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Abstract: A total of 55 ambient fine particle (PM, s) sample@ were collected iny Chaﬁlgzhou Clty from January to August2016. The
concentrations |of 17 PM, ;-bound PAHs fin the bamplt@b were analyzed by GC-MS. Rebults showed that seasonal average! Pass
concentrations of PAHS'in winter, %pnng,‘and summel were 14024 41.42, and2. 96 ng m™’, respectively, which indicating that
the “pqllutllon of PéHs in winter appeared mor¢: seriougfthan_in- the ‘other two seasons, and 4-6-ring hlgh molecular weight PAHs were

=3 and the days it exceeded the permitted standard

predominant-in all three seasons. The average “daily level=of BaP was 3. 64 ng-m
accountedifor 41% of total days. PAH concentration had significant negative correlations with temperature ( correlation coefficient:
-0. 643‘> and visibility ( correlation coefficient; — 0.466), whereas it had good positive correlations with atmospheric pressure
(correlation coefficient; 0.544) and poor correlations with wind speed and relative humidity. PAH concentrations were higher at
nighttime than at daytime, because of the influences of temperature difference, atmospheric stratification, as well as pollution sources.
The results from the air backward trajectory model indicated that PM, ;-bound PAHs in Changzhou were mainly affected by local
emission sources and short-distance transportation, whereas the contribution of long-distance transmission was small (only 11% ).
Based on analysis of characteristic ratios, PAHs were mainly sourced from coal burning, vehicle emissions, and biomass burning. An
incremental lifetime cancer risk (ILCR) model was used to evaluate the health impact of PAHs via breathing exposure pathways.
Results revealed that the ILCR of adults was higher than that of children. The ILCRs of the group for winter and spring were slightly
higher than the risk threshold, but a difference was not obvious for summer.

Key words ; Changzhou; PM, ; PAHs; source apportionment; cancer risk
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Fig. 1 Box chart for 24-h average concentration

of PM, 5 during the sampling period
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HISEZRECH 0. 708, 601 > PAHS %PM”?M“ZI‘EH
ﬁ —E WY IEAROCHE EAHDCHEA 3, &3 PMZ_S/’i
Y, B 2 ) PAHSs *Hfhiij]l] PﬁHs R E
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Fig. 2 Correlation between total concentration of z PAHs and PM,
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Table 1 Average mass concentration of PAHs in atmospheric PM, 5 in Changzhou/ng-m =3
PAHs W &7 /ng-m~* hi /% #7/ng-m 3 it/ % "% /ng-m 3 it/ %
Nap 2 10.12 £9.45 7.22 2.60 £4.37 6.28 0.32 +£0.08 10. 81
Acy 3 0.16 £0.07 0.11 0.08 £0.08 0.19 n. d. n. d.
Ace 3 0.15+0.13 0.11 0.34 £0.58 0.82 0.01 £0.01 0.34
Fl 3 1.19 £0.99 0.85 1.70 £2.75 4.11 0.04 +0.01 1.35
Phe 3 3.54+£1.42 2.52 3.24 £4.72 7.82 0.32£0.11 10. 81
Ant 3 0.46 +0.19 0.33 0.54 £1.17 1.30 0.03 £0.01 1.01
Flu 4 8.05 +£5.07 5.74 2.57£1.74 6.21 0.20 £0.06 6.76
Pyr 4 8.93 £5.98 6.37 2.43 +1.47 5.87 0.18 +0.06 6.08
BaA 4 11.60 +11.98 8.27 1.88 £1.08 4.54 0.10 £0.05 3.38
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Fig. 3  Distribution of different ring numbers
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Fig. 4 Variation of daily average total PAHs and meteorological parameters with time
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Table 2 Correlations between meteorological parameters and PAHs
i X AEXH I HE WL JE KAE > PAHs
R 1.000
A 0. 163 1. 000
HEXT 2 B -0.115 0. 128 1.000
AE DL 0.672" 0.292 -0.345" 1.000
KA -0.949 -0.143 -0.034 -0.588 " 1. 000
Z PAHs -0.643* -0.316 0. 043 -0.466 ™ 0. 544 ** 1. 000

1) # # FRTEEEEA 0.01 B AHSCHER BFER,; « RRTERFER 0.05 B, MR B3
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Table 3“. Diagnosﬁ;z ratios of PAHs in winter, spring, and Sl{m'inéf - ;
5 BaA/( BaA + Chr) . Flu/(Blu + Pyr) /' P/ (TP + BghiP), BaP/BghiP.g.
A m <0.201 IS} B <041 W e
JRHE U 0.5~0.55'%" 4./ 7, =0, 505 01561 0.9 £6.67
Ve ; 0.22-075509 Yo @050 /g olsle & 0.5 ~056/2 %
sebke | - 0.38 ~0.6413¢ /& 0.4 ~0, 5337 0.35 ~0.7113. 3% 0.3~0.42 &
AW BT E 0.430%9) § >0,5%] 0:6201%]
7 s - 0.43! 047 0.55 . 0.61
AFGECERAR B 4 0.30 i 0.54 0.76
B i 2 0.30 0053 0.46 0.79
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AT, — MR FH#E% Y f F (toxic equivalent
factors, TEF) 314l PAHs X A SRR A 520, DL
BaP N BLUETEPEY) I ( BaP 4 TEF {HX M 1), 115
A4~ PAHs BLR (1 B 4 Y W B ( BEQ, ) FLEY 5
PR E (TEQ) , iHE A (1) .

TEQ = > BEQ, = > (¢, x TEF,) (1)

X, e, M4 PAHs BRI EE (ng-m ™), TEF, Jy
PAHs FRFX T BaP B Y FFLLE. 2%
Nisbet (BT AR i 4 PAHs B TEF (Hi%
EUIF :Nap, Acy. Ace, Fl, Phe, Flu fl Pyr ¥k
0.001, Ant, Chr 1 BghiP #J2% 0. 01,BaA , BbF, BKF
Al InP ¥4 0. 1,BaP £ DahA ¥4 1.

PM, s 11 PAHs 1 38 3o P 1 R R JoR 2 fih 25 2
RN, ARRT B2 H L 80, X R

R R JRURS: W LA ) ) #7451 2 A 0988 XURS: ((incremental
lifetime cancer risk,, ILCR) # B SEA A5, 38 1 PEIR
BB FEHMN ILCR(IEEN) HA AN,
ILCR =C x IR x EF x ED x

CSF/(BW x AT) (2)
K, C AT YRR E (mg-m X LA
TEQ f0F) , IR FIFM A (m’ -d ") ,EF Ay % #8 4
K(d-a™") ,ED HREFEM K (a),CSF B A BaP 1)
IR Z8(3. 14 kg-d-mg ") ,BW WIETE (kg),
AT FE¥ FEAr (d). LRSI 22 58 2500 H
% 4 Fos , 421 TEQ #1 ILCR 3445 R4 5
Fis. WHRTE, & &/ E KRS PM, ' PAHs
H) TEQ 43912454 18.23 . 5.24 . 0.39 ng-m " ; il i
P87 2 8 3 A %o ) L 28 AR N e o P 8 2 24 A B0 XL
B, 22203 M 3.63 x 10 °F17.51 x10°°, HE /4y
WIS 1.04 x10 °F12.16 x 10 ¢, - Z43 51k 7. 75 x
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Table 5 ILCR calculated via respiratory exposure

i H X% HF H%
TEQ/ng+m 18.23 5.24 0.39

ILCR ) 3.63x10°° 1.04 x107° 7.75x1078

ILCR 1 7.51x10°° 2.16 x10°° 1.61 x107°7

10 %1 1. 61 x 10 7. AR THT I 174 6 2 28 14 00 XU
FeLEE S 1 A5 A A, F 02 IRk BN 1Y) 2 i B ) 48
K. W T4 ZE PAHs M B F M Y IR TEQ L Z
P2 T LA Z AR T 7 14 B0 XU e 2 i i T
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B AEA ; 107 < TLCR < 10 ~* i, R HA W £
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