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Abstract: Thirteen polycyclic aromatic hydrocarbons (PAHs) in 32 urban dust samples collected
from the main roads of Guiyang City Southwest China were measured using GC-MS method and
their health risks were assessed using the methods proposed by US Department of Energy and US
EPA. The results showed that PAHs in urban dusts were in the range of 1291 =9215 pg * kg ™'
(mean: 4006 pg * kg™') which was modest at the global scale. These PAHs were mostly origi—
nated from vehicle emission and domestic coal combustion based on the principal component anal—
ysis. Health risk assessment suggested that the non-earcinogenic hazard and the cancer risks were
mainly stemmed from the respiratory activities. The integrated non-earcinogenic hazard index was
much less than one while the integrated cancer risk was at least one magnitude higher than that
of the acceptable cancer risk indicating certain cancer risk cannot be avoided. Among the thir-
teen PAHs BaP and DBA contribute the most to the integrated cancer risk which deserve more

concerns.
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76% ~114% 61% ~ o
121% PHEN-d,,«.CHRY-d,, Perylene— (IRIS 2014). (USs
d,, 53.6%.93.0% 77.8% - EPA) (US EPA 2010),
5¢ ( 0.5 mL) 13 PAHs PHEN. BghiP PYR (US
0.02 ~0.05 pg * kg'l( EPA 1989) .
) (US EPA 2004):
° RfD \ps =RfD,,, X ABS, o)
1. 6 Sanl
1) SFABS _ABSCI (6)
(RAIS 2013) IRID s~ SF s
~ RfDoral N SFur‘dl
CDI 1—3 : ABS
CDI. - = CSxIR,, x CF x EF x ED | PAHs  ABS, 0.5(US EPA 2004)
oral ™ BW x AT M 0.5, 13 PAHs
CDIinhalation = ( 2) °
CS XIR, , ion XET X EF X ED x (1/VF +1/PEF) ) 3)
BW xAT (HID)
CS xABS,. ., XCF xSA xAF xEF x ED US EPA 1989
CDI&]SHIlal = el (3) ( )
BW xAT CDI
1 1 HI =—— (7)
CDI (mg kg™ «d”) VF RfD
CS 95% (Risk)
(US EPA 1989) @} 9
- Risk,, = CDI x SF 8
Cosouer = exp{X +0.5 xs* + s xH } @) ?g tde (®)
n-1 Risk,, =1 —exp( — CDI x SF) )
X s SF (mg™' « kg * d) Risk,,
H (Ferreira-Baptista & De Miguel Risk,,,
2005) - 1, >0.01 ) 0
2) : BaA.BaP 7 PAHs
: FLU. (
PHEN 6 PAHs )o
1
Table 1 Exposure parameters of health risk assessment
- (R ,..) 200 mg * d ! 100 mg * d ! US EPA 2001
R oatation) 7.6m®+d”! 20m® - d”! 2010
(EF) 180 d *a™! 180 d+a™' Ferreira-Baptista & De Miguel 2005
(ED) 6 a 24 a US EPA 2001
(sA) 2800 cm? 5700 cm? US EPA 2001
(AF) 0.2mgeem™2+d! 0.07 mg*cm ™2« d~! US EPA 2001
(ABS ormat) 0.13 0.13 US EPA 2001
(PEF) 1.36 x10° m* « kg ™! 1.36 x10° m* « kg ™! US EPA 2001
(BW) 15 kg 70 kg US EPA 2001
(AT) ED x365; 70 x 365 ED x365; 70 x 365 2010
(CF) 10 76 kg » mg ™! 10 % kg * mg ™' US EPA 2001
(ET) 8he+d! 8hed™! 2011
PAHs (CS) Cose ver, mg * kg™ Cosee ver, mg * kg™
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2 VF.RfD SF
Table 2 VF RfD and SF data of the objective contaminants

(mg+kg™' +d™h)

(kg=d-mg™")

RfDumI RfDiuhu\uliuu R.mdermul SFnrul SFinlmImiun SFdemm]
FLU 5.73 x10° 4.00 x1072 2.00 x10 "2 2.00 x10 72
PHEN 1.43 x10° 3.00 x 102 1.50 x 10 =2 1.50 x 10 =2
ANT 8.76 x 10° 3.00 x10 ! 1.50 x10 ! 1.50 x10 !
FLUO 6.38 x10° 4.00 x10 2 2.00 x10 2 2.00 x 10 72
PYR 4.23 x10° 3.00x10 2 1.50 x10 2 1.50 x 10 72
BghiP 1.08 x 10% 3.00 x 102 1.50 x 10 =2 1.50 x 10 72
BaA 1.06 x 107 7.30 x10 7! 3.10x10 ! 1.46
CHRY 3.06 x 10° 7.30 x10 73 3.10x10 3 1.46 x10 2
BbF 5.24 x10° 7.30 x10 " 3.10 x10 ! 1.46
BkF 4.45 x 107 7.30 x 102 3.10 x10 72 1.46 x107"
BaP 2.72 x 107 7.30 3.10 1.46 x10!
INP 6.35 x 107 7.30 x10 7! 3.10x10 7! 1.46
DBA 1.16 x 10® 7.30 3.10 1.46 x 10"
5 BghiP) 1
64.0% - PAHs
2.1 (Guo et al. 2003); PAHs
13 PAHs 1 (FLU.PHEN ) 2
- PAHs 1291 ~ 9215 pg ° kg_1 24.0% . PAHs
. -1
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CHRY.FLUO BghiP. 1 PAHs
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15.2% 14. 6% 12. 7% 10. 8% - PAHs ( 2011)
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® 2.2
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Table 3 Correlations between individual PAHs
FLU PHEN ANT FLUO PYR BaA CHRY BbF BKF BaP INP DBA
PHEN 0.77**
ANT 0.34 0.62**
FLUO 0.47 0.86**  0.76™*
PYR 0.39" 0.81%*  0.58%*  0.90**
BaA -0.12 0.28 0.44" 0.56**  0.59**
CHRY -0.21 0.14 0.23 0.36" 0.48**  0.93**
BbF -0.16 0.29 0.51%* 0.61%* 0.58** 0.95%* 0.87**
BKkF -0.07 0.41" 0.65%* 0.74%*  0.65**  0.88** 0.72**  0.96**
BaP -0.21 0.17 0.33 0.41" 0.49%*  0.96™*  0.95** 0.91** 0.80**
INP -0.18 0.29 0.54%*  0.59%*  0.54**  0.87** 0.75%*  0.97** 0.97%* 0.83**
DBA -0.29 0.02 0.18 0.22 0.33 0.89%* 0.93**  0.85**  0.69%* 0.96** 0.79**
BghiP -0.27 0.13 0.32 0.38" 0.44" 0.93%*  0.92%*  0.93** 0.86**  0.97** 0.90** 0.97**
# 0,05 ik % 0.01 .
4 CDI (mg*+ kg™ +d™")
Table 4 Values of the CDI via different exposure pathways
CDL, g cancer CDIyycer
CDI,,, x10° CDLygtaiion X 10° CDIjy et X 10° CDI,, x10° CDLyg1aiion X 10° CDI gy % 10°
FLU 0.20 (0.02) 0.96 (0.54) 0.07 (0.01) 0.02 (0.01) 0.08 (0.19) 0.01 (0.00)
PHEN 1.97 (0.21) 9.55 (5.38) 0.72 (0.11) 0.17 (0.07) 0.82 (1.85) 0.06 (0.04)
ANT 0.29 (0.03) 1.41 (0.79) 0.11 (0.02) 0.02 (0.01) 0.12 (0.27) 0.01 (0.01)
FLUO 3.77 (0.40) 18.3 (10.3) 1.37 (0.21) 0.32 (0.14) 1.57 (3.54) 0.12 (0.07
PYR 2.78 (0.30) 13.5 (7.60) 1.01 (0.15) 0.24 (0.10) 1.16 (2.61) 0.09 (0.05)
BaA 2.03 (0.22) 9.84 (5.55) 0.74 (0.11) 0.17 (0.07) 0.84 (1.90) 0.06 (0.04)
CHRY 4.77 (0.51) 23.2 (13.1) 1.74 (0.27) 0.41 (0.18) 1.99 (4.48) 0.15 (0.09)
BbF 4.54 (0.49) 22.0 (12.4) 1.65 (0.25) 0.39 (0.17) 1.89 (4.26) 0.14 (0.09)
BKF 1.16 (0.13) 5.65 (3.19) 0.42 (0.06) 0.10 (0.04) 0.49 (1.09) 0.04 (0.02)
BaP 2.54 (0.27) 12.4 (6.97) 0.93 (0.14) 0.22 (0.09) 1.06 (2.39) 0.08 (0.05)
INP 2.01 (0.22) 9.74 (5.49) 0.73 (0.11) 0.17 (0.07) 0.84 (1.88) 0.06 (0.04)
DBA 1.53 (0.16) 7.44 (4.20) 0.56 (0.09) 0.13 (0.06) 0.64 (1.44) 0.05 (0.03)
BghiP 3.43 (0.37) 16.7 (9.40) 1.25 (0.19) 0.29 (0.13) 1.43 (3.22) 0.11 (0.07)
SPAHs 31.0 (3.3) 151 (84.9) 11.3 (1.70) 2.70 (1.10) 12.9 (29.1) 1.00(0. 60)
16.6 mg * kg ' = d™ :
89.9 30.8mg-kg ' -d'. o PAHs
o CDIL,,, e  CDI_ ... 84.9% 96. 2% . FLUO.
o PYR.BghiP  HI o
CDIL,,, concer CDIL,,... 94. 4% US EPA 10°°
94. 5% 78. 1% 1074,
82.7% o <10°° >107*
US EPA (US EPA 1989) (US EPA 1989).
HI 1 PAHSs
: > PAHs 17.1x10™°  11.7x10"°
HI 0. 002 10 )
0. 004 1
00 PAHs .
PAHs o
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Table 5 Results of non-cancer hazard index and cancer risk
HI/Risk
Hlyy 4.9%x107% 5.3x1077 4.8x107°  2.7x107° 3.6x107%  5.5x1077 5.6x107°  2.8x107°
Hlpygy 6.6x107°  7.0x10°° 6.4x107* 3.6x107* 4.8x107°  7.3x107° 7.5x107*  3.7x107*
HIynp 9.6x1077  1.0x1077 9.4x10°% 5.3x10°° 7.0x10°7  1.1x1077 1.1x107° 5.5x107°
Hlgy 0 9.4x107°  1.0x107° 9.2x10°* 5.2x10°* 6.9x107°  1.1x107° 1.1x107° 5.4x107*
Hlpyg 9.3x107° 9.9x107° 9.0x107* 5.1x107* 6.7x107°  1.0x107° 1.1x1073 5.3x107*
Hlpyip 1.1x107* 1.2x107° 1.1x1073  6.3x107* 8.3x107° 1.3x107° 1.3x1073  6.5x107*
. 4 s -3 3 " 4 4. 3 x 2. 1 x
SHI 3.7x10 4.0x107 3.6x107%  2.0x107 2.7 %10 4.1x10"7 10-30 10-30
Riskp,, x 10° 0.13 0.05 0.26 0.59 0.09 0.06 0.48 0.70
Risk qyypy X 10° 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.02
Risk g, x 10° 0.28 0.12 0.59 1.32 0.21 0.13 1.08 1.57
Risk % 10° 0.01 0.00 0.02 0.03 0.01 0.00 0.03 0.04
Risky,p x 10° 1.59 0.68 3.28 7.41 1.16 0.71 6.04 8.80
Riskyp x 10° 0.13 0.05 0.26 0.58 0.09 0.06 0.48 0.69
Risk g, x 10° 0.96 0.41 1.98 4.46 0.70 0.43 3.63 5.30
SRisk x 10° 3.10 1.33 6.39 14.4 2.25 1.38 11.7* 17.1°
PAHSs
> : o
~ 1
54. 4% ;
84.2% » 13 PAHs BaP  DBA 10
o BaP DBA
80% o o
PAHs
o PAHs PAHs
(Incremental Lifetime
Cancer Risk ILCR) 3.03 x107°  2.92 x o
10 *(Wang et al. 2011) PAHs
ILCR 2.55x107°
9.33 x10 °(Yu et al. 2014), - 2010.
2
PAHs 3
(2): 177 - 183.
PAHs o PAHs 2007,
PAHs 27(5) : 589 —593.
PAHs. PAHs - 2011
30(10) : 1998 —
PAH W t al.
S (Wang et a 2004.
2011) . PAHs _2010.
PAHs PAHs o 26
(6): 59 - 64.
3 . 2001.
14(1): 9 -13.
13 PAHs . 2011.
1291 ~9215 pg * kg ™' 4006 pg * kg™ ( ). : .
PAHs Bzdusek PA  Christensen ER  Li A et al. 2004. Source appor—
’ ) tionment of sediment PAHs in Lake Calumet Chicago: Ap-
° plication of factor analysis with nonnegative constraints.
: PAHs Environmental Science and Technology 38: 97 —103.
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