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Distribution source and health risk assessment of polycyclic aromatic hydrocarbons
(PAHs) in PM,; in Beijing Olympic Park in heating and non-heating seasons. SONG
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Abstract: We collected 67 particulate matter ( PM, ;) samples in the Beijing Olympic Park from
December 2017 to June 2018 to examine the concentration distribution characteristics and
sources of polycyclic aromatic hydrocarbons ( PAHs) in PM,, and assess the health risks during
the heating season and non-heating season. The PAHs were detected by the GC-MS. The average
values of the total concentrations of 16 PAHs associated in PM, 5 in the heating season and non-
heating season were 213.6 and 52.5 ng * m™ respectively. The molecular diagnostic ratios and
principal component analysis were applied to apportion the sources of PAHs. The results showed
that the sources of PAHs were mainly derived from the combustion of petroleum and coal during
heating period and from vehicular emissions during non-heating period. The health risk evalua—
tion of PAHs was conducted by the model of incremental lifetime cancer risk ( ILCR) . There were
potential carcinogenesis risks when exposed to PAHs associated in PM, .
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Table 1 Distribution of 16 PAHs associated with PM, ; in the heating season and non-heating season around Beijing Olympic
Park

PAHs
n
Nap 36 0.54 3.71 1.66 0.91 31 0.05 5.59 1.36 1.06
Ace 36 0.07 5.22 1.30 1.07 31 0.01 1.30 0.20 0.56
Acy 36 0.07 0.52 0.23 0.32 31 0.01 0.45 0.10 0.30
Fla 36 0.61 6.53 2.72 1.24 31 0.21 3.16 0.81 0.83
Phe 36 0.83 11.66 3.85 1.73 31 0.96 9.62 2.51 1.41
Ant 36 0.56 9.06 3.47 1.45 31 0.07 10.42 0.99 1.37
Flu 36 0.22 16.42 3.15 1.81 31 0.23 7.70 2.41 1.23
Pyr 36 1.18 91.77 7.00 3.94 31 0.88 22.56 7.01 2.37
BaA 36 1.97 21.54 9.40 2.44 31 0.16 9.07 2.69 1.62
Chr 36 0.52 23.98 10.85 2.86 31 0.14 11.16 4.15 1.69
BbF 36 2.37 40.71 15.01 3.15 31 0.36 15.70 7.59 1.97
BkF 36 2.41 34.92 11.30 2.47 31 0.18 7.44 2.32 1.36
BaP 36 3.37 65.40 21.06 3.44 31 0.10 14.45 3.84 2.01
IND 36 7.12 185.21 60.00 5.64 31 0.18 31.47 8.39 2.75
DBA 36 1.63 60.20 20.80 3.81 31 0.11 9.44 1.99 1.54
Bghip 36 5.69 120.18 41.77 4.60 31 0.14 23.23 6.18 2.34
> ¢PAHs 36 63.2 565.8 213.6 9.05 31 6.0 125.2 52.5 5.59
SoTgT98385888888883888323223383888383
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Fig.2 Total PAHs concentrations associated with PM, ; around Beijing Olympic Park
2 PM,; PAHs
Table 2 Comparison of PAHs concentrations in PM, ; in Beijing Olympic Park with other regions
(ng+m™)
1997 PM, 5 0.45~0.79 Fraser et al. 2002
1993—1996 PM, 5 0.5~22.84 Fraser et al. 2002
2008—2009 5~47.5 Sampath et al. 2015
2003—2004 PM, 4246, : 26.10 2004
1 36.76;, : 271.05
2002 PM, 5 26.0 Feng et al. 2006
2006 PM, 5 30.3 Wang et al. 2011
2007 PM,, 28.2 Li et al. 2013
2013 PM, 5 258.2 Guo et al. 2016
2017—2018 PM, 213.6
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Fig.3 Constitution of PAHs with different rings in Beijing Olympic Park in heating season
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Fig.5 Variation of different rings of PAHs in PM, ; in different months around Beijing Olympic Park
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Fig.6 Source of PAHs in PM, ; by diagnostic ratios around

Beijing Olympic Park
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Table 3

PM, ;

around Beijing Olympic Park

PAHs

Source of PAHs by PCA method in the PM,

| 2 3 1 2 3
Nap 0.262 0.159 0.754 0.236 0.895  -0.121
Ace 0.909 0.132  -0.038 0.789  -0.313  -0.084
Acy 0.716 0.153 0.315 0.305 0.909  -0.195
Flu 0.912 0.138 0.049 0.479 0.824  -0.142
Phe -0.553 0.671  -0.047 0.237 0.909 0.081
Ant 0.893 0.086 -0.04 0.319 0.644  -0.136
Fla -0.605 0.316  -0.264 0.193 0.810 0.487
Pyr -0.211 0.285 -0.676 0.139  -0.289 0.886
BaA -0.449 0.77 0.21 0.967 -0.182 0.018
Chr -0.663 0.633 0.187 0.877 0.088 0.25
BbF -0.589 0.635 0.32 0.759 0.296 0.322
BkF 0.258 0.823  -0.175 0.945 -0.252  -0.076
BaP 0.224 0.830  -0.083 0952  -0.28 -0.051
IND 0.812 0.481  -0.135 0922 -0.285  -0.115
DBA 0.866 0.131  -0.071 0912 -0.309  -0.142
Bghip 0.784 0.493  -0.110 0.926 ~0.269  -0.104
(%) 43.01 24.86 9.87 48.95 30.64 8.40
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4 ILCR 370-374
Table 4 Physiological indexes and sensitive factors in dif— . 2016.
ferent age groups and ILCR value S . ( PM, .
PM,)
36( 8) : 2536-2544.
TEQ* 69.24 69.24 69.24 69.24 69.24 69.24 . 2016.
TEQ 11.63 11.63 11.63 11.63 11.63 11.63
IR 8.4 8.4 13.1 3.1 13.3 13.3 (11): 999-1002.
SF 3.9 3.9 3.9 3.9 3.9 3.9 2016,
P e e " e
ED 365 365 365 365 365 365 S1a1-3le.
AF 3 3 3 3 1 1 - 2017, PM,s
AT 25500 25500 25500 25500 25500 25500 ( ) : (
ILCR" 21.28 21.88 39.57 9.68 24.36 26.49 )
ILCR 357 368 665 163 409 445 - 2017.
a TEQ ng e m>; " ILCR 107°°,
(1): 69-74.
(12~17) (18~70) Chang KF Fang GC Chen JC et al. 2006. Atmospheric poly—
4 ILCR . cyclic aromatic hydrocarbons ( PAHs) in Asia: A review
from 1999 to 2004. Environmental Pollution 142: 388 -
ILCR 396,
107 ILCR 9.68x107°~39.57x107° Chen SC Liao CM. 2006. Health risk assessment on human
1.63x107°°~6.68%x107°. exposed to environmental polycyclic aromatic hydrocarbons
-6 pollution sources. Science of the Total Environment 366:
ILCR 1x10 ILCR 112-123.
6~8 ChiuJ ShenY LiH et al. 2011. Effect of biomass open burn—
o ing on particulate matter and polycyclic aromatic hydrocar—
bon concentration levels and PAH dry deposition in ambient
3 air. Environmental Letters 46. 188-197.
Edwards NT Ross-Todd BM  Garver EG. 1982. Uptake and
63.2~ metabolism of "“C anthracene by soybean ( Glycine max) .
565.8 ng * m™> 213.6 ng * m> Environmental & Experimental Botany 22: 349-357.
6.0~125.2 ng * m>? 52.5 ng * m. Feng] Hu M Chan CK et al. 2006. A comparative study of
the organic matter in PM, 5 from three Chinese megacities in
° three different climatic zones. Atmospheric Environment
40: 3983-3994.
PM, PAHs Fraser MP Yue ZW Tropp RJ et al. 2002. Molecular compo—
sition of organic fine particulate matter in Houston TX.
PAHs Atmospheric Environment 36: 5751-5758.
Guo X Li C Gao Y et al. 2016. Sources of organic matters
o ( PAHs and n-alkanes) in PM,; of Beijing in haze weather
(a) analyzed by combining the C-N isotopic and PCA-MLR
_ 3 analysis. Environmental Science: Processes & Impacts 18:
69.2 11.6 ng * m 1 ng*m’, 314-322.
PAHs ILCR Khalili NR. 1995. PAH source fingerprints for coke ovens
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542.
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