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Sources Analysis and Health Risk Assessment of Polycyclic Aromatic

Hydrocarbons in the PM, . Fraction of Fugitive Dust in Nanchang City

YU Rui-lian, ZHENG Quan, LIU Xian-rong, WANG Shan-shan, ZHAO Li-si, HU Gong-ren "
(College of Chemical Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: In order to understand the sources and health risks of polycyclic aromatic hydrocarbons in the PM, ; fraction of road dust and

soil dust in Nanchang city, PM, ; samples were collected by a resuspension sampler and the concentrations of sixteen polycyclic

aromatic hydrocarbons (PAHs) were detected. The results showed that the z PAHs of the road dust ranged from 48. 85 to 166. 16

pg-kg™", with a mean of (114.22 £39.95) wg-kg™'. The Z PAHs of the soil dust ranged from 31. 05 to 62.92 wg-kg ™' with a
mean of (40.79 £9.39) pg-kg™'. The PAHs in the PM, , fraction of fugitive dust were mainly composed of 4-5 rings. The results of

the principal component analysis and multiple linear regression analysis indicated that the PAHs in PM, ; samples of road dust mainly
originated from motor vehicle emissions, coal sources, and oil leakage, with contribution rates of 51. 7% and 48.3% , respectively.
For children and adult males, the carcinogenic risk values of PAHs in different exposure pathways followed the order dermal contact >
ingestion > inhalation, while those for adult females followed the order ingestion > dermal contact > inhalation. For all exposure
pathways, the carcinogenic risks of the PAHs to adults were higher than those to children. For all populations, the total carcinogenic
risk values of the PAHs were lower than the US EPA recommended carcinogenic risk threshold of 10 ~® | indicating no carcinogenic risk.

Key words ; Nanchang City; PM, , fraction of fugitive dust; polycyclic aromatic hydrocarbons; sources analysis; health risk assessment
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Fig. 1 Sampling sites of the two types of fugitive dusts in Nanchang City
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Table 1  Toxic equivalent factors of the PAHs

e e
PAHs G (if).q: PAHs e ﬁ;if)'g x
Nap 0.001 Chr 0.01

Acy 0. 001 BghiP 0.01

Ace 0.001 BaA 0.1

Flu 0. 001 BbF 0.1

Phe 0. 001 BKF 0.1

Fla 0. 001 InP 0.1

Pyr 0. 001 DahA 1

Ant 0.01 BaP 1

1.4.2 BB R

2B | PRI T R R 1. MR 56 B EPA
HEAE ) BOF fE XS PP B T H 38 PAHSs XA fi
AR, AR AT R,

TEQy,» x CSF,, x v/BW/70 x IR,, x EF x ED

ILCR,, = e <

¢ BW x AT x 10
ILCR.. = TEQy,, x CSF,, x JBW/70 x IR,, x EF x ED

i BW x AT x PEF

TEQ,» x CSF,,,.. x 7/BW/70 x SA x SL x ABS x EF x ED
ILCR,,,,, = - 6
BW x AT x 10

TILCR = ILCR,, + ILCR,, +ILCR,,,

i, ILCR,,, . ILCR,, Ml ILCR,,,, 5> I W48 & | PP
W AR R R 2 ok g AR Y B0 M RR XU RS M
TILCR 2 3 Fid £ i B0 £t Ffe XU 2 A, B B
PR (E ; IR, AR E R (mg-d ") 5 IR, AW
W H (m*-d™"), EF WRBEWE(d-a™"), ED
N B FERFLLR ] (a) , BW AR (kg) , AT HF
Y @ (a), PEF b BUR ¥ HE W T
(m**kg™" ); SL A K Bk FH &F &
[mg: (em®-d) ~'], SA MR E KK (em?®) ,
ABS g B BRWE M K F-5 CSF,, . CSF,, #1 CSF,,, J&

3MBEBRBERMBEARRZE, 70K 7.3,
3.85 1 25.0 (kg-d) -mg """ M4 JLCR B
TILCR < 10 ~°H}, %A B0 A ; 24 ILCR 5§
TILCR /v F 10 °° ~ 10 “* A}, F/R A —E B
KU 5 24 ILCR B¢ TILCR > 10 ~*W}, E/RFETER
e 14 B0 KR

T8 PAHSs 9 S50 g XU PF ¢ 25 R B A5 &
T E BB E, A SO R R R SRR T
(R E AR SBT M) % SCi™> 2 S
. SSHIUE L 2.

R2 HERERTFNRESY

Table 2 Exposure parameters for the carcinogenic health risk assessment

RFESH JLE(0 ~18 %) A (18 B L 1) WAL (18 H L L)
IR;,,/mg-d -1 90 50 50
IR, /m’-d ! 10.8 17.7 14.5
EF/d-a™! 365 365 365
ED/a 6 24 24
BW/kg 32.2 66. 1 57.8
AT/d 74. 8 x 365 72. 4 x 365 77. 4 x365
PEF/m® -kg ! 1.36 x10° 1.36 x 10° 1.36 x 10°
SL/mg- (cm? -d) ! 0.2 0.07 0.07
SA/cm? 1091 1700 1500
ABS 0.13 0.13 0.13
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B, FEME N (20.03 £8.35) pg-kg ', HYKE BbF
(18.71 + 5.63) pg-kg™'. Phe (18.00 = 6.04)
pg-kg ' Al Nap (11.86 =5.13) pg-kg ™", HEEN
et 3508 17.5% | 16.4% . 15. 8% F110.4% . +

HER VDR PM, s F D> PAHs & B FH N 31,05 ~
62.92 pg-kg ™', FHMEH(40.79 £9.39) pg-kg ',
TR AN BbF (6.91 £1.79) pg-kg™' . BkF
(6.64 + 1.79) pg-kg™'. Phe (6.58 + 1.73)
pg-kg ™' Nap(6.21 £1.67) wg-kg 'l BaP(5.75 =
2.34) pgekg™, HHAHK 16.9% . 16.3% .
16.1% . 15.2% M 14.1%. @& ¥ £ 3% % &
(HMWPAHs ) J2& ¥ 22 (%) = B L #5 4r, 40 %k
(84.36 + 31.23) pg-kg ' H (28.00 = 6.20)
pekg ™, 5 D PAHs & B HBI N 73.9% I
68.6% , Uil PAHs F 2RI T A AR 58 42
BB X EEBIRPE AR ) PAHSs SR, B
W TiER AR PM, P PAHs &8, X 52
A3 1 Bl R R AT K.

£3 EEHAMIEL PM, 5 PAHs & E/ pg-kg ™!

Table 3  Contents of PAHs in PM, 5 of the two types of the fugitive dust in Nanchang City/pg-kg~

1

EREHAR TR
PAHs W =g ——— par=gn T
& B SEYIE + bR 2 ST SEYIME + AR 2
Nap 2 1.27 ~20.30 11.86 +5. 13 4.91 ~9.52 6.21 =1.67
Phe 3 8.38 ~29. 00 18.00 +6. 04 5.07 ~9.95 6.58 +1.73
Fla 4 3.74 ~14.90 9.16 +3.27 2.32~5.04 3.18 £0.92
Pyr 4 3.54 ~14.10 8.74 £3.19 2.05 ~4.74 2.90 +0. 88
Chr 4 3.38 ~13.70 8.55+3.16 1.88 ~4.31 2.61 0. 83
BaA 4 ND ~9. 74 5.29 +3.22 NDV ND
BbF 5 9.04 ~29.33 18.71 +5.63 5.35 ~11.37 6.91+1.79
BKF 5 8.60 ~35. 51 20.03 +8.35 5.02 ~10.52 6.64 +1.79
BaP 5 2.30 ~16.70 9.54 +4.72 1.30 ~10. 51 5.75 +2.34
DahA 5 ND ~3. 87 1.11 +1.61 ND ND
BghiP 6 ND ~5.79 3.25+1.64 ND ND
> PAHs 48.85 ~166. 16 114.22 +39.95 31.05 ~62.92 40.79 £9.39
LMWPAHs(2 ~3 ¥f) 15.95 ~49. 30 29.86 +9.70 10.04 ~19. 43 12.79 +3.39
HMWPAHs (4 ~6 ¥f) 32.90 ~125.16 84.36 +31.23 20.91 ~43. 54 28.00 +6. 20

1)ND:AKEH

2.2 FETWRAIELE PM, 1 PAHs BYFREULH AT

B B TTIE B3 A A KPP 4 PM, s T PAHSs
B R LI 2. NP RT SN, GE B 4 PM, P
PAHs M\ 2 R 2| 6 3/ 5 [ 2 51 10.39% |
15.76% . 27.78% . 43.23% 2. 84% , +3EX P2
i PAHs M 2 PR E] 6 PR A BI o 15.21% |
16. 14% . 21.33% , 47.32% F10. 00% . WiFpJE2 1
PAHs #RJEDL 4 ~5 A5 h F, FEREH THLEAE
HEf, Tk 3G s FRBE 2 mm, 5 — 7, o+
WY PAHs REKIAW B, IR FREMA S HE LI
file . P IE R R VA AR B E
2 PM, s > PAHs S REE, 400k 162.47
156. 19 F1151. 88 wg-kg ™', 53 &Kl KE T20mE
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Fig. 3 Estimated contribution of PAHs in PM, 5 of road dust in Nanchang City
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Table 5  Carcinogenic risk evaluation results of the PAHs in PM, 5 of the two types of fugitive dust in Nanchang City
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