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Abstract: Polycyclic aromatic hydrocarbons (PAHs) are a series of toxic organic pollutants that are widely present
in the atmosphere. We collected gaseous and particulate (PM, s) samples from nine prefecture-level cities in the
Pearl River Delta (PRD) during the winter and summer of 2018. The concentration and spatial-temporal variations
of 16 U.S. EPA PAHs were analyzed, and the sources of PAHs were resolved by the Positive Matrix Factorization
(PMF) model with additional inputted concentrations of organic carbon (OC), elemental carbon (EC), and
levoglucosan in the PM; s phase. Y14 PAHs concentration ranged from 7.08 to 284.08 ng/m? and from 0.30 to 17.00 ng/m?
in gaseous and PM, 5 phases, respectively, with a total average concentration of (37.48+41.53) ng/m? for the two
phases. For seasonal characteristics, the Y1, PAHs concentration was higher in summer than in winter in the
gaseous phase while it was higher in winter than in summer in PM,s. A higher level in summer was observed for

summed ) ;s PAHs concentration. The diagnostic ratio and PMF source analysis found that atmospheric PAHs in
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nine typical cities of the PRD mainly came from: biomass burning (57%) > coal combustion (30%) > motor

vehicle exhaust emissions (13%). The health risk evaluation showed that the atmospheric PAHs toxic equivalent

concentration (TEQ) in the PRD was at a low level (0.30-1.89 ng/m?), mainly contributed by benzo[a]pyrene

(>45%), which we recommend that should be focused on.

Key words: polycyclic aromatic hydrocarbons (PAHs); pollution characteristics; source apportionment; health risk;

Pearl River Delta (PRD)
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Jefiihil PAHs HYMEHEZKSF | IS 3 | SR R A
JREAURSE, AT Sy R SR T i S 4L 28 2 R ) ) el
4 R 4%

U RERORAE S AT

1.1 HRIAREER

BRVL = —fe g5 M . el . ZEEC . BRI
AR5e . HM L BRI, I 9 AT, AERFSE
WACERVL =M 2 M, 753X 9 DT ILIE 9
ANBEAR A5 I T R A V5 YLbR I A R A s 1 A7 K
SFERCREE . REEDA . BEWZEiTT, £ RHET
2018 4F 1 H~2 A MRl #4T, B RAET R4 7 H~8
HIEEAT o B . BAFENTLL T mP/min A3
HH R ERAEZEMY-1000 &1, T4 45 B FR A4
BHEAT A R ELERAE 74, HFRRE 24 h A
W 2 4k 16 % (QFF, Munketll, 203 mm x 254 mm)FIE %
BRIIE(PUF, A% 6.5 cm, 7.5 cm, % 0.03 g/em’)
I3 HIRAE PMy s FIVSAHFE & o SREERT, A1 02T A ik At
TEDh IR g 450 CHREE 6 h R A TE IRAE IR 09 T 44
VA 48 h JEAREE, SRR IR U A AR U FH T R
TARERCERSE 24 ho RGBS RS T
e, BT TSR, S, ORERS 252
A, Hr PM, s ISR A 126 1

1.2 HSEraE

RAMHIKF PM,s #EF B —EF R IK
3R 24 h, HHEZFETIA 500 ng 4 5 FhIT4C PAHs(ZS
-d8. jE-d10. FE-d10. J-d12 FIFE-d12) IR FE =
o TR A RO 4 S B A R O E O ke, SR)E
R -AAAR R A E TR EE, BN T = L5
SR 3 em BHRPEEAE 3 em BIHPEREBEAT 1 em
H TCK BREREM - A 20 mL ARBLEL R 10 1 (IE O B Al
AR G R A G S, R R I T A vk 4
FERZE 0.5~1 mL, {LE0HTRIIMA 500 ng 75 H 3
BAE R R o AWFFE I HARE A W 55 16 Fh3E
PR AR 47 R (U.S. EPA)LAE L 26419 PAHs
(# 1), WIGFAEKI >, 2 #1025 (Naphthalene, NAP),
J& (Acenaphthene, ACE) ., J& /i (Acenaphthylene, ACY)
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Table 1 Concentration and detection frequency of atmospheric Y1 PAHs, OC, EC and levoglucosan in urban atmosphere of the PRD

PM, 5 AR
P R ]

e E 105 B (A £ 4 O 22 ) (ng/m) (S B 0 T (35 (i £ 1 22 ) (ng/m) Kt =

E-S NAP <MDL~1.21 (0.04+0.13) 20% <MDL~15.99 (3.62+4.55) 52%

E ACY <MDL~0.12 (0.01%0.02) 63% <MDL~2.96 (0.28+0.42) 95%

J& ACE <MDL~0.12 (0.010.01) 6% <MDL~0.56 (0.09+0.12) 51%

% FLU <MDL~0.15 (0.003+0.02) 44% <MDL~12.82 (2.24£2.19) 98%

E[3 PHE <MDL~1.09 (0.35£0.33) 94% <MDL~123.86 (14.32+18.37) 98%

H ANT <MDL~0.08 (0.02+0.02) 92% <MDL~6.52 (0.80+1.13) 98%

PR FLA 0.03~2.35 (0.810.77) 100% <MDL~130.63 (6.49+16.13) 98%

B PYR 0.03~2.04 (0.67+0.61) 100% <MDL~50.89 (3.53£6.65) 98%

I [a] B BaA <MDL~1.48 (0.25+0.26) 99% <MDL~0.58 (0.06:0.08) 82%

I CHR 0.04~2.67 (0.68+0.60) 100% <MDL~2.41 (0.28+0.35) 97%

HRIF[p1F BbF 0.04~2.90 (0.76+0.59) 100% <MDL~0.26 (0.03£0.05) 34%

HIF KD T BKF <MDL~0.81 (0.20+0.17) 96% <MDL~0.07 (0.010.01) 45%

I [a]tt BaP <MDL~1.33 (0.28+0.25) 99% <MDL~0.04 (<MDL) 3%

2K a, h]EE DahA <MDL~0.20 (0.050.04) 99% <MDL~0.04 (<MDL) 9%

BiIf[1, 2, 3-cd] InP 0.02~1.76 (0.46+0.32) 100% <MDL~0.04 (<MDL) 2%

I lg b i BghiP 0.02~2.06 (0.55+0.38) 100% <MDL~0.04 (<MDL) 10%

16 Fh Z IR IR ¥ PAHS 0.31~17.00 (5.15+4.12) 6%~100% 7.08~284.08 (31.7641.48) 3%~98%

LK oC 1.41~27.55(7.61+4.13) 100% A A6 E ol
JCF Bk EC 0.28~2.12(1.00+0.36) 100% A A
7 i R b Levo. 9.12~523.70(106.78+101.81) 91.13% A A

1: MDL 24 5 32: 45 4 BR (method detection limit),

1 %j (Fluorene, FLU), 3 ¥ 4§ 3F (Phenanthrene,
PHE). # (Anthracene, ANT) FI%¢ B (Fluoranthene,
FLA), 4 £ {1 §% ££ (Pyrene, PYR) . 7 Jf [a] B
(Benzo[a]anthracene, BaA). Jgi(Chrysene, CHR), 7K
J1:[b]7% ¥ (Benzo[b]fluoranthene, BbF)FIZK I [k]7¢ B
(Benzo[k]fluoranthene, BKF), 5 ¥ fu & 7K 3F [a] ¢E
(Benzo[a]pyrene, BaP). —ZKJf[a, h]H (Dibenz[a,
hlanthracene, DahA)FIEIF[1, 2, 3-cd]itE (Indeno[/, 2,
3-cd]pyrene, InP), 6 A LFHE AT (g, h, i]EE(Benzo(g, A,
ilpyrene, BghiP),

AR 7 FhR AL IR S iR, X
A AT BEGARFR G 9 « DH#EF TR,
AT 1000 ng "Cebric A Ze e E B (Levoglucosan-"Cq)
A Ry T 22 48 s 7)o il B8 TR Aot T K B TR A A R K
RIRHALEE 0.5~1 mL, fILA 600 ng H 3E-B-D-ft M
ABEH (Meth-B-D-xylopyranoside, MXP)E N F5 .
R BHERARZET, A 50 pL 2 RBIE (= 5
k) = 5 L A% (Bis(trimethylsilyl) trifluoroacetamide,
BSTFA)5 1 (KFRYNLIEIR G, £ 70 C Tt
{6 1h, BHIECAE% 0.2 mL )5 EAL

1.3 Hmaoth

AHIF S A AR £ 15 BT R R A AL GC-MS(f it
QP-2010) #4720 A K I, B9 F U5 SR L 3% o IR
(electron impact, EI), A4 AiEFE, H 30 mx
0.25 mm i.d.x0.25 pm DB-5MS E40%5 (43i%4E (Agilent
J&W). BERECTIRIE N 290 °C, R TIRE N 305 C.
EIERETFHERT: 90 C{£4F 1 min, L 8 ‘C/min F}
BE 170 C, FLL 4 C/min F+&E 250 C, SRJ5LL
10 “C/min F}% 300 C, £FF 9 min  HEFEARUN 1 L,
He St m 1.2 mL/min, B LMk 58 FIRM
TELEE 43 W B 2 AE 280 "CHI230 °C, i Ik HEME T
(SIM)BE R FEAT 4, 2 M 3 BAR IR FRIE 5 7 DL &
PR BA B R], [ B X6 BE b o 4 Jo A o 1, et R
FH AR FIAL IE 2

SR RS GC-MS(Z HE1E 6890N-
5975B)YINE, B F IR 2% TRED ), D
EES 290 C, RHIAMmAE AL, 1 1T AHR
FIAR B 6 4045 (535 AF (DB-5MS), {0 1% K THIRFE 5
65 CH#8 1 min, L5 C/min FHEZE 295 C, %84
20 min, EFIZELR N 5 min, B TFIEIRE N 250 C.
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i 2 H (SCANYEE R, m/z JE RN 50~550, SEPETE
TR PG R AE B 1 LA S AR BA s a],  [R] sy ok B A v 4 Jo
B BTG 1, £ )R FH P b i A TE T 4R
BHLER . JCE B LB (OC/EC) a1 Fl OC/EC
S #{¥ (sunset laboratory Inc., USA)#EF75E, R H
NIOSH 870 JFiffF2 ¥ F#OGE 2 (thermal optical

transmittance, TOT)™),
1.4 FRERIEMEF

TASRAE ST — A EF A LR A S i
i P LTS e O, AR AR 24 DAERIIA 1 AR
PR it LA i iy Ak B R T RE S R IT5 5. 16
i PAHs 543 F bRk ) A8 HBR A 0.29~1.74 ng,
A (4G PAHs 50 T hr B WA ) 5 R & BRIk
P (LS PAHs R i ) 73 BT 19 7 46t R 23531
2.07x107°~0.10 ng/m’ 1 2.89x107°~1.98 ng/m’, PAHs
5 75 T T SR A5 43 A AR R i 1) DA R 34 (3 5
N 58.2%~96.5% 5 77.1%~98.3%. AHF5EH Hirfk
Ak B 4 26 25 RN IRDIRCRAS T . GC-MS A 20
AFER R, BEALA A — AR S, A E I R
22t 10%, WE B d s AnifE 4k, -6 Ol bs e i
LLMEMERLIER R > 0999,

FERF—HEFE S Y OC/EC 43 BT, Jeik A—1%
A B B EAT 58 88 A OC/EC MIRETRFE, LIRS AR AY
S TTIRIL . OC/EC Zr M ACHE BN FE it 23 AT 58 U
ol A B R RS 5% H e i i 2l He TRA SURAE
FFRA, IR SRR B 25 R AT IH — AR OE .
ZHE B XA BN IS AR L TR
J1) AR AH R M

1.5 IEE(EMEEFHEEPMF)EE

1F 58 S0 P IR ¥ 43 (positive matrix factorization,
PMF)J&— 288 R sz (R BERL, ; E: Ge it i
St AR AN TR PR 6 Gl BE IR Dk, = E A A
LA W IR ATy e 2 — 10 PMFRS AR K A1
BMAET AT LSRR B EE S, R fesiAirh
i N\ E AT G i T B S AN R B . e R oy
fife LRGSR R, B R B0 STk (G) MR T8 (F), )
FHRE: it 0 R J3 RAN A S B 0O A T 25 AL,
15 B¥r R Of /M, THE AT .
Xij _Zf—lgikfk/}

Uy

n m

=22,

i=l j=1

Hrh, O BARIE, 1 RE B R TS e

ey

255 p i PMF BRI B 0418 N 40 BRI
BT g R S R TS YL DTERAE g R
FE St s e RS AN e P, ARBFSR TR E
] % PR B AR AP Jmy & A 1) 1E 28 B B KL 53 ff% (positive
matrix factorization, PMF)/;#7 2/ % EPA PMF 5.0
(V5.0 1) BEAT IR @ AT, 48 PMF BERUHEE fE p o
WO PR E SN 3~5 AT, S5AREE, M
FHCON 3 B, 130 BE AT AR R LA 5 T 4R R Y £
BB (1)PMF A5 70 353 45 S bl 2 DR 500 I 4 1%
Wk TARE,; QR HUN 45 R 5 SLBRE LA SRR
U5 3)A K43 5% 2200 F-3.0~3.0 Z[A] o eI i AE
AEXS b A7 e B AR s TR AN

1.6 PAHs IR FEZEXE

AT R B SR0H ¥ (toxic equivalent quantity,
TEQ)(ng/m’)PTfi PAHs fyI-1% 5 7 KU "2, TEQ
% PAHs PRV B (ng/m®) B AR (19 LA BaP S 2
MY BURE S5 3L T (toxic equivalency factor, TEF)Y3fE
BUMAITE 2, PAHs PR TEF {45 16 3¢ [E [E KBS
4 R s e B

2 RS

2.1 BRI=FMKSH PAHs K E K FFE =4H1E

AR MAFH 16 Fp 3 [ FH B R de
9 PAHs 7E PM, s AH P 5 20K T g v B LA KA
RIUNFE 1 PR, 4. BEWZERIRESANE 1R,
2~4 ¥ PAHs FZIMLEIET, S 70%~95%,
1M 5~6 ¥ PAHs DAFIURI S R &, 5 Eolad 90%., K
Ay BURTE PMy s WP ARG R A, L H R
¥ PAHs, JLT-7E I A ARG kA o i A
) 5~6 ¥ PAHs K th R 5AK, PR 17%, HIFEL
ol G S AT

K FEWIIE], WA Y6 PAHs ¥k JESF ¥
(37.48+41.53) ng/m?, EZLH 3 A 4 AL, 43351
ik 48%F1 31%. PM, s AV BETE R 0.31~17.00 ng/m’,
FEH 4 Foimk, & 40%, BEAACH FLA
(16%); Y6 PAHs WREEVL [ 4(7.08~284.10) ng/m?,
3 I oinikde s, JLLL PHE A F(45%). BaP j&—FiR
BRI AW, (B [ TEARE(GB 3095—2012) )
FLER) BaP H Pk B FRAEZ 2.50 ng/m?, RAFEH[E]
BaP 1YW AH Gk B2 F- 1204 (0.28+0.25) ng/m?, AL T
[ S A v ELAS H B AR 17 0L o
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Fig.1 Airborne (PUF+QFF) Y ;s PAHs concentration and composition in winter and summer of nine cities of Pearl River Delta
PUF-R & BRI IK; QFF—f1 Je£F A JE 5t

AWFFEH, BRI =AM 9 T . BB
Y16 PAHs V- 243k 2 43 %Il Ky (34.59+20.92) ng/m? il
(39.24+54.65) ng/m?®, H&=WE TA&Z, HARH
PE 22 5 (BT A 2 - B JE U K280, p<0.05). M4
T PAHs Wk BE S AH B 2= 15 RRAE, PMos AT Y 16
PAHs &A%, &2 5(8.82+2.59) ng/m’, HZEH
(1.48+0.68) ng/m?, X FERIT =AU PM, s W B2
WAL, SAHY PAHs R ARE =, &
Z4(25.77+£20.01) ng/m?®, B Z24(37.74+£54.48) ng/m?,
XATRE T E IR, WE2RE T, Ry
KPR SR RARER PAHs #EA KRS, &
O FSH PAHs WRIE R TS /1R, BRiT =
AV 9 T Y PAHs 2L RL, #ELL 2~3 M. B
Zo U I B v S T ] ((169.21485.09) ng/m?), &%
o {E B 2 DR ((74.15+35.22) ng/m?)

XoF Fb A [) 3 X0 s g SRR 5 e, FRAT AT
PLEBE, RAEa# L, KA PAHs WREEIZA: T M Horp,
T 2018 4EHIY 6 PAHs T AH =2 Flk 3 9 1 (9.39~
287.23 ng/m*) XK T 2001 4F(60.9~602.3 ng/m*)! Al
2005 4F(27.9~329.4 ng/m*)Y, 2018 4E& . HHZES
MIBURLARY 16 PAHS “F-IJWE(4.42 ng/m®)fIX T 2015
AR INTT WURLAHY s PAHS “F- 273 i (8.33 ng/m*)21,
1] 5 ] P At b XA B, BRVT = A U HL X A Y 16
PAHs ¥ B ARME T 1L P K5 (13.8~547 ng/m?)?, b
5((94.33+65.25) ng/m?) . KIH((98.00+£36.80) ng/m?) Al
A FZE211.07+107.79) ng/m?)>3 i - 15 4k J32 7K -,
AR T s AP i 3 R 10 N3 PAHSs ¢ 7K
(13.72~2002 ng/m*). SESMHLE, AT 2] 1Y

PAHs %1 T+ H H(85.5~339.8 ng/m?®) > FI5 [
((78.8+38.2) ng/m*)*, {H & & F i & K (10.2~
83.7 ng/m*)P7, £¢ |- BRIT = AN AY KX PAHSs 75
b F ALK, R 5 3 23 ST B A 1) & A [
FA AT T s 18],

2.2 HKZ=AKSH PAHs BIRIEREH

B 5 Bk

FRAE OB 2 3 TSR TS Je SR PAHs A
FE 25 5, o RRAE AR S W b AE B HE TR DL A B
PAHs SKiFEM—F o7k, # FMRHELEA ANT/
(ANT+PHE) . FLA/(FLA+PYR). BaA/(BaA+CHR)#
InP/(InP+BghiP)Z ) [ 2a 1, AR4EWIHIHY ¢ PAHS
We AR Y InP/(InP+BghiP)X{E 4 (0.45+0.04),
DL K& ANT/(ANT+PHE) FL {4474 (0.05+0.02), %K
2 05 1 1) B BORUE T A0 T AR RHBR 8 S5 AH OC 1 A Tk
i Ak, BaA/(BaA+CHR) I FLA/(FLA+PYR)
(957 34 HE A 43 931 M (0.23+0.06) F1(0.59+0.04), #R¥%
TE 0.4~0.5 Z[0], Xt it BERAE D) BURBRTEA . B
AR FEEHEBOR IR . B R0 LA AR T A 2R B R,
AR TR IR R, fEHE T . SRR
SN R MR R B AR R SEBREREE , Z TR
MHERORIE T3 2 4%, HHE ™ A I R A A i
fb, TERIEEITRBE, |\ TiREZk, WS7EIHE
EURLAR Z [ % A8, S EORE U R e R TR0 20 B
SRR, A FATT A R AT T B ok —2E R
222 IFEF M H T4 % (positive matrix factorization)

TN ok B B AR PAHs R U ) BTk
WE 3 o, BTAIEGE H A 1 B0RA 9 2+

221
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Fig.2 Bivariate plots of molecular diagnostic ratios for PAHs
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(a) ) AW TR E(57 %)
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0.01 B . 20
0.001 0
100

(b
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2 o1
4:22(
fﬂ: 0.01
R
0.001
1_
(c) LB HE(30%)

0.1

0.01

0.001
$ & FT& TS
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Fig.3 Three identified sources and their chemical composition derived from the PMF model. The green column represents the
predicted compound concentrations and the black dots represent their relative contribution.

FRBEYI I OC/EC, WUk A PMF B A1 Hh (1) i B B8
AR RL A ) PAHs . b T PR B A X
A FEARIEZUR 0 — WARFAE, 20 T5E 7 R Bl (Levo.)
50 ZEM(EC)TEARNE b Y o3 sk A 7 A R FR 1
HF—(F 3a) T i 3~4 3 PAHs 4 )i, Gao et
al BOVRIA ) FIRBERT 4 A PAHs HYTTHREE K,
[Fi) BN by 2 A SR A X — R v T ik v,
K — R A=W R IR, FHTE TR 57%, 7]
Al 2 R T BR VL = A U 520 AR b DR FF 45 A ) T
BIRARE  BRIT =AML IX 5247 T H 28748 (L3l ZE4HE
JE IS, ALEh ZEHEBORIE ) PAHSs AHXS STk
E M. M TAY IR B, XIHELIE S, A9

R ben] BEE BCA BT H PAHSs B R IR0,

HF (& 3b)1E 4~5 3K PAHs [ 5 AR
() TR, HC 2B AR AE 0 SC AR [16] AR St 5 1) s 41
R EE A, AR EPY . CHR , PYR | BaA .
CHR .BbF .BKF #il BaP E RS IR 1) FEAREP>, %
AR F AL . ) AR Tl A TR,
I, A F 5 5200 K B0 5% AR O A 2 Hlk il 2 e
HRBE, MAIRATA T O BRI, S E R STk R
H 30%.

Kl = (& 3¢) F 2 H =5 20(6 21 )PAHSs BTk . Marr
et alPVEMBERRERSHREETIRT 4~6 K
PAHs. [AlfF B F =V AL sh 42 R SO s ER ) 1Y)
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JCE TR G R, A T ERIA, BT HE T ERTT
Rg 38 B SO IR LS R ARG S PMF AR
JIE M B R A BB, T & BT B Bl TR RE 34
BehiP 5ICEMS% . WK F =i A Lsh 4 HEok
I8, PR ST 13%.

X HGER YT = A 9 M DX D B b B S LA g e,
TATEB, WLah %5 BB IE BT (5 A7) B A PR 351
T T R A S, B AR W) R bE ke U532 i 1 in o 3 A
Bl AT RER R N E A (DM TR =M T
B RERR B HETROIR K g e T e L R )
TR TR, BBk A TREIR
PM, s W TR, (45K A FRREIRT PM, s AHT Y
PAHs 5t R Q)M TAY AT PAHSs /Y 5T#k
LA ZEh F, HERVL = M4 Fal BATdb R, ZRiT
A HL XA PM, s TR H R X U, Sk
FECT XIS UE A TR BE R o5 EEAR X BT

BRIT =AW 9 /NIl PAHSs SR VR AL A 2=y
A ERAFAE 2= . WK 4a 7R, HZ PAHs J54¢ &
B BB S LB B HE R Sk, IR AL B 4 HE
i, FERTAIRTTAR S 2 T PAHs 154 50%L) ERYTT
Biko HAR M BRI L R F 2z L8 4 R AR
R E, A5 75% . 69%F1 68%. K] 4b 1, £
Z45 ML) PAHs V53 EE R AW TORB S R, 7EE
K. REE50L, EYBIRGE ML 46% . 45%5
44%; AZ=(W T MAE X FLAB I T, AR W SRR B T
Kl PAHs X A4 16%, A% T (1 =22 R BRI IR 51K,
ik 47%, FOSCERIREZEPY, & B FrEA R 2
U — b BTk Jr T, BRAREUR DL K A ) R R 56 T
R RN, 0 82%M1 93%; M~

(14 ML 3l 4 HE ot B 0 03— fk Tk A e R, B
ZRNA 000 bt 43%F0 57%, X AR Z ARk
A 5 A0 AR BRVE = MM KR PAHSs SRR (19 AH
g AM A

ARGt A 245 5 AR AT A R = A Y B X RS
PSP BOR PR AERL S I RE ., ) MR L3N
TR R MR, 78 H Z=52 2008 4 R AR
SO, A AR L A HE R o, 2019
AEJG L REHLBh AT A “EEN" HERbR AR,
HE— 2 HEE B BE IR A 0 S . BRI = MK
A I T 2 B AL ) AR I R B, A ST R,
TRV, = A N Hl DX %) A ) R e s i e ol 58 3%, (R
TEABRRFMARTRIY B, 552 205 FHLIX
MR EARM . FEFEEA Y IR B 2 Y, i
55 A A Wy R e 3 52 3 Sy ™ EE T A 0y B B B A
25 A DTG G

2.3 EERREIEG

AU FEAE FH 26 [ E K AR R (U.S. EPA)HE
TR AR XS PPN AR, R BIL T PAHs W JE J H:
HRE B LA BaP Ry 2 I8 1 808 555 N F(TER)!™, kit
L) BaP WS MR BUESFRORE(TEQ), Pl PAHS il
Tk PR T B AR T N 2 B B0 AR T 25 R U,
PRI =FF44 TEQ ¥ 24(0.57+0.08) ng/mv®, T AT i,
ok e S 4w BAR B, &1 TEQ WEN
(1.06+0.35) ng/m?, X ZF=F-14°4(0.44+0.23) ng/m*, H
KU e (A BRAE A R PR, PR TEQ
HiEH] T 1.89 ng/m?; K 7% XU 5 & B9 3k i 24 VL

L @EF

0 80 km V-7 3

0 80 km

[T, SF-3 TEQ ¥WJEh 1.07 ng/m*. F3FJE PAHs

L=

I HL3h 71k
T I A=y Ak e

<l 4 PMF BERYHAT ARV =M Y 9 Il T 75 K 2= (a) 1A 22 (b)PAHSs SR U519 BTk L)
Fig.4 Proportions of three identified PAHs source contributions in nine cities of the PRD in summer (a) and winter (b)
derived from the PMF model
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DUBK T RIS 70% A B0 XU, HLR BaP BTEK T OFYY
(45£10)% M B0 KR, Hk & BbF(14+2%) H
DahA(10£1%) . T REME IR 7™ A= 19 = 35 PE 09 = 36
PAHs (7 Fb s, BREIRAE O M4 . H 11y
DU 1 (86:4)% 1 3598 AU, 177 2B ) T A e S5 ML 3
BRSNS SN TTHR T (8+4)% 5 (6::4) % 4 AF H4 5598 X
5y R R B BUR IR (1143)%, 5 2= NIHL
SRR BUE AR = (93) %, FH R mES % 2
pHAL TEQ fHAHM A, WM TR, iS5,
WAL TR FEHP2015 AE7ET M AL 255 . WHO
ME KRS BaP WIARMEE R 1 ng/m®, 7EADIF 9 4
WA H ST WHO ArifE, (U ZRT
ML ZEPR SV TS GOE bR . PRt WT LR, B
L= AT KRS PAHs Ab Tl 4532 K, il
JRUBS: 41K

ESHMHBY s PAHs WM A (31.76+
41.48) ng/m’, 295K X s PAHs EIRIE Y 85%, I
PM,s T Y s PAHs HE I 4 (5.15+4.12) ng/m’,
5 RABMREEN 15%. S0 RS KB, PM,s
> 16 PAHs 1) TEQ 4(0.51+0.36) ng/m’, /i K< TEQ
i) 90%, T AHH PAHs ) TEQ 4(0.06+0.05) ng/m’,
fi KA TEQ 9 10%. AR RS H LISAH PAHs h &,

#£2 KHAS PAHs HE TEQ (ng/m?)
Table 2 Average daily TEQ of airborne PAHs

TEQ (ng/m?)

ki lEE L]

HE X7 -3

R P 292.16 287.22 289.69

e P 199.07 74.04 141.36
e P 1.87 2.23 2.05
IR P 6.34 85.66 46.00
" P 426 65.69 34.98

AR P 14.00 32.00 23.00
Il P 1.19 3.99 1.80
Il G+P 0.22 1.07 0.62
Pritg ¢ G+P 0.27 0.64 0.43
w G+P 0.21 0.72 0.45
Kzg G+P 0.29 0.97 0.58
= G+P 0.34 0.82 0.54
CHITR G+P 0.23 0.98 0.58
e G+P 0.64 1.02 0.72
il G+P 0.29 0.89 0.57
HepR G+P 0.27 1.02 0.62
BRIL =S ¢ G+P 0.44 1.06 0.57

T a-@ B %00 b3 BRI R FH AP, d-A BT,
G- AH, PJIURLAH; TEQ-SUR SR e i .

{HOZ B 24T PM, s 4 PAHs . PM, 5 | 1) PAHs
ATRL 15%A M= 90% A dE e, Howk Al 1
M/ INI, AEFRAT R I 7R R 2, M PAHS
T EHAMX PM,s | PAHs 8 RO BE, REXT 4K
FEAE— R B U RS, FEUEAT PAHSs 11 fHEHE XU 1T
i eI — I % &

3 45

(1) EBRYL=SHU 9 NI RAH Y6 PAHs X
75 FIVURE 25 S BE R (37.48+41.53) ng/m®, Ak TAA%
KF, ZETRAIE S = AL, LR 3~4 A PAHs A3

(2) 2 AL AT PMF R BT 4S5 L B, BRI
=AU 9 LR PM, s B9 PAHs SEEOR AR i
WRBE, TURKHEY e Az 9 R 58 (57%)> I o R e
(30%)> LBl % RS HERL (13%)0 3k Tii A 21 1) 2 00 ot
WRBES| 20 PAHSs V5 4 Al AR 25 240

(3) ARSI 2B, BRI =AM 9 THAY4E
¥ TEQ 4(0.57+0.08) ng/m?, Ab T#AK/KE, FEk
H Z&H-[a]tE(>45%). PM,s LAY PAHs Xf 5. TEQ Ay 5T
BRETS 90%, FEoR AR AV TR (>80%) . B
L= AL PAHs A9 80 KU KT {4 2 B A
P, RUIZHIX N PAHs 28 RAI5 Y 54,
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