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Abstract:

[Background] Polycyclic aromatic hydrocarbons (PAHs) are one of the most widely distributed
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and harmful organic pollutants in the atmosphere.

To investigate the distribution characteristics and composition sources of PAHs in the atmosphere of two districts of Lanzhou
from 2019 to 2020 and evaluate the health risks of PAHs via inhalation to different populations.

The PAHs concentrations in two urban areas (Chengguan District and Xigu District) of Lanzhou City from January 2019 to De-
cember 2020 were regularly monitored. Mann-Whitney U test was used to compare differences in target pollutant concentrations between
the two areas. Diagnostic ratio method and principal component analysis were adopted for source identification. Incremental lifetime
cancer risk (ILCR) model was applied to evaluate the health risks of PAHs.

The M (P,s, P,s) PAHs concentrations in Chengguan District and Xigu District were 24.04 (14.59, 41.81) ng:'m™ and 25.97 (18.59,
42.56) ng-m>, respectively, with no significant difference (Z=-0.970, P> 0.05). As to seasonal distribution, most PAHs monomer concen-
trations in Chengguan District were higher than those in Xigu District in summer, and the concentrations of benzo[alanthracene and benzo
[g,h,i]perylene in Chengguan District were also higher than those in Xigu District in spring and autumn (P < 0.05), but there were no sig-
nificant differences in PAHs monomer concentrations between the two urban areas in winter (P >0.05). Ring number of PAHs exhibited
seasonal fluctuations. In winter and spring, the highest proportions in Chengguan District and Xigu District were both 4-ring PAHs
(37.32%-41.73%, 35.20%-39.66%), and in summer and autumn, the highest proportions were both 2- and 3-ring PAHs (39.38%-49.54%,
47.17%-51.23%). The results of diagnostic ratio method revealed mixed atmospheric PAHs sources in the two urban areas, including fossil
fuel, coal, and biomass combustion. The results of principal component analysis showed that the cumulative contribution rate of the four
principal component factors reached 79.54%. Principal component 1 included phenanthrene, anthracene, fluoranthene, pyrene, chry-
sene, benzo[alanthracene, benzo[b]fluoranthene, benzolk]fluoranthene, and benzo[alpyrene; principal component 2 included acenaph-
thene and dibenzo[a,h]anthracene; principal component 3 was fluorene; principal component 4 was naphthalene. The results of health
risk assessment showed that the ILCR values of adult males, adult females, and children in Chengguan District were 2.30x10°°, 2.16x10°°,
and 1.73x10°%, respectively; and those in Xigu District were 1.58x10°, 1.48x10°, and 1.19x10°°, respectively; all were greater than 10,

PAHs pollution exists in the atmosphere of the two urban areas of Lanzhou City, mainly comes from mixed sources of fossil
fuels, coal, and biomass burning, and may pose potential carcinogenic risks to the population.

polycyclic aromatic hydrocarbons; distribution; source; health risk assessment
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Figure 1 Time trend of PAHs concentrations in two urban areas of Lanzhou
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Figure 2 Seasonal variations of PAHs monomer concentrations in two urban areas of Lanzhou
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Figure 3 Distribution of PAHSs rings in different seasons in two
urban areas of Lanzhou
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Table 1 Diagnostic ratios of PAHs in two urban areas of Lanzhou
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S FE Table 3 Cancer risks of PAHs in two urban areas of Lanzhou
mE
5 B ® % E B # % AB RILCR FEEIILCR FIYILCR
Ant/(Ant+Phe) 093 042 023 044 095 037 025 0.56 RERN 2 30x10° 1.58x10°° 1.94x10°
BaA/(BaA+Chr) 092 039 040 037 089 038 047 026 o S lexi0® 1.48%10° 1.80%10°
BaP/BghiP 067 077 054 059 079 053 051 0.60 . . B .
JLE 1.73x10 1.19x10 1.46x10
IcdP/(lcdP+BghiP) 093 050 0.7 046 094 046 0.08 051
AVAN =+ = \ SESA
ERADINERNE 2, HIREH 4 MERSD, R 3 118
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Table 2 Principal component analysis results of PAHs in two
urban areas of Lanzhou

PAHs Eo%aut 5%,y FE3 Fis4
Nap -0.065 0.427 -0.288 0.811*
Any 0.176 -0.522 0.038 0.015
Flu 0.145 -0.471 0.648* 0.333
Ace 0.430 0.674* 0.388 0.164
Phe 0.578* -0.229 0.483 0.152
Ant 0.677* -0.274 0.500 0.041
Flt 0.951* -0.124 0.013 -0.010
Pyr 0.943* -0.171 -0.131 0.005
Chr 0.967* 0.032 -0.030 -0.042
BaA 0.940* 0.196 -0.037 -0.145
BbF 0.824% -0.304 -0.391 0.136
BKF 0.830* 0.379 0.013 -0.201
BaP 0.774% -0.253 -0.458 0.195
DbahA 0.308* 0.738* 0.242 0.053
BghiP 0.782* -0.041 -0.169 0.093
lcdP 0.698* 0.312 -0.009 -0.270
HHIEE 7.809 2.286 1.608 1.024
FERBE/% 48.806 14.288 10.047 6.401
Rt A ETE/% 48.806 63.094 73.141 79.542
[ FRRERS.
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0 2020 F£ KK PAHs iR E 18 2015 ££(93 ng:m™) .
2016 £ (48 ng-m™) P'F] 2018 & (70 ngm>) “BHE E
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XASRE S FTRE 6B 3095—2012 (BT SRER
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Y NETFH ZRRERE(L ngm™), IRRHEXX K
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