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Text S1 Chemical analysis and quality control of heavy metals

A quarter of the filter was cut using acid-cleaned ceramic scissors and then extracted by a
mixture of concentrated nitric acid (65% GR grade; 6 mL) and hydrochloric acid (37% GR
grade; 2 mL) in a microwave digestion system (MARS 5, CEM CO., USA). The temperature
program for digestion was set as follows: ramp from the room temperature to 185 °C in 15
min and hold for 25 min for complete digestion. After cooling down to room temperature, the
extract was filtrated through a 0.45 mm pore size membrane. The vial was rinsed twice with
Milli-Q water, and the rinsing solution was also filtrated the same way as the extract. The
collected extract was further diluted to 50 mL, and this final extract was stored in a metal-free
polyethylene vial at 4°C until analysis. The extract was analyzed on an inductively coupled
plasma e mass spectrometry (ICP-MS, Agilent 7500a) for 10 heavy metals, namely V, Cr, Mn,
Co, Ni, Cu, Zn, As, Cd and Pb. External calibrations were obtained from authentic standards
(Sigma-Aldrich, St. Louis, MO, USA). All analytical results were corrected by subtracting

values from blank filters, which were determined the same way as actual samples. Daily



optimization was performed on the instrument according to the standard protocols and criteria
before sample analysis. The average repeatability of the target trace elements was <7%, and
the recoveries ranged from 91.2% to 106.7%, determined by spiking a certified standard mix

on acid-washed blank filters.

Text S2 The enrichment factor (EF) values of HMs

The EFvalues for HMs in the PM: were calculated following Eq. (S1) and were classified
into three groups (Fig. S2): (A) Co and Ni. These HMs were mostly not enriched with EFs <
10, suggesting that they were rarely affected by human activities or primarily from crustal
origins such as soil dust'. (B) Cr, V, Cu, Pb, Zn, and As. These metals were moderately
enriched(10 < EFs < 100), suggesting the dominance of anthropogenic sources®. (C) The EF of
Cd was >100, indicating its abundance was highly enriched by anthropogenic activities, such
as heavy fuel combustion, coal burning, and road traffic emissions®.

The average calculated EF values for 10 selected HMs varied widely from 4.1 to 1967,
showing similar diversity to other reports*. It is worth noting that the diurnal variation of EFs
in spring presented the feature that the EF values in daytime were almost higher than that at
nighttime, indicating that there were more serious pollution levels during the daytime, while
the feature was insignificant in summer. However, EF values of individual HM did not display

strong seasonal variations and they were all of the same magnitudes.
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Figure S1 Scheme of the source-specific health risk assessment in the Tianjin Airport

community.
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Figure S2 The EFs values of HMs in spring and summer.



Table S1 Parameters used in the calculation of carcinogenic risks and hazard quotients in this

study.
Parameters  Unit  Values (adults) HMs RfD? SF®
(mgkg' day")  ((mgkg' day")")
InhR® m’/d 20 \Y% 7.00x1073 -
ED° a 30 Cr 2.86x107 42.0
EF¢ d/a 350 Mn 1.43x10° -
AT¢ d 30X 365 Co 5.71x10%® 9.80
BW¢ kg 60 Ni 2.06x10? 8.40x10"!
Cu 4.02x107? -
Zn 3.00%x107! -
As 3.01x10* 15.1
Cd 1.00x1072 6.3
Pb 3.50x107° -
a The values of RfD obtained from Chen, et al. >;
b SF obtained from USEPA ¢;
¢ InhR, ED, and EF obtained from USEPA ’;
d AT and BW values obtained from Zhang et al.%;
Table S2 Values of the R? of flight data and HMs concentrations.
Spring Summer
Daytime Nighttime Daytime Nighttime
R’ P R’ P R’ P R’ P
VvV 0.41 0.123  0.36 0.161 0.18 0.248 0.53*  0.011
Cr 0.23 0.964 0.54 0.061 0.42 0.060 0.46 0.106
Mn 0.63* 0.033 0.66 0.328 0.29 0.103 0.57*  0.020
Co 0.54 0.060 0.30 0.203 0.23 0.196  0.50* 0.033
Ni 0.48 0.085 0.60*  0.041 0.46 0.045 043 0.055
Cu 0.66* 0.027  0.82** 0.005 0.49*  0.019 0.62* 0.011
Zn 0.83** 0.004 0.87 0.002 0.85** 0.000  0.85** 0.000



As 0.37 0.147 045 0.098 0.62* 0.011 0.54* 0.024
Cd 0.60* 0.041 045 0.100 0.65** 0.009 0.58 0.071
Pb 0.76** 0.010  0.79** 0.007 0.77** 0.002  0.73** 0.002

* indicated that p<<0.05 while ** indicated that p<<0.01

Table S3 Source contribution of sources and the source-specific health risk through inhalation

in spring and summer.

Source Source contribution (%) HQ CR (%10 %)
Spring Coal combustion 25.8 0.08 21.70
Cu-related emissions 22.5 0.03 16.28
Aircraft-related emissions 40.2 0.27 13.01
Industry emissions 11.5 0.39 13.53
Subtotal 100 0.76 64.52
Summer Coal combustion 253 0.16 26.76
Aircraft-related emissions 443 0.03 6.48
Industry emissions 22.8 0.27 25.18
Ni-related emissions 7.6 0.14 7.43
Subtotal 100 0.63 65.88
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