ng) FRE
K RAE S5 0 R P 58 96 B8 54 I S2 =, T T MR
i P 24 h HTH O R RR S L O UKAE R
FARML(-20 C) RFEE 531, PAHSs (153 BT AL 2% )2
S % 3% X ( GC-MS 6890/5975B, 3%
Agilent A7) o TEAHAYAE it TUAL B2 S PAHS 53 #7 T
12 WA B JE 45 (2009)

SyHTEY 16 Bl H AR Ak & WAL 4G - — %08 (Ace, 2-
rings) .J& ( Acy,2-rings) . %jj ( Flu,2-rings) . 3E ( Phe,
3-rings) . J& ( Ant, 3-rings ) . % & ( Fla, 4-rings ) | £
(Pyr,4-rings) 7K I3[ a] B (BaA,4-rings) . ( Chr,4-
rings) I [ b ] 9¢ B ( BbF, S-rings) \H I [ k] ¢ &
(BKF,5-rings) . #Jf:[ e | £ (BeP,5-rings) 7K 3f:[ a ]
¥ (BaP,5-rings) . & [ a,h] & (DaA, 5-rings) .
EiJf[1,2,3-cd ] £ (InP, 6-rings) DL & K JF [ ghi ] 4
(BghiP,6-rings) .

1.3 HB#EARRELSN

K AT E R ORI OR R L E
(NOAA) J+ & W) HYSPLIT ( HYbrid Single-Particle
Lagrangian Integrated Trajectory ) ( Draxler, 1997 ) %l
KL Versiond PEAT AW 5 PB Bl B0 A
A Z AR A W R A [R) 2R B R, H
WA e B ik T HORIRE R AR, W] 30T e
] B AR AU, B 12 T OR A 6 5 M T G it
R b o ASSOR HTZAE W A REEH 4 h —iK
HEAT 36 h G [ B B TEE T A R AT R,
BIVTE AR 22 0300 v 8 37 3 K% T ) AH T # A0 AT 03dE 05 oy
— 2 AR LS E L,
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2.1 KRSHEANFH PAHs 975 L 41T
21,1 HeBEE K FARAE

KA ], FE 20 ISR AR SUHL L AR R
PAHSs (1) ¥ i A5 Ak 30 BBl 43 31 2 21. 23 ~113. 04 ng/m’
F119.69~125.21 ng/m’, fij /i X R AE S K 17,77 ~
134.85 ng/m” 1 19. 11 ~131.31 ng/m’, 4 Kl %
T AR, L PAHSs 787 X RBIX A H ¥ vk B2 AR
EH ARSI S, Ei,5IA 1S
3 Ay 15 2 %% ( Coefficient of Divergence, CD) 3
A T 0 M SR BB R S BORE B . CD JE SCHNF

| R s ?

Horprej Fk ARR A A [ R AR 55 p a2 00 BT YR AE
KA, 0 x, 03 IR RAE S J Ak AERAEH R
F4 S 14 3k BF ( Wongphatarakul et al., 1998), Wong-
phatarakul et al. (1998) & ¥, 3& A W 4~ A [6] 3 17 32
AN [5) R 2R 52 el 1 79 2400 DB, R AT ) R R G HRORR R A
K,CD AR 3k 0.25 L) ;71 CD {H/NF 0.2 Bf, Af
PLIA g A kSR w0 ) Joit e 2 7 A 3 5 — 2
EANZAMFE B R 0 (Kong et al.,2012) . £t
AL, R T X KRB XKL i PAHSs Y BB %) CD {2
0. 14, 41K, T CD {4 0. 13, %t F A [ =45, 4 44
LA KL T 19 CD {5 Fl J2 0. 11 ~0. 19, ¥/
0.2, F W] Ry 50 i X AP X3 75 A~ SR A A5 1Y PAHS ¥
JE A B A2 AR SCBE  E —2B U] BT AT RE 2
A ] B ¥ G Y5 57 Gl o) R S

2 18 33X WA SR A A 2 PR B 0 WY I 2 Ak
T HUX ARG R S 2 AR S X A SR X 1 AT A
TR RE AR EATR ST X ZEX R
M AR AR AT B A JR) b HE T AT DA i 1
LEAMEE R . RBAE 2. 2 /AN R BE TR IE
2.1.2 fEHL gikids By o A b

ST WIS SRR R B 2 B AR /N AN A 4%
LAY R BB AR, R TSR AT P ik R 1 iR
T M X AORL L 4iKE 1 1 PAHSs ik BE R AE, [ 1
JE R KL | 400kE 5 b S PAHSs R ¥ B2 K A 20 kL
B AT A L E 1 H AR L o AR 1 221 T 3 ik
MASHFS>HSE LR, R T2 >4 >F>H
HEBRHEACR I I R . — ey, & B E R KIHN T
HAR B RN R EEAR 48 555 A F) T PAHs &
A G R fig S, B8 22 119 PAHSs (UM &% 6 o JURCAR
R RS E A R T OB AR AR R o 3X HUOHDRL 1 20
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Fig.1 Daily variation of PAHs and the proportion of PM, ,/(PM, ,+PM, , ;)

Tk 2 e B i R, U6 W BK 2 A A R R 1 15 3 D T 4
AR R R, P R RIRG R KRR,
TG L5, A R T e W R R R, v L v N AR A
S0 25 1 A2 2 O 22 1 06 Ak 2 T N R AR R R
PAHSs % 5 WBURL 2 1 ¥ % 8 03, 7 0h, A =1
Z XU TR 7K B el &40, B % — 26 PAHs K B 7E 4
BRI, LAk 5, AT REE R
SR PR 2R A B — T AR, EL 4R 1 2 15 1 A AR
LG HDRL 7 B R — Sk

TE 38 RAEH 1, H 27 d #8313 50% B9 PAHs 43
fi TARLAZ B, lLE PM, /(PM,  +PM, | ) I 5%
METERK = (0. 37) , e RAEAEA ZE(0.73) , - {H
J90.55, %k & F VR CEE T g0 B 0 0.41,
0.66.0.61.0.50, 4% 2= PAHs /3 i T 40 ki1 B (1)
FEE R, ARZ 5T R W], DL 3l 42 I 2 PAHS iz 3%
AIHEBCIR (440 = %5, 2005 5 X1 [ i 45, 2008 ) , G H
Xt i [E kT . Teixeira et al. (2012) BRAL 3 %4
(PR S ) P A bR 1 W o 5 2> T & PAHSs, B 5 1)
BB 20K 5, T 4 2 0 AR L 2% 1 2 186 i B 3 42 498
AR, X T RE R A FEF L HEGRIENZ —,
K2 W B AR A B AR, R B4R ST 5, 5 A0
W fpad B2, F) T PAHs MAIORL - [0 MUK T op 5% 7
(Miguel et al., 2004 ; Keshtkar and Ashbaugh, 2007;
Hien et al.,2007) ., FkZ= A [F) T HAth Z=75 , PAHs 5
Z 0 43 A T ORURL o DUAE K8 3 0F 58 35 & 9
PAHs £ {EE T 40 % T 7 (Zhou et al.,2005; F [H
YGEE 2008 ; Bt BB 4 45 2010, Teixeira et al., 2012)

FRELF o7 85 K be EE B D0 A A B o b s B
Teixeira et al. (2012) I\ N RFE SN B EEE L E R
B, B R b 5 UL R AR AR AR
THR R R R A R PAHSs W BT RLRL 1 B A
file Zhou et al. (2005 ) TA Ny, % it BE 28 k5l 5 Ak 26
Bi vh WURL W v BE AR =, By AR P UM KL 1,
Duan et al.(2007) %& ¥ PAHs 2 5 i) % 4k i TR i
L - 3% T8 5 & W T MUK 7 B Miguel et
al.(2004) %} 2£ [ Claremont X i M AF X M A | T
PAHs 74 AH1RL 5 19 43 A1 Fo B A B i 2= 5 Pk
Z5, 10 J—WAFE 2 7 % 40 A T 4 LR B
37 A B EEIEAR UG, SRR UL,
PAHs A7 FHLURL AR B LG 5 5 R A S R A A 1)
TERAFE ISR e A — 28 ) )i, 418 PAHs M4k F |
Rl KA , DT W BfE T RERL 3R 11T 5 2) JE % 47 2B Al
XU BIL Bl 425 | 1 P TR 2, Bl At i [ (R
HEBCIE ) 51 kS 1 it 2 (6] B P ORLRL 1 SR AR, 3 T
PAHs H BLFEMLRL T B JLE,

FiOb B T tpa] DUE B, 4 B Z= Y 4R F
A L EH PM, /(PM, | +PM, | ) BRI, #& 4> ] i
A JBURL ) v PAHSs 26 % v 5 7K 7 8 g, BV G
JUE AR DT AR AR OR . T AERK TR, AT A BORL )
t PAHSs 75 YK 7 8 i, MR BT o7 L R TS
e FE @ RDRL TRk . Bt R] I PAHs 43 A T 4HkL
T MR LU L R BT R 2 BE AL S Y,
B TS YK T R o X AT i AR L
5 AR ABUR Y PAHSs 1R EE Y AH OC 1
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FARBLCIE 2) o HIEERT 0.5 I, AR B 15
FEE I I E T4 0, FEEE /N T 0.5 1 Bl 5 e 7 1 1Y
TnE T AR X TR AL, R E LT, 15 e
O AR 51 R, D BOHLRL 5 B RAFAE T
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Fig.2 The relations between PM,,—bound PAHs and the
proportion of PM, ,/(PM, ,+PM, _,))

2.1.3  PRHRBE X

P 3 25 T ML Ak 16 Bl ks A% H
ACTE B, DAL R 1~ 16 43 5% R Ace %] BghiP (1)
16 Ff o (4 7 5 A 2] m HES ) | B AR AR Ol Bk—
K——E T 0 RFEH . B3 HoRDR 5 4k
T PAHs % HAfb a2t 22 Rk, & F it
PAHs (10~ 16) ff) i £ 0 (i v & W] 5 AN [] , 400 KL 5 72
KT W R AR, T AELREL - 06 (L 7E R 2, oAt
SR REH Y He R R R B B OR p gy

PAHsH{£/(ng + m~)

B3 ML KT H 16 Bt PAHS FLIR )2 H AR 1L 155 B

PAHs(6~9) 7E41RL 7 P AT A WIS W HE A 4 3,
TEHURLF X — 55 RO AR S, 8.9 44 11y W 7
FKZE,6.7 BARMIEMERK (& A s HA 1~5 (K4
T PAHs H R AL OLEN AL, &3t 5 MUk
T 5 A0KL T ) PAHs ¥ 3 R Tepyy =0- 23, K
T 0.2, UEWPHL 4ikL P i PAHSs ORI FIr 22 57, X
FEAE 2. 3 /NS I WS ARR A 350 0 AT B AIE

Pl 4 X HL 41K T~ 16 Bl PAHs S0P 2y vk 7
HEAT TR He, MK F b PAHs fg b Wk
1.12 ng/m*(Ace) , & Kk EE M 3. 61 ng/m’( BKF) ;
KL P B /ME Y 0. 86 ng/m3 (Ace) , i K{H
J9 6.25 ng/m3 (BbF) , MK 4 B R i ¥y A A
BkF .BbF .Fla Chr BeP BaA  BghiP; 4f % 1 p 3= )&
KEIY R4 BbF, Chr Fla, Inp.Bep.BghiP Bkf; #ff
3¢ 1] BbE .BKF BaP .InP  BghiP il BeP #7ill % &
/583 B9 48 5 (Harrison et al., 1996; Fang et al.,
2004) , Flu, Chr, InP, BghiP #{I cyclopenta [ ¢, d ]
pyrene (CYC) 5 V% il Ml 3l 4= I /9 A5 11 4 ( Caricchia
et al.,1999) ,Fla Pyr . BbF I BKF J& i % & yii HL 20
By 7~ B ) ( Kulkarni and Venkataraman, 2000) ,
I, R A TTRLRL 7 5 4H0RL - b PAHS i 5 2110 R
HEHLE 6. H BbF InP BghiP Chr Fla i # if
{5 3 F 1) PAHSs, 23 A T 40K - HP 0 G EE A AR
(4), lLEJEH 57.35% ~63. 85% , & W 4 ki 1 Lt
HURL ¥ 5 5 32 WL 3l 42 I8 /Y 52 i, 5 Al IF 58 AH — 3
( Teixeira et al.,2012), Teixeira et al. (2012) % ¥
ik ¥ i PAHs S 5 7ERIA P E 4R X — LR TE K] 4
A3 LA, Acy . Ace \Flu, Ant X JLFIMIK 53 F &
PAHs 7343 T 44L 1 1) FLEE AL 43.30% ~48.57%,
Sofowote et al. (2008 ) % ¥ Nap.Acy ., Ace . Flu,Phe

14
b |

12
10

SN B~ N ®

a AL 1 5 b AL T

Fig.3 Daily variation of 16 PAHs in (a)fine and (b) coarse particles
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CHL =<PM, /(PM, +PM, ) L 65
64 kzA4n: S B Sk
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165 PAiA
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il E (%)

Fig.4 Concentrations of 16 PAH species in fine and coarse particles(ng - m ™’ )and their pro-

portions of PM, ,/(PM, ,+PM, ,_ /) (%)

A Ant SRR/ FE AL i B B R O, AT LR A A
5 R FERL 52 0 5K
2.2 Rigifext PAHs iR E R
KGR IR LA & PAHSs A B [ — S ff, 2
PUHE R PAHs WREER) = R R KL &MU
iy PAHSs (4 B R i ORI R DD R A5
A Horp i UG R Y AT X A% i 2 52 i PAHSs
e i — KL (Ravindra et al.,2006) ., A [w) X i)
R B AU AT BE R T A B 2 TS P o TR Y
VAT R 25 A b e 82 6 380 % o kit P 1T, EL XU B K, A
FEAE BG5S 23 77 SR A R IR AR, LR
MR, 7 3 {5 G W) vk B2 B9 B 2 (Hong et al.,
2007) o R T 43 B e st Ml X PAHSs 37 Jay b HE A X
3ol A% s A 2 W /N B S X A 2= I RGE L R Te]
WS K R AT T HEIMT. 1B Sa—d FIE Se—h 43l
XF I AHORL 5 RLURL 7R R V] B LA ZE I X — X
H—U BESC AR, J) Al i HY SPLIT A5 XX R ol 1l X
HEAT 36 h 5 ] B A A0, B B 15l 200 m, 45
IR TSN R AR R M, AT
) F2 3 XUE) b 2 PAHs 5 KUE (WS) IEM R, &
WREIZ =T 2 B T AR 5 G A Y G R S ik
Wil 5 o 5 UM OGO 2R, AR DAA s HE Tl oo ik o =
R 35 U 2Bk 4 (38%) ALk 2
(38%) , AT R BOH 31X P 2% T 28 B3l %) 1 T &1 Sa. Se
Y SSW-SSE Fl NW-N Jj [a], Ifif ££ 3% P > £ 5 07
] 30 LN ] Sa R 4060 1) PAHSs ¥ 2 78 KU /)
T2 2 m/s I, JRUGHUE R, R 3B, XL e X —
(R, ok B S BE Z WA, [T v S B A R Al . 7T

DAAS Y BK TR 4R T PAHs 32 35K [ A 3 F1 48 0 11
SSW-SSE NW-N [X 35 19 Jey i HF %, Bz X 38k 1) <0
B SGEBEAEH o X FHUR T (& Se) , 540k T 1
DOIAE T NW-N J7 ) F- B4 18 18 70 A, T2 8 1R
JE AR AE1Z 7 10 AT 32 B A AR DTS5 G i Tk
Jit 3% 5% Wi 3 1 B = M, 1t £E SSW-SSE Jy [ [R] 4 AL
TR Z B T ALAE AR AT X TR Y R JR) T 5
Wi o 25 b, KA | AORE 5 #8252 SR M HE R
HHLKE i 32 52 Wi i [ Ry . R 2K 0 i .
AN R (LI 4,26%) P R UET (B T,
24% ) FZx pa A (B 5,23% ) , M Rl T 82 i 2 2=
) =32 EEAH . A Sb ST P Ry 1) XU
LR Y B AR OC O6 & R WK T 1] B9 T 1 AR
T 3t DS A R A T 5 K 1) AT 3 /) T
BER R . BRI, A AR T b PAHs 2k
Jey sty HE R ST, V4 R D ) ) AT DX A R A R AR
ML 465 PAHS ({5 I BBEAR R A 57 . F
ML AR T 1 R 1) — X — R (] Se5g) 1Y 7
A DL AR A , 76 ENE-S J5 [] , 249 52 B XU BOR | o
JEE R (R, AT A 22 S A B AE UL 1 o o B B
DRSS T 8 R Y 6 B2 A5/ 5 B 2 ENE-S (1% Al 75
Ti] , € J3E J0] 5 XU $7 A 5C o ENE-S J7 [ Af DL hiz F
RAEPUL PR PL 4(37%) Bk 1(28% ) ML 3
(23%) , A2 13 A S F R 4087 1
PAHs 32 ENE-S J7 [ 75 & AT ) a8 80 14 i 52 i
Ko XFTF & Z5, ML 40k 1 1Y W R 0 (i 2 i B AE
NNW-NE Jy i) H G e K, 35 B 52 21 1 b5 75 3¢
AT 2 B A i 4 5 W, 2% 5 T S R XS T T
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Fig.5 The (a—h)relations between wind speed, wind direction and PAH concentrations for fine and coarse particles,and (i—1)

cluster-mean air parcel back-trajectories, for (a,e,i)spring, (b,f,j)summer, (c,g,k)autumn and (d,h,l) winter

W 2(48%) , 5 ZF MM, R A7 72 KR T PAHs 1Y
DR AR B A AR T R BLG ; 5 80, B3l 1(41% )
Xof L IR ] — XU — 9 B2 ) i P R 1) S R
F FY) Jr AT FE R Sd L h 3% T 1) b X S AR /)
HWEE T — A /N, DA 5Tk 320 S
Ul & ZE ML 400 T PAHs ML B IR T b A< H HE
T, X 38 i ) B RR L K

RARRE , DAL i 0 B U A BOR ITRR, IR 2
DX 35801 i 5 e A B 2 A A7 7 B IX A X
HARE TR e, AR RUR L T4 A A K
R ME
2.3 HEMURR

M OAH F O 4 4 ¥ B ( Principal component
analysis, PCA ) Xf PAHs H{& i) HE i U5 Fh 28 3 17 figt
Bro PCA J5¥:H94r 43 0L He et al. (2014) . 3 1 31 i
TR AN 7 FE RO 5 Y DR A B B . K
FYRL T A 3 AT B 1 5 E TR R
72.93% , 3.+ BaA . Chr, BbF, BKF, BeP, BaP fil
BghiP 1 48 &, AT X S AL 3l 4 R AR R
(Harrison et al., 1996 Caricchia et al., 1999 ; Fang et
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al.,2004) , K ¥ 1 A oy BL3h 055 B 2
Ant Fla I Pyr 11 2% %% 5 , Zhang et al.(2011) 1A X
JURR B 5 A Wy SRR B B DD AR G, I 1 2 R AW
BTRRBEUR (TTHR 3 10. 58% ) , #E M 5 Bk 2= 5 FF 44 e
AR T 3 TTEkR(10.02%) 5T 2 #1254, Acy
Ace Flu Phe I DaA %4 i 7 fif , B 58 3 DA AT AR
e H5 RIS/ 4L R (Fang et al., 2004 ; Sofowote et al. ,
2008) , X FRKEHIE 7, 2B 2 AT A
AT AR AW TR B AR B/ Fa A RO TR 5 U8, BT
Bk IE 46. 53% s REBF VLS E IR F 2 STk A
XFANRL 5 A7 Fie R [, g 44.28% X FE Bk ZE 1Y KL KL
5 ANRL - HURL 52 A2 W SRR R IR AR/ A
0p- AU T A N

AR AR — A AR E DL &
U5, J5 Z B E 4 3835 87.24% , S EUX — IR W IR
PR AT BE A MR/ SR AL IR A AR IR (1 Acy, Ace, Ant,
DaA F1 Flu) Z A& sr &, 5 5 & , O 16 PR 5 78
S IR EE T 5 5 R A A SO o X T ALRL 8
By VAR 208, Ry 79.27% , I 1 2
T 5 1Y LA Ant (Fla Pyr F1 InP, 1] W A= )



BEIE G, 55 0t I 2= R ASOML AR+ PAHS By V5 YL A 11E BOR U4 &
*x1 RESEFHEFRETIER
Table 1 The factor loadings of 16 individual PAHs in autumn and summer based on PCA
&= FES
PAHs Eib s MUK 7 BRI HLKL T
HF 1 K52 H¥ 3 A1 H¥ 2 A1 HF 1 F ¥ 2
Acy 0.731
Ace 0.722 0.721 0. 565
Flu 0.597 0.756
Phe 0. 608
Ant 0. 681 0. 836 0. 642 0. 692
Fla 0.818 0. 794 0. 634 0.787
Pyr 0.742 0.902 0. 860
BaA 0. 889 0. 853 0.911
Chr 0.873 0. 897
BbF 0.954 0.737 0. 947 0.956
BkF 0.972 0. 802 0.981 0.733
BeP 0. 897 0. 899 0.762 0.878
BaP 0.931 0. 685 0. 893 0.704
InP 0. 699 0. 809 0. 764
DaA 0.746 0.957
BghiP 0.904 0.710 0.814 0. 884
TRk R/ % 72.93 10. 58 10. 02 46. 53 44.28 87.24 79.27 9. 64

JERRBE IR, STHRR 9. 64% .

A7 535 2 1 DR 1 o R S A X L TR 46 5
DY A PR A AT AR LR 20 A AR T F EOK
R LB AR (74.09% ) FIAA KL/ fafk (18.63%) ,
RURL B3l 42 I STHR A (70. 11% ) A7 B K B, JA A/
AL TTHR 12. 59% , 73 SRR AR B 1~ 3 AU A IR
Be, TR R 10.78% o £ F, 15 & = HE IR 45 44 A
L, AL HE IR 2 L3l 4 (78, 23% ) LR B/ 45
R (15.64% ) MUK 1 RSN 45 AR M BASE Y
x2 HFFEHAER

AT (79.09%) , H 1 2 MR AU R A/ 1L
(13.42%) ,,

£ b, M RIALEh 42 U sk o T, 5 A8 T 3T A
FU AR BT MR ] S B0/ (R 45 55, 2009) o AN [ 2=
THERCR AN A W 28 e, 0 T R — FE 0, R AR
TR HECIR PP BRI, 25 5 T EARBUAE STk R b
R T 2 2 B 2R W) UMK B8 1 TTRK, X P S =Y
PAHs 73 A1 T4 KL 42 BE A9 LU o A0 XL/, Ho Bk 2=
52 A2 W BORA 58 D M 5 K, PAHSs 3 A7 FOHLKLAR B

Table 2 The sources of PAHs in fine and coarse particles in each season

- % A% w5 H%E
" PAHs,, PAHs,, PAHs,, PAHsy, PAHs,, PAHs,, PAHs,, PAHsy,
= ) ~:4 w4 LT
UL B 1203w e 74.00% LA 70 11% W% T8 23% T b 87,245 HLhEE 79, 27%
fafk 46.53% A 79.09%
PRI Fafk BRI/ Ak BRI/ Ak PRI Ak
KR 2 AEPI 10.58% LA 44.28% " YR 9. 64%
18.63% 12.59% 15. 64% 13.42%
IR/ Ak e
— /AR A
10. 02% 10. 78%
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4 b R e R, R AT REAAAE — i YRR G R L (AT
WFFEIE W AR W) R 68 77 A2 1) PAHs 22 0 4iKE 1, i
HARR R KRG e — 5T DA BE A9 )t
S, B TR AR T oAt 75 9 1 R I R B A D)
JR B HETRCA 2, AT REAE — %€ INFIR] A7 R 2 18] A JR) 3 HE
JICT i e JBE 1) A ) B RR e URE W) | 2 SR A UL 1
M AN T PAHSs W B T 4K 5~ F 19 JL# (Zhou et
al.,2005) ,

3 &g

1) R B RBIXCRAE SO 400k b &L PAHSs ik
B AR Ak 0 B & 21.23 ~ 113.04 ng/m’ . 19.69 ~
125.21 ng/m’ | 17 X SR AF 5 B 70 Bl & 17. 77~ 134. 85
ng/m’ 19. 11~131.31 ng/m’, i X KB X KkE 5 0k
FES B R BART 0.2, 7 50 i1 X &R X PAHs £ 45 AH
[e] 75 e I

2) 4k 1) PAHs ZE5 P ik 2 R LA > >
B> B RLEE DR 2 Bk >4 >F > H . PAHSs 43
A T AR () L BB R 55% , Bk ZF PAHs T

£ % 3L Hf ( References)
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Analysis of the characteristics and sources of PAHs in fine and coarse par-
ticulate matter in four seasons in Nanjing

FAN Shuxian',HE Jiabao”’ ,MENG Qingzi’,SUN Yu’,ZHANG Jian’ ,ZHANG Yue’

'Key Laboratory for Aerosol-Cloud-Precipitation of the China Meteorological Administration( NUIST) , Nanjing 210044 , China
2 Environment Monitoring Center of Ningbo ,Ningbo 315000, China;
3School of Atmospheric Physics,Nanjing University of Information Science and Technology ,Nanjing 210044 , China

Synchronous sampling of particulate matter (PM ) was conducted in urban and suburban sites in Nanjing to
understand the characteristics and sources of PAHs within PM in each season( November 2009, autumn ; January
2010, winter; April 2010, spring; July 2010, summer ). PAHs associated with fine PM ( PM, , ) and coarse
PM(PM, , ,,)at the different sites and in the different seasons were comprehensively and comparatively ana-
lyzed.

The concentrations of PAHs in fine and coarse particles ranged from 19. 11 to 131.31 ng - m~ and 17. 77 to
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134. 85 ng - m~’, respectively.Similarities between PAH profiles at the two sites were identified by the coefficient
of divergence( CD) ,which is a self-normalizing parameter used to evaluate the degree of divergence between two
sets of data.The CD value of the two sites was 0. 13 and 0. 14 for fine and coarse particles, respectively , which in-
dicated that PAHs at the two sites displayed similar daily variation.The concentrations and profiles of 16 PAHs
from the different sites were nearly the same,all of which meant that PAHs at the two sites had the same sources
and pollution processes.The concentrations of PM, , ~PAHs at the two sites followed the order winter>spring>au-
tumn>summer , while PM, ,_,,—PAHs were ordered autumn>winter>spring>summer.Generally, PAHs in Nanjing
were distributed more in fine than coarse particulates,and the mean proportion of PM, ,/(PM, ,+PM, _, ) was
55% .The proportion values in autumn , winter, spring and summer were 41% 6% 1% .d 50% ,respectively.Differ-
ent from other seasons,PAHs in autumn were more abundant in coarse particulates, which may be attributable to
the distinctive source types and unique pollution form of local emissions in this season. Additionally, the
proportion of coarse particles in autumn increased with the pollution level, while the proportion of fine particles in
spring and winter increased with the pollution level.

The abundant PAH species in fine and coarse particles suggested that the main source of PAHs in Nanjing is
vehicular exhaust,and fine particles could be more influenced by vehicular exhaust than coarse particles.Besides,
coal/coke sources could influence coarse particles more than fine particles. The combined action of local emissions
and regional transport led to the PAHs from different sites being characterized by the same sources and pollution
processes.Regional transport of air masses contributed substantially to the PAH concentrations in Nanjing.In au-
tumn , local emissions dominated the abundance of PAHs,and the air masses that influenced coarse particles were
more local.The PAHs in summer were influenced by local sources as well as the dilution by clean air from the
southwest ; the pollution forms for fine and coarse particles were similar.In spring, the polluted air masses from
east-northeast to south contributed to the accumulation of PAHs in fine and coarse particles,and the effect on fine
particles was more serious than on coarse particles.In winter, the polluted air masses from north-northwest to
northeast and local emissions contributed equally to the accumulation of PAHs,and regional transport had a grea-
ter impact on fine particles.

Source apportionment by PCA showed that different seasons had different source types.The leading sources
of PAHs in Nanjing were vehicle exhaust, followed by coal/coke. The main sources for PM, , —~PAHs in both
spring and winter were vehicle exhaust and coal/coke, while for PM, ,_,,—PAHs in these two seasons another
source—wood combustion—was apparent. In summer, there was only one source type—vehicle exhaust—for
PM, ,—PAHs: while for PM, , ,,~PAHs there were two source types—vehicle exhaust and biomass burning.In
autumn , the sources of PM, ,—PAHs were vehicle exhaust,biomass burning and coal/coke.The primary source for
PM, ,_,,—PAHs was a mixed source:biomass burning and coal/coke, while the secondary source was vehicle ex-
haust, whose contribution rate was smaller than for PM, , —PAHs.In particular, biomass burning contributed greatly
to the PAHs in autumn, perhaps because of the unique source types and dominance of local emissions in autumn

that made the distribution of PAHs in this season different from other seasons.
particulate matter ; PAHs ; distribution ; regional transport;source apportionment
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