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An Experimental Study on Fine Dust Emissions near Special Modified
Asphalt Pavement and Conventional Asphalt Pavement
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In this study, we analyzed the amount of roadside fine dust generated from newly constructed specially modified asphalt
pavement and general asphalt pavement from existing roads. We collected the 1,000 g (100 g/day) of dust samples from
the roadside of the express bus terminal and commercial facility area in Chungcheongnam-do’s C site at three-day intervals
during the summer of 2022 and 2023. The collected samples were separated from fine dust according to size in the 75-150
um range and, were separated only from Tire and Road Wear Particles through density separation. No.1-3 are general
asphalt pavement section as an existing road. Fine dust and Tire and Road Wear Particles in No.1-3 were 24.27 g, 24.36 g,
0.53 g, and 0.53 g, respectively, and the quantitative results for 2022 and 2023 were similar. On the other hand, No.4-6 are
newly constructed specially modified asphalt pavement section. Fine dust decreased by 14.8 % and tire and road wear
particles decreased by 29.6 % in 2023 compared to 2022 in No.4-6. In addition, according to the results of
thermogravimetric analysis, Tire and road wear particles in No.1-3 are tire and road components at 30 % and 70 %,
respectively. And Tire and road wear particles in No.4-6 are tire and road components at 35 % and 65 % in 2023,
respectively. From these results, it was confirmed that the newly constructed specially modified asphalt pavement can be
effective in reducing roadside fine dust and Tire and Road Wear Particles. However, there may be some shortcomings in
conclusive research results due to limited space and sample collection period. In the future, we plan to conduct various
case studies.
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Table 1. The draft Euro 7 emissions regulations (unit: g/kWh)

Regulated substance Euro 6 Euro 7
NOx 0.4 0.09
PM 0.01 0.008
(€0) 1.5 0.2
NMOG - 0.05
NH; - 0.065
N O - 0.1
CH, - 0.35
Brake Wear Particle Emissions - 7 (mg/km)
Tire & Road Wear Particles - TBD
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Fig. 1. Locations of dust sampling along the roadside near the express
bus terminal of C area, Korea
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Fig. 2. The graph of total amount of dust samples in the size
range of 75-150 um for 2022 and 2023
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Fig. 3. The graph of total amount of Tire & Road Wear Particles

in the size range of 75-150 um for 2022 and 2023
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Fig. 4. The pictures of fine dust and TRWPs for 2022 and 2023 by
the SEM measurement : (a) fine dust 2022, (b) TRWPs 2022,
(c) fine dust 2023, (d) TRWPs 2023
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Table 2. Types of tire products included in the standard samples of tire tread rubber compound

Passenger Car (PCR) Light Truck (LTR) Truck / Bus (TBR)

Size Brand Season Size Brand Season Size Brand Season
205/55R16 SOLUS TA21 A/S 145R13C VENTRA DT A/S 275/70R23 S-City AU06 -
225/55R17 NFERA AU5 A/S 195R15C VENTRA LT A/S 12/R23 KRAS3 -
245/45R18 VENTUS S2 A/S
235/60R18 CRUGEN HP71 A/S
225/40R18 ECSTA PS91 Summer
245/40R19 SOLUS TA91 A/S
235/55R19 | DYNAPRO RA43 A/S
245/40R20 ECSTA PS71 Summer

Total : 12/ PCR: LTR : TBR =7 : 1 : 2

2Usts| =27 20233 92 285
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Table 3. Result of standard samples and TRWPs components acquired using TGA
Standard samples No.1 No.2 No.3 No.4 No.5 No.6
Tire Road | 2022 | 2023 | 2022 | 2023 | 2022 | 2023 | 2022 | 2023 | 2022 | 2023 | 2022 | 2023
Organic (%) 10.38 | 0.98 3.64 3.54 3.65 3.64 3.62 348 3.59 444 3.72 4.56 3.52 4.52
Polymer (%) 51.54 | 212 9.02 9.12 9.04 8.92 9.08 9.26 9.12 12.34 | 8.96 12.11 9.13 12.26
Carbon black (%) | 18.52 | 2.48 422 425 428 432 4.32 4.18 431 7.14 43 7.08 428 7.12
Ash (%) 19.56 | 9442 | 83.12 | 83.09 | 83.03 | 83.12 | 82.98 | 83.08 | 8298 | 76.08 | 83.02 | 76.25 | 83.07 | 76.1
Table 4. Tire and road composition in TRWPs of general asphalt pavement calculated using the equations (2) and (3)
No.1 No.2 No.3
Standard samples
2022 2023 2022 2023 2022 2023
Materials Tire Road Tire Road Tire Road Tire Road Tire Road Tire Road Tire Road
Organic 0.91 0.09 3.33 0.31 3.23 0.31 3.34 0.31 333 0.31 331 0.31 3.18 0.3
Polymer 0.96 0.04 8.66 0.36 8.76 0.36 8.68 0.36 8.57 0.35 8.72 0.36 8.89 0.37
Carbon black 0.88 0.12 3.72 0.50 375 0.50 3.77 0.51 3.81 0.51 3.81 0.51 3.69 0.49
Ash 0.17 0.83 1426 | 68.86 | 1426 | 68.83 | 1425 | 68.78 | 1426 | 68.86 | 1424 | 68.74 | 1426 | 68.82
Total (%) 29.98 | 70.02 | 30.00 | 70.00 | 30.04 | 69.96 | 29.97 | 70.03 | 30.08 | 69.92 | 30.02 | 69.98
Table 5. Tire and road composition in TRWPs of specially modified asphalt pavement calculated using the equations (2) and (3)
No.1 No.2 No.3
Standard samples
2022 2023 2022 2023 2022 2023
Materials Tire Road Tire Road Tire Road Tire Road Tire Road Tire Road Tire Road
Organic 0.91 0.09 3.28 0.31 4.06 0.38 3.40 0.32 4.17 0.39 3.22 0.30 4.13 0.39
Polymer 0.96 0.04 8.76 0.36 11.85 0.49 8.61 0.35 11.63 0.48 8.77 0.36 11.78 | 0.48
Carbon black 0.88 0.12 3.80 0.51 6.30 0.84 3.79 0.51 6.24 0.84 3.77 0.51 6.28 0.84
Ash 0.17 0.83 1424 | 68.74 | 13.06 | 63.02 | 1425 | 68.77 | 13.09 | 63.16 | 1426 | 68.81 | 13.06 | 63.04
Total (%) 30.08 | 69.92 | 3526 | 64.74 | 30.04 | 69.96 | 35.13 | 64.87 | 30.02 | 69.98 | 3524 | 64.76
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