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Abstract

Sources related to road dust is one of the biggest sources, which is responsible for a large portion of emission. In
particular, PM2.5 is a potential cause for respiratory diseases, thus it should be managed and a mitigation plan
using results of statistical apportionment modeling such as chemical mass balance needs to be established.
Recently, identifying sources of PM2.5 and analyzing the contribution of the road dust through a contribution
assessment is required. Therefore, this study provides the chemical source profiles of PM2.5 using IC, GC/MS,
OCEC, and XRF for both paved sidewalk and paved roadway collected at seven different sampling sites. As a
result, for paved sidewalk, NH,* (70%), NO;™ (12%), PO,” (9%), and SO,*” (9%) have been analyzed in PM2.5
mass. Major molecular marker such as Si has been indicated as 12.04+3.4% and 13.6+6.9% for paved sidewalk
and roadway, respectively. PAHs such as Fluoranthene, Pyrene, Chrysene, and 1,3,5-Triphenylbenzene are
suggested as molecular markers for road dust.
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Fig. 1. USEPA Road Dust Source Profile (4204, 4206, 4208, 4210, 4212, 4214, 4216, 4218, 4220).
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Fig. 2. (a) Sampling sites of road dust, (b) Schematic diagram of Resuspension System, (c) PM2.5 mass concentrations
by gravity method and integration of chemical components for paved sidewalk and paved roadway, and (d)
pairwise correlation scatterplots between PM2.5 mass concentrations by gravity method and integration of
chemical components for paved sidewalk and paved roadway.
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Table 1. Precision results by anion and cation analysis
using relative standard deviation (RSD).
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Table 2. Method of Detection Limit (MDL) for analyzed
components by XRF.

Elements MDL (ng/filter) Below MDL (%)
Na 1320.5 14.3
Mg 707.3 0.0
Al 160.7 0.0
Si 57.9 0.0
P 41.4 7.1
S 230.8 0.0
Cl 80.1 0.0
K 57.6 0.0
Ca 72.0 0.0
Ti 27.8 0.0
A% 10.9 14.3
Cr 31.3 7.1
Mn 72.4 0.0
Fe 844.6 0.0
Co 28.0 35.7
Ni 45.6 35.7
Cu 261.4 35.7
Zn 186.3 0.0
As 7.6 21.4
Rb 21.0 7.1
Sr 23.3 7.1
Sn 228.0 429
Te 0.0 0.0
1 0.0 0.0
Pb 43.1 14.3

Mn, Fe, Co, Ni, Cu, Zn, As, Rb, Sr, Sn, Te, I, Pb)E A
3 @ 4 9ok

HA 2 2314 (MDL, method of detection limit) Zk-2
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Fig. 3. Pie charts of chemical compositions normalized to PM2.5 mass for paved sidewalk and paved roadway.
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Table 3. Source Profile of the paved sidewalk and the paved roadway.

Unit Compound ID sil:iz\\:ve:lk Uncertainty r:;(;\ziy Uncertainty Method
oC ug/ug PM2.5 oC 5.57E-02 1.11E-02 8.12E-02 1.62E-02 NIOSH5040
EC ug/ug PM2.5 EC 2.70E-02 5.40E-03 1.72E-02 3.43E-03 NIOSH5040
Ions ug/ug PM2.5 NO;~ 3.98E-03 5.98E-04 1.43E-03 2.15E-04 IC

ug/ug PM2.5 S0 3.02E-03 4.53E-04 3.89E-03 5.84E-04 1C
ug/ug PM2.5 PO, 3.12E-03 4.68E-04 1.29E-03 1.94E-04 IC
ug/ug PM2.5 NH,* 2.41E-02 3.61E-03 3.98E-02 5.97E-03 IC
Metals ug/ug PM2.5 Na 3.20E-03 4.81E-04 3.89E-03 5.84E-04 ED-XRF
ug/ug PM2.5 Mg 9.02E-03 1.35E-03 1.15E-02 1.73E-03 ED-XRF
ug/ug PM2.5 Al 6.50E-02 9.76E-03 5.98E-02 8.97E-03 ED-XRF
ug/ug PM2.5 Si 1.20E-01 1.79E-02 1.36E-01 2.04E-02 ED-XRF
ug/ug PM2.5 P 2.41E-03 3.62E-04 1.50E-03 2.26E-04 ED-XRF
ug/ug PM2.5 S 6.31E-03 9.46E-04 7.63E-03 1.14E-03 ED-XRF
ug/ug PM2.5 Cl 2.21E-03 3.32E-04 2.64E-03 3.95E-04 ED-XRF
ug/ug PM2.5 K 1.80E-02 2.70E-03 2.23E-02 3.34E-03 ED-XRF
ug/ug PM2.5 Ca 4.94E-02 7.40E-03 6.45E-02 9.67E-03 ED-XRF
ug/ug PM2.5 Ti 4.74E-03 7.11E-04 5.37E-03 8.05E-04 ED-XRF
ug/ug PM2.5 \% 9.47E-05 1.42E-05 1.55E-04 2.33E-05 ED-XRF
ug/ug PM2.5 Cr 1.27E-04 1.91E-05 2.24E-04 3.36E-05 ED-XRF
ug/ug PM2.5 Mn 1.20E-03 1.80E-04 1.14E-03 1.71E-04 ED-XRF
ug/ug PM2.5 Fe 4.33E-02 6.50E-03 5.87E-02 8.80E-03 ED-XRF
ug/ug PM2.5 Co 6.78E-05 1.02E-05 1.16E-04 1.73E-05 ED-XRF
ug/ug PM2.5 Ni 9.67E-05 1.45E-05 9.42E-05 1.41E-05 ED-XRF
ug/ug PM2.5 Cu 5.85E-04 8.78E-05 8.24E-04 1.24E-04 ED-XRF
ug/ug PM2.5 Zn 2.45E-03 3.68E-04 2.85E-03 4.27E-04 ED-XRF
ug/ug PM2.5 As 1.79E-05 2.69E-06 1.50E-05 2.25E-06 ED-XRF
ug/ug PM2.5 Rb 1.17E-04 1.76E-05 1.64E-04 2.46E-05 ED-XRF
ug/ug PM2.5 Sr 1.49E-04 2.23E-05 1.76E-04 2.64E-05 ED-XRF
ug/ug PM2.5 Sn 6.49E-04 9.74E-05 1.90E-03 2.85E-04 ED-XRF
ug/ug PM2.5 Te 2.48E-04 3.72E-05 1.74E-04 2.61E-05 ED-XRF
ug/ug PM2.5 I 6.40E-04 9.60E-05 1.82E-04 2.73E-05 ED-XRF
ug/ug PM2.5 Hg 1.63E-05 2.45E-06 0.00E+00 0.00E+00 ED-XRF
ug/ug PM2.5 Pb 3.71E-04 5.57E-05 4.94E-04 7.42E-05 ED-XRF
Alkanes  ug/ug PM2.5 Cl17 1.47E-06 2.94E-07 1.74E-07 3.49E-08 GC/MS
ug/ug PM2.5 C18 4.89E-07 9.79E-08 5.84E-07 1.17E-07 GC/MS
ug/ug PM2.5 C19 1.52E-05 3.04E-06 1.90E-06 3.80E-07 GC/MS
ug/ug PM2.5 C20 2.00E-06 4.00E-07 9.77E-07 1.95E-07 GC/MS
ug/ug PM2.5 C21 1.21E-05 2.42E-06 3.47E-06 6.93E-07 GC/MS
ug/ug PM2.5 C22 5.22E-06 1.04E-06 2.01E-06 4.03E-07 GC/MS
ug/ug PM2.5 C23 0.00E+00 0.00E+00 4.61E-07 9.23E-08 GC/MS
ug/ug PM2.5 C24 1.39E-05 2.77E-06 1.07E-06 2.15E-07 GC/MS
ug/ug PM2.5 C25 0.00E+00 0.00E+00 5.02E-07 1.00E-07 GC/MS
ug/ug PM2.5 C26 6.43E-07 1.29E-07 2.05E-06 4.10E-07 GC/MS
ug/ug PM2.5 C27 1.13E-06 2.27E-07 4.80E-06 9.59E-07 GC/MS
ug/ug PM2.5 C28 1.52E-05 3.05E-06 7.53E-06 1.51E-06 GC/MS
ug/ug PM2.5 C29 3.29E-05 6.58E-06 1.09E-05 2.18E-06 GC/MS
ug/ug PM2.5 C30 6.14E-06 1.23E-06 5.73E-06 1.15E-06 GC/MS
ug/ug PM2.5 C31 3.09E-05 6.18E-06 9.28E-06 1.86E-06 GC/MS
ug/ug PM2.5 C32 2.51E-06 5.02E-07 1.00E-05 2.01E-06 GC/MS
ug/ug PM2.5 C33 8.24E-06 1.65E-06 1.40E-05 2.80E-06 GC/MS
PAHs ug/ug PM2.5 Flu 6.36E-06 1.27E-06 4.72E-06 9.45E-07 GC/MS
ug/ug PM2.5 Pyr 4.34E-06 8.69E-07 3.92E-06 7.84E-07 GC/MS
ug/ug PM2.5 Chry 1.94E-06 3.88E-07 9.29E-07 1.86E-07 GC/MS
ug/ug PM2.5 1,3,5-Tri 2.12E-06 4.24E-07 8.50E-07 1.70E-07 GC/MS
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