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FEREALSEREIR, HRERA A, OIS BE LT R, 235K (PAHs) &
AT PMosH — 2 AN B0 A LA R IRE R A A HLIS e, ik,
AT BESUR P AR K B B IR R B B iR PRl R e s e, A e A RS e
AT 78K e R A5 Az Y7 i DX R S R e T e 5 KA L BB DA 5, Wang S
T A X6 B v i LN il o5 AR 5 W A IR AZ B RS 2 R G S R S P KU 5, e I b XK
AR A 15 05 A i e i B R v TR AR B 2% KR PAHs VR /KT B B IR A B Y R LR
R, 4h PAHs X} AARGEFE AN Z A0, B NIMKE NI S T SR,
PAHs W A P22 7% 2 KI5 95 & I i) E BN R, KWl PAHSs 38 2 S 206052 1%
T . DNA FURFAES5 e P Ak, A2 104 fk PAHs 1T B i ™ . IR JLHE A&
RBETE ISR 24 1R I PAHS A5 200 250, HAPLIZEIFEE (BaP) N 165
PAHs [R B4 80 . BUf . S8 vEm) =800 mighse E R EE (US EPA) FIALL
4

A R S5 Y S B B 35 BUEAE I R AE B 2= o 5T H A E 228k B 2k
KATT Y IREE (AT O O PO IR, BT X R EREE 1 PAHS (BT 3 B4 e V5 4t
YL . TR T . NBEPRI(a R 2 i XU 55 2 7 T, W98 2 1 423K PAHSs
R EBORPENEE XA YTk EE . BN UG AL sh R A R, I M X
EH TR EROR, R4 ER PAHs BHERCE 50%L0 EP2 il i % R -5 7 I L X 25 PR
TR R B L8 2A A 3RS PAHs 2 5 A2 o TR L, HEAE T Tk X Ay JLEEH:
PN PAHS AR =4 25 i v TR IX A5 HA D e X A= TG LD, v T S AR KRS
ek A, 28 TBUR AR 2 60, i RaR™, 96%a0H E 1T PM,s 2
TR A A D AR SR (AR BRI (35 pg/m®), BRAFE2) 120 5 AN PRRAT5 4%
A RIET BT AP A B B, E R ARG G R Al R TS Y e o
ARG YR [ N EE RS PAHs ] X . Z 0 22 5 M ABHE RSS2 T 5l
IEIE TAE . A B X0 555 55 AR [R] D) 8 X KR PAHS WF 98 R B AR B AR IX A HE
PAHs 2 82 /K V-1 T i X, HISRE M XA B4 A7 BaP S0 XU i o %) b 1A b X
PM. s PAHs 75 LR ENT 5T & BIHLEN 42 e SCHE R M R e 2 11 T KA PAHs 22
KR, HAZEPAHSs WS SR . AR 5t 07RH OGN 78 LAt 2245 0 TG BH S AR DG Xt
JRHBHE X 2009—2016 4F 1442 7 4F PM,, 1 PAHS 15 YR I 20 B 26 B Tolk P52 327K 5] PAHSs &
PREVREE B A E, MREIR AT PAHs AR ik, HashA ARSI HIR S8
2 BB S HEROW B PAHSs B0 XU A i 224 FHP

Eha = R 0 s i =) N e 2 M NG T U YA w9 ) R N7 (5 =W £ = N 14
225 X AP IUER I B 2L RS20, 122 X 3 75 e KA 7 Ak 5 KRR R T s B A 5P,
VLA 2R 4 [ KA YK BRI %, (H R 100078 S R v [ A e S U S = X, ET
b SR AERE T YA Tl A, AR REUR Y 2 o LT 90%, &5 A AT
RPN HIE RS, FEOME IR RIS REREAT . 20184EmE-F RT3k
AR R KRB G 44F 54.6%, el T 79.3% )4 ESE 00 B R B S He, wiE R 1
ANk AR A 23 ST HE A R AV 20 38T T (G R R 2015 4R 0N R 67, R
TRUHERE A ORI YIX, [RAERE A B R ST5 Ge Bt = R Xz —P, H AT
WRSPAHs R RIER ZHE P E R | K=/ R MERIEETRIBHIX, X
FG YL X T R AT ST AR 50, B SC LTS S L 35 2 i X O IF 5% X 434 PM 5
TR IR TFIETT YR S N B IXURS: . LAY A izt IX KA 75 YA BRAR LR 224K 4
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2.1 AREBEFERKE

PULAE R TE R AR O, R ME—Ai R b [ PG b DX [ B A R T A 2K
HUODIRT, #RE 2018 AR R VPG % H AR N 135 3] 1000.37 7, Hlsh 42wk 330 J7,
Bifi 5 3R T A K2 T AR A PR & i, KI5 Y B A PG 22T 1 B ) 0, AOAR S B
AR IR T R, AT SRAE S T T P R e P =X i e B, iz IX
ARy 3 T LR S A W RS ATk e R T, R v [ R g D AR R SRR IR
SEAL RN, ATARUCTR NS TR H X RSB

T RAE S TR PG IITE R A AL XA Pk 6 JZRE T (MM T =5 2 20 m), A%
RAE A T BEPE A S X T B B A
(FEH S NS5 m) (B 1), Moy
B 75 4 K<, PM, s H PAHS 75 Y 4%
TIE Ko A e RS, , A SC 3 IR [
(AR EEE (AQD) AR
e (GR17) ) (HI633-2012) #i
B 24200 < AQI < 300, K
TGP R, U E 5 Y]
BEMHORBERARES 140y, Hpvg
GAES 1047, SRAE H I 2018 4%
12H20H . 201941 H4—5H .
1—14H., 24H, 2 18H . 20 o
Fs B BLRERh 4 0, SR EEH N M1 ORFLER
2019352)% H—13H. 19H. Fig. 1 Location of the sampling sites

PO 22 5 B B PML AR 5 2948 26 [ Airmetrics MiniVol B33 0as SURFEASREE, BiER
WS Limin, SRAEFRHPEHITE 23~24 hiu[E N . 264 Whatman 47 mm £ e 2F4E 85, JE
B AE SRRE R S AE 3P Y 450 C R Bk 5 h, SEIRFEIR T Al FREE, SRREISRE S AR 4L
HERAE, AR T 4 °Co RIS R O i AR B 5 ) HL IG5 e HERCIE T8, 14X
PR BREAE T 1.5 m L
22 XWHE

AR SCAE FH v R B M BRI SR A 2 T S e fb 2 5 W B EE 15 S5 % Sartorius H T 43
22— TR, B Y o T PML TR IR . R M R AR O 0 T AL
L BRI R M 14 DR TR 20 mL A BE—IFC IR AW (L R1:1)
FRE SRR TR IR S AR 30 min, JEFEER 3 WK FRAEECE RS, B BOREE S 2 A4E
P A PR 28 R AR AR 22 0.5 mL 2247 5 k4 J5 i /b B R BIUR G B 2 2R A RUE
JWJ5 1) Silica B AHFEIE TV A s ) B RE S RO 4R s B EFEIR, A2 1 mL, JCTUK
FH 4 CUL TR IR0

TALHE IS AR R A i — s B (GC-MS, Agilent) #EATIUER, Ei5H:
J3DB-5MS (30 mx0.25 mmx0.25 um), DA A SENEA (= 99.999%), Ao
AT pL, fHR A 1| mL/min, FBUig A2 AR S 1 &0 it Ry
280 °C, fEHILRIRE N 280 °C, B TFIEEE 230 C, ikHTHER T M. JERE ORIt IR
FER 70 C, FA4F3 minJ5 LA 25 °C/min B9 S RIFHER 2 150 °C, FELL3 °C/min (130 B T

P4
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IR % 280 CA#-FFS min, H)5 THE 2 300 CLEEF 10 min, 16 F4F#5 PAHs 530 51 . 2%
(NaP) . g# (Acy). j& (Ace). 25 (FD) . FE (Phe) . B (Ant) . K& (Flu). i
(Pyr) ., #Jf[a]B (BaA). i (Chr), ZKIF[b]7 B (BbF). #AIF[k]9¢HE (BkF). %It
[a]t6 (BaP). —7%Jf[a, h]& (DBA). KJf[g, h, i]dt (BghiP). EiJf[l, 2, 3-c, d]tE
(IedP).,

i L OR B I B) 5 RRAE 25 F-E T T PAHS SE R0 ATT i HAMR 0 B ARk & ikt T
HOMT: K 16 7 PAHS FRUETR S VR FCHil ik BE AR 4 10 pg/mL, 20 pg/mL. 50 pg/mL. 80
pg/mL. 100 pg/mL (IFRAERTIVAI , & B 1 mL 68 Z 3R LR 2% B Antb &
YibnifEh g, ARG RBEIR T 0.99,

2.3 REFEFIREMRIE

FEACRAE S Pt B, e S B 28 A F JOK S B 30k RAERT S U8
R IR AR IR FR B iR 22/NTF 0.015 mg; S%IAER AT EATREI 2 04T, AR iR 22N T
20%; HF 5 ARESL A R, BR NaP LLAb 15 Fh PAHS IR TE 75%~125%22 1] .
FOAR SO NaP (HAS 118, 157 PAHs AR R (MDL) 4 0.01~0.74 ng/m’,

2.4 EBEREXIFMN

R XU PR B 15 e 5 AR ER AR 2R, DUXUES: BEAE A P FE pr e il id AR
W BEAEAFI AL I s R E Y, AARRER EZARERA L BRI, 1P 3
ANERE, AR H PMLsH PAHS, 50 H %5 G 8428 7= A (R f R XURS: o SR FH EPA #fi 77
1) BaP B 24 fb vk S 2k 3mSR (ILCR) B PPA 7622 5 [y SL PMLs Hh PAHs X A4
YRR R, Horp, B B L) BaP WV S (8 ok K AF HoAth PAHS 2H 43 0 75
PE, S BUR SR BT RS WY BaP S8GEE R E (TEQ), HHEAAR AR,

TEQ=YC, x TEF, (1)
. CNAMURPAHS IR E (ng/m®); TEF AUt F; TEQ AaRIESR0Mk
& (ng/m’).

15 Yy Ak NP AR AR 5 | RS A B0 AU SR ILCRAB D, A5 P,

R=C xIRxEFxEDx ETx CSF/(BW x AT) (2)
K. RUABLGEUEHBGCRE (RN ; CHBESHORE (ng/m®); IR R
BOR (m'/h); EF WZEEMF (da); ETRHZZGENE (Wd); ED NERBEFFEEHK (a);
CSE AW BaP EUiE8 2 250 (mg/(kg d)); BW KT (kg); AT HFEIZEEERE] (d),

3

3.1 TSHAFHE
3.1.1 PM.,s 5 PAHs iTKF  SRARIA] AP 22 AR R A3 it b X K L) Bl B AR 2 A P
AT HLIX PM.s H 35 B e U 2a i, PS4 e i 4 235.72 pg/m’, ik AR 4k
YRR 123.89~362.87 ng/m’, HoRAEM H MR EYHH (R S abriE) (GB3095-
2012) “GORIERRIE (75 pg/m’) 7, @SN 100%. 59 RS VY% PM.s T34 i
WP R 214.67 pg/m’, BARHERRER 2.94%, 5 E NHAI A e, %l T et
GRS PM, BT KEE (1413 pg/m®), WA T35 i 0 XV 15 G4 KA PMLs T80k i
(260 pg/m’) o MM ELAF 15 Y RAT PMos Y T e 3R 31 288.34 pg/m’, i T P44
FEMUIE, B ARERR AT 445

T 5 4R R HiL X F Y5 e R PMas H PAHS - 34 5 5 Yk BE R 348.24 ng/m’, B 7E
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Fig. 2 Concentrations of PM,s, PAHs and percentage of different rings PAHs during heavy polluted weather

162.92~926.06 ng/m’ Z [i] . H 1944 PAHs [t it v P-4 (E 2 243.78 ng/m’, ZfE & T
PN X HEE 75 YL HH PMLs i PAHS S 2474 (59.82 ng/m’) , (AKX FIbmimi (423.9 ng/m®)
K it (307.79 ng/m’) EEFEBIMFE AR . P B PAHs 7F 515 L AL T A m TG YLK
e, P BTEE N 609.39 ng/m®, S PH%E PAHs VR JE S BN 2,515

FH & 2a 8] WSRAEIEI PG 42 2019 4F 1 F 11—14 H W HF5T I B i 1] 454 (1) B0 % 458
B Y AR, AR B 2019 4F 1 A 4—5 H A E {5 44 B b PML 1R R B 5 PAHs &
AW (R=0.68), 7ERFEERT AR A 2018 4F 12 H 20 H . 20194 1 H 24
H. 2H18H . 20 H&IEELL H i YL BE, PM,s 5 PAHSs He & AH K AR, )
BB H T3l b DX 75 e IR AR XS B A, AR AN [R] B [) B YRR S 70 R HE o 3 25 & e A Ak,
HfE#2 kA B E S Yt B s Pk BE R 2 32 6 TR G A2 m ™ P B 425 4L
Y DB AR e AR HE RO £, SRIBADS R E™, FAE20194E2 H 11—13H, 19H
5 Y PMLs 5 PAHs R AR fL A 3 — 20, P A OCHE R 35 0.92, ILAh, VELTE
20194F 1 A 13 HIARE 5 Ye il PM,s M PAHs f i, 2 T4 R NFER, T RS
ES5IE BT R E T IAEH s mikk 8 PM., 5 PAHs i M i e 2 A 11
H, ZHRIATIEAVIE, AT SbE5 ok RG], KE e e 24 K%
i, NEEEsEESZ, D H PSS EOEI G FRAG R, ik
YA S5 Y EE N E
3.1.2 PAHs ARHFAE  HEI5 YR T PIL S5 E PMos HIARER (LMW, 2~33F) . Hif
(MMW, 43). EH (HMW, 5~6FF) PAHs4r5H 5 5% PAHSs B ik B9 11% . 34% .
55%M 4% . 55%. 41% (& 2b), HH V% PAHs I5~6 R+, 43Rk, 3 & ERx
% MR R WLL4FR R E, S~6 PR, [AFE3IR NS Heffi. (HFG% 335 & 6 35 PAHs & i
BRSO, 1438 PAHSAIRFPEE . FRE0NE Bt 22 SRR T 53k & Hu X35 Gl 1 A [R]
HRAN, W T hiE PAHs RIAEU 2509 X2 Q4R RE 3, Ak ntase, 78
KA E—SAHERBIG K, 5P R PAHs B L B TAWRY) [ B, 24&F
WEARAL, RRZRESEZSMILEELM, MIE KRG PAHSs [ H & 4 =L,
NI 20 =5 P4 PAHs 75 5 78 PR i X 324 15 IR PAHS™,

V4 22 4% FLUR PAHs 7075 & f i A J2 BKF, ~FH i % 4 35.20 ng/m’, Flu. BbF,
ChrikzZ, 1M Ant SR, SR FEWE X 1.87 ng/m’ (K3), Flu NP B B &
A 5 1Y PAHs BAA, SER4 R Bl 92.93 ng/m®, %R H VY 42T H TS YL Flu 2941 3
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%, AR EMN, & Fluld R SR BB IR A S AR, Ul B Bl B R Al FH 23 8 J2 52 i
PM,; " PAHs it EZ R R . BRFludh, Pt Chr. Pyr. BbF &t A5, 400 h
M PAHs Y 15%. 14%. 13%. 13%, Acy Ml Ant &AL, YU 2%, 1M Acy. AntiEfy
TR S F SRR TIRREY, 2R RAE KA IR & F SR IEHERL () PAHs /D .

F G YR PG L 5 g B PML s H PAHS &R S wE LR A (K13), (R PAHsH, R
Ant, FIRYSET & i8R TR A HLIX AN, Acy. Ace. Phe Bimr ik YR B E =T
V9%, it PAHs H, BRBKF. DBASL, ALK PAHSs NIFRIN P HLV-34 ot i vk i
WETPE%, HhBaA T EER RN RE . FRNTHEUHE L, BaP j&ME—F A [E
WS R bR e PAHs, HYJFIRIE R 2.5 ng/m®, 1 H {54 KA P2 A1 H PM, s+ BaP
H 5% 70504 18.39 ng/m®, 40.32 ng/m’, #5488 HARHERRERY 7.3 f5F 16,1 4%, /T A
MR

150

2~3 IR

120+

90+

ek (ng/m?)

( Lo |
Acy Ace FlI Phe Ant Flu Pyr Ba BbF BkKF BaP DBA IcdP BghiP

K3 EIGRR T PMasH4% LR PAHS - Bk K-

Fig. 3 Concentrations of single- PAHs in PM, ;s during heavy polluted weather

3.2 PAHs ESRERHEXES T

RATGYBR T 32 IR IR P B B 251 A h 405 A JR K DL RE IR 4544 55 R R 5
M Ak, 38 555 Yo R A B B G SR AR AR 2 DT AR DG 18 4 kg SRAE I (8] VG 2 K Bl B
PAHs W 5L S MM X R E, Mk — P85 PAHs 15 4« 53R 4 Z B 1 AH ¢
PR, XTE VG YH PM,sH PAHs W 5 AR EE (R, AUk AXNRE . W) it
TR AT (32 1), RFEHAE] PM.s T PAHs 5400 . A M XU 52 22 1 R DG 1
H: Pearson FE R EM91°H-0.624 . -0.760. —0.690, LA FAHERE Il iTa = 0.01 XE R
FPEAKCEAGTS, [FIRTZE R0, SRREIE] PAHS W AR B A A, DL E4E RS
Zhang""WFFE IR I HILIX 4 2% PAHs 15 4 5 AL BRI 45 RHA —3K,

5 YL A [l T IR AR BTG B o =5.1~2.5 °C, “FRIIRE H-0.9 C, FHER
955 hPa, FIIRGE R 2.7 m/s, HARIEKN T RKm), TEEE K WG AE AR /) o A
T4 SR B EE 5 YL 0] PML st PAHs MR S50 . AR SRR B e, |
MR G T EEARRT, PAHs W RS EH, JUHOERM X, < AR R X E
T/NFIAT X, 1 PAHs WA 2 A R KO o PE 5P B A5 TS S IR P &6, — i
i B X ARIRA, A HIE RS SRR LN R, AFITICEF PAHS (05 & 5
EAE, WAME] T IR PAHSs UEAE KM 55 A 4 F 0 b T TR R SR AR HLRUEE A /N
B, S G s AR e RAUES,, B R 2 Mg 2 SO, AR RGP K
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Fig. 4 Variation characteristics of PAHs and meteorology parameters during heavy polluted weather

SERITEEY B, WERUHE R &1 ESHEAIE PM..H PAHs 555 E % Pearson 1% 14
iﬁlﬁjﬁ%élﬂ %ﬁ*ﬁ % E]/‘J ;% */l:{& PAHs E/‘J Tab. 1 Pearson correlation of PAHs and meteorology

parameters during heavy polluted weather

WA
3.3 PAHs B4 #EH PAHs R ORE KR REIXHEREE
330 BEEE CRIEER '
PAHs BT e e i i —, L% ;;? 2:23 01197 1
88 FIF] 2 7 ik PAHS 971 53 53 44 14 %ﬁ 0.690” 0.306 0.620” 1
I RE e[ S R \‘/\[48]0 = -V - -
Hes YR AR A HIR SRR AEXT 0.227 -0.193  -0.172  -0.278 1

il F | Ant/(Ant+Phe). Flu/(Flu+
Pyr). BaA/(BaA + Chr), IcdP/(IcdP +
BghiP) 45 (RHIE LUAEAE A LA B BT AR 4™, 4 Ant/(Ant+Phe)/NT 0.1, PAHs FIKrhy
AUMIEHER, KT 0.1 B WEZ2HRBEN ;2 Flu/(Flu+Pyr) KT 0.5 1), IR 2w K A=)
JEERE , IZMEA T 0.4~0.5 B, WAL b A BEBHA B HEL ; 24 BaA/(BaA+Chr) K T
0.35, T REZMER S A= W A B IR, AT 0.2~0.35 1, A . BREERITR &85 4
IcdP/(IcdP+BghiP) < 0.2 B}, AR, /F 0.2~0.5 Z 0], 7 PAHs AL A SRR e
Ui, KT 0.5 W A ol A= P kAR U

Y5 Y 1) 7Y 22 55 B LR FL(E 25 R W& S FT7R, Ant/(Ant+Phe) FL{E A T 0.1~
0.2, KAV 50 B PAHs B LUASREIE A 325 V9% Flu/(Flu+Pyn)H A T 0.4~0.8, FRHAT]
RERIEA MRS . e S AE Y BRSSP B Flu/(Flu+Pyr){E A T 0.5~0.6, RUIHER
A= W) T JR e S 1 A A L X PAHs £ ZOR R . P 4 BaA/(BaA+Chr)yig [l 4 0.2~0.5, IcdP/
(IcdP+BghiP)7i5 Fil 4 0.3~0.72, FEHH PAHSs H 383 J5 M kbR AL Rl fE F p= Ak, B B He (.
JEHT 3 0.4~0.5 . 0.5~0.8, FEHIAW i MBIk bE F B HERT IR

WCRRAE FLAE IR AT 25 SRR B, e . BB ke L sl 2 B AR A HER TR A TR
JEPU L PM,s 1 R VR B PAHS (1 R ZE R 2R 5 i RE ok A= 90 SR MR 58 J2: B2 L PMLs o PAHSs 119

TE: "ETE0.01 FUH (XU ARG 3%
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AR IRBEIR Al AMBURGER  BBR
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0.80 Eul 0.8
a o =8 b o Y ,
oo o § = v %ﬁ
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£ 040 9 ¥z go4 & INE
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0.20} E 202 h
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Fls  Hy5YeiE] PAHs FHAE LA TR i
Fig. 5 Source of PAHs in PM,; by diagnostic ratios during heavy polluted weather
3.3.2 EMAFHE(PCA) BREFHIELL
VRSN, F o3 23 A vk s 2 i A

PAHS IR BB TR, P GHE Belip |
TR PMeth PAHS T 06 e oledp |
GYAET. KT RV IR T S oa .
BAERINE 6 B, WIBTZRT, 2t 3 () oPhe

PR 3 RGO T 1 T, BiE & Aate 97"

FERAF N 82.23%, FOPHT BT B S
527U, AR RREK Ry 02 A
BaA. Chr, Pyr. Flu, f5¢K&BIPyr ke 04 g T N

Chr 24 W) BRI bR &Y oy, T A
BaA . FlufCRIABHER", HILHEF 1 be S 5
AT U PR A Je e A= ke s . DR 72 ! 7, T,
R T 15.89% 15K 1R, 7E Phe J2 BKF '
AR Phe L S ER T K Sk Bl6 5 Yedial PAHs 4N R4 5t
J:J%FEEE E](J PAH:s, Tfii BKF %% {EE ‘L%%*fi Fig. 6 Source of PAHs in PM,;s by PCA method during heavy
S, PR T 2 K e 4 polluted weather
FRAHEE . T 3B T 13.68%H kIR, 78 BghiP LA AKAIfZR, i BghiP J&75iH 4
HEsc mbs &, RAEF 3RV R HE . DL ES5RR I EF s
HRHh X HE G Y R AT PMasH PAHSs B BB IEC I e S A= ik, HLah 42 BB S HE R
W2, XA R T S A i X A& ZRBRUBZ 7 =0T RS PAHs 15 L i 52 28 JC 2L
3.4 BEXK S H

BaP /& 16 P45 PAHs o B0 SR fe ok, HLME— F1) A [ R85 5 3 AR o 1) PAHS .
EPA 42 L) BaP ¥R i 5efi, st (1) 31533EF BaP AR VR E TEQ (%2).,
E (s SR abniE) (GB3095-2012) FiE —25[X BaP H ¥k FEBRE M 2.5 ng/m®, T
15 YL [E] P9 22 PM, s HH PAHSs 19 TEQ “F- Y4 i it ¥k B0 44.37 ng/m’, [ H-24 79.72 ng/m’®, 43
SR R BRAE Y 17.7 f5 1 31.94% , FRIATEER 15 YL KT Ui I PE R L X K PAHs 15
P DB N T2 7K, X A At B s B s

EPAKS ILCRIES A 325, EARAUSE (E R 107, XS THEAE/N T 108, FRIATEK
B MITEES T 10 AT 107, AMaSUE G, MixERKT 1070, AR &EEEN
B, ELEERA, WUBSFRREEER S, DB YT RS EERS, AXS% EPA (BRESHF
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F2 ETHEXST PM.sH PAHs # TEQ H{E (ng/m’)
Tab. 2 Average TEQ of PAHs in PM.; in heavy polluted weather (ng/m’)

HiKPAHs  TEF, 754 TEQ [ £ TEQ Y{KPAHs  TEF, 7442 TEQ [ £ TEQ
Acy 0.001 0.00383 0.00123 Chr 0.01 0.23066 0.89568
Ace 0.001 0.00818 0.00178 BbF 0.10 2.45329 7.87647
Fl 0.001 0.00157 0.00365 BKF 0.10 3.51998 3.05048
Phe 0.001 0.01240 0.00909 BaP 1.00 1839103 40.82083
Ant 0.010 0.01870 0.01310 IcdP 0.10 1.86381 5.06751
Flu 0.001 0.02908 0.09293 DBA 1.00 1631994 13.74001
Pyr 0.001 0.01833 0.08488 BghiP 0.01 0.19340 0.30031
BaA 0.100 1.30446 7.76588
S TEQ 4436363 79.72385

M) & ChEABERESHETN AL ) Pk (PEABERESHTN ULESR)
MEZL) COREAN RS EL, ARIE (2) THEH G2 5B BAe B Y KA ST A v R
BT ILE AU XESAE (£3). PR, Lrhr A & JLE ILCR{E /54 3.552%
10, 3.874x10°, 0.468x107°, 0.493x10°, B EiZ(H 73514 0.88x10°, 0.921x10°, 9.895x%
10, 10.405%10°,

WA DX PAHs 2 58 XU 2 DU e A Rty , N Bk 2 . LB RS E A B
ERTRL A ILCR A 30 22 5 T8 %, Horb sl N5 L3 B0 KUES: 43l 2 P9 2 130T 3 A% F0 2
o AN, ARSI . AR5 o KA BT AT, 322 B R B0 KU
mTILE . ks T BERARE, 5 E R R DU X SR oY 2 R A B, X
P TS R 1) R A B g AR s 3 | (R S s R R A 1) ELA 22 5, QAR T A%
N, L B 30 0 2 S 3 @ i) (] S A AR A WP R, AR T 551, oM NIMAE 5%
%o SEMNEAMM XA, ARSCOR TS5 B BUE KBS & FRETH X (2.18%
10°) KABIX (6.67x10°) Hi5H RS FWFFREER, (HP 2 R S0 XS (AR T R T
FE IR R (6.7x10°), JLE RS (AL T b5t ™ L3 K< PAHSs W 2 5 U (i
(1.3x107°), BIKMiE, PL 5k EETREHRIAT RS XS [EHE 100, A1
TESURIES ;. JLEE SR KBS E AR T 107, JCH] i Bom XU

®3 FEEHRRABSHRESHIER ILCRIE

Tab.3 Exposure parameters and ILCR value of different age groups

RS [3/58
SR L A JL3E A

5 5y 5 Z© % & % ’y
IR(m’/h) 036 0.36 0.75 0.75 0.34 0.34 0.73 0.73
ET(h/d) 22 22 3.08 2.87 2.4 22 4.60 430
ED(a) 6 6 52 52 6 6 52 52
EF(d/a) 365 365 365 365 365 365 365 365
CSF(mg/(kg d)) 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
BW(kg) 202 19.2 673 57.5 19.9 19.0 63.1 56.1
AT(d) 25500 25500 25500 25500 25500 25500 25500 25500

ILCR(x10°) 0.468 0.493 3.552 3.874 0.880 0.921 9.895 10.405




348 St A5 Dy P IAR £ PM, st 2305 R RHE 5 (R XU 749

(1) H RIS YL RACT Ui P SR T 5 R A i X PMLs B2 PML s Y PAHS “F-J4) Jot 1k
FE4r510 214.67 pg/m’. 288.34 pg/m’, 243.78 ng/m’. 609.39 ng/m’, PM,; M PM,sH' PAHs
PIRBUNPe BI5 YK = 9%, PAHsAUS T PELLLS~6 S0 &, WPk ELI43 3, 3
IR PAHSs (7 LI M EAIG

(2) PM,sH1 PAHS 5 G IR ARG A 25 R W] . Hi5 YL ibila] PAHS Tt Wk 55
M SRS ARG, HARCHER R, SR D TG B S AH DG 5

(3) A HIRFAE FU AR S 32 043 43 B i Al AT 74 22 5 Bl 2L 675 Y 30 ) PMLs H PAHSs R
VR, G5 IR K A ) e IR 2 [ B PAHSs i =Bk E, B S5 HL8h 4 B HE
TR B YRR P 22 T S R R Ve B PAHs 11 R BRI 3R

(4) fat B RURS: PPN 25 3R BT T 1 B DA Bl B oA AR A PU B AR b X AE S5 e R AR
PAHs A FHFE0 UL 5 T LAV 22 AR B Ik i X o AN [R] AR S 30 A B0 XU e T
JLEE, oMU XS = T B PR RRAE S AR R P i DX N B0 XU, 12 7 e DU (5
B, FEAERTES0RE AR, LI JC A 5 850 XU
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Characteristics and health risk of polycyclic aromatic
hydrocarbons in PM,; in the typical urban and rural areas
of the Fenwei Plain

CAI Ruiting', XIAO Shun', DONG Zhibao', CAO Junji’, ZHANG Ningning’, LIU Suixin’,
SHEN Zhenxing’, XU Hongmei’, TAO Yan', LI Xingmin’, WANG Xin', WANG Yumeng'
(1. School of Geography and Tourism, Shaanxi Normal University, Xi'an 710119, China; 2. Institute of Earth
Environment, CAS, Xi'an 710061, China; 3. School of Energy and Power Engineering, Xi'an Jiaotong
University, Xi'an 710049, China; 4. College of Earth and Environmental Sciences, Lanzhou University,

Lanzhou 730000, China; 5. Meteorological Institute of Shaanxi Province, Xi'an 710014, China)

Abstract: In order to investigate the pollution characteristics and human health risk of
polycyclic aromatic hydrocarbons (PAHs) in heavy polluted weather in the typical urban and
rural areas of the Fenwei Plain, PM.; samples were collected from Xi'an and Longxian in the
winter of 2018-2019. The mass concentrations of 15 PAHs characterized by carcinogenicity,
mutagenicity and teratogenicity in the samples were determined using gas chromatograph-mass
spectrometer (GC-MS). The source of PAHs was analyzed by the diagnostic ratio and principal
component method and the possible relation between PAHs mass concentrations and
meteorological parameters was elaborated. In addition, human health risk caused by PAHs in
PM.,; was assessed through the equivalent carcinogenic concentration of benzo(a)pyrene (BaP)
and incremental lifetime cancer risk (ILCR). The results showed that the average mass
concentrations of PAHs in PM,; in heavy polluted weather in Xi'an and Longxian were 243.78
pg/m’ and 609.39 pg/m’, respectively, and 4-6 rings of PAHs had the highest proportion of the
total. Moreover, PAHs concentrations had a significant negative correlation with atmospheric
temperature, atmospheric pressure and wind speed, but irrelevant with relative humidity.
Combustion source and automobile exhaust emissions were the main factors contributing to the
high concentration of PAHs in Xi'an, while coal and biomass burning were the main factors
contributing most to PAHs of Longxian. Health risk assessment results revealed that the
carcinogenic risk caused by breathing during heavy polluted weather was higher in Longxian
than that in Xi'an and the cancer risk for females was higher than that for males, and the cancer
risk for adults was higher than that for children. In addition, the ILCR value of adults in both
urban and rural areas exceeded the risk threshold recommended by EPA and had potential
carcinogenic risks, while there was no obvious carcinogenic risk for children.

Keywords: PM,s; PAHs; heavy polluted weather; pollution characteristics; health risk; the
Fenwei Plain



