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Abstract: In this study, different types and shapes of various particles produced on the asphalt pavement road were ana-
lyzed. Road dust at a bus stop was collected and was separated as per their sizes by using a sieve shaker. Tire-road wear
particles (TRWPs), asphalt pavement wear particles (APWPs), mineral particles, plant-related particles, glass beads, glass
particles, road paint wear particles, plastic particles, and fibers were observed herein. The types and shapes of the particles
varied depending on their sizes. TRWPs larger than 500 pm were not observed. TRWPs with a size of 212-500 pm were
rarely present, but many TRWPs with a size smaller than 212 pm were observed. APWPs were observed for whole-particle
sizes of below 1,000 pm. A variety of particles on the road would lead to lower friction between the tires and the road,
thereby increasing the braking distance of vehicles. Most of the particles include mineral particles, glass particles, and
APWPs with rough surfaces. Therefore, the abrasion of the tire tread would accelerate owing to friction with the tough par-

ticles.
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Figure 1. Map of the sampling site.
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Figure 3. Magnified photos of the particles of 500-1,000 um. (A) Mineral particles, (B) glass beads, (C) plant-related particles, and (D)
asphalt pavement wear particles.
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Figure 4. Magnified photos of the particles of 212-500 pm. (A) Mineral particles, (B) glass beads, (C) glass particles, (D) road paint
wear particles, (E) asphalt pavement wear particles, (F) plastic particles, and (G) fibers.
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Figure 6. Magnified photos of the particles of 106-212 um. (A) Mineral particles, (B) glass particles, (C) road paint wear particles, (D)

asphalt wear particles, (E) plastic particles, and (F) fibers.



A Variety of Particles Including Tire Wear Particles Produced on the Road 89

¥ 7HA1% (branched)> #EE A Yolvh. 2XF 2 W2 F
PFHE 7P dAE viE I S A FEE Aer o
At} Figure 59] 3 TRWP: APWPS} $-ASHA| WASH
ol it

Figure 62 106-212 pm 912 YA2 thfst A7 &
=it 212-500 pm®] Ypefl A TEE QAR 2 gt
500 pm o)) YA A TEE YR 272 ASEA F%
o =2 A =M ARgSte RO A mRol B &
2 oAt BT AZE AT 106-212 um 9] Yzt
A AEE 7718 QA fE22 83 APWPsE BE g

() (D)

=g BFolojx] Holo] nhE g F1&AITlE 4TS T A
© 2 GArETE 106-212 pm BH 9] AA} o A= TRWPs7} Tt
2= A&= Q). Figure 70| TRWPsTE H & At A3
TRWPs7} =500 7HX 31} 2 X3 = FEEH A

Figure 82 63-106 pm H$] 2] AR} A= 212-500 ume]
Ao o7 1A 2 AAALE fEl2T U 27k AEE
orsreh =2 AbM wAjo) ALgSHe B mReb W =2 o
B} RE AU, e Y] BepaE xzt
AEHNeH Af= SAZ Aol it & ige s AE
F 3t} 63-106 pm Y] YAt A = TRWPs7} o= HE
| Ach(Figure 9). Y=} 27|17} Zold4E TRWPs2] & 1l
£ FolAlt 4%E nar

TRWPs®] A4S 7|24 0 2 4§ (linear), 7}A] 3 (branched),

(B)

Figure 8. Magnified photos of the particles of 63-106 pm. (A) Mineral particles, (B) asphalt wear particles, (C) road paint wear particles,

(D) plastic particles, (E) glass particles, and (F) fibers.
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Figure 9. Magnified photos of TRWPs of 63-106 um.

Table 1. Shapes of TRWPs According to the Size
Sample size (um)

Sample No.

212-500 106-212 63-106
1 Linear Linear Linear
2 Linear Linear Linear
3 Others Linear Linear
4 Curved Curved Branched
5 Curved Branched Curved
6 Linear Branched Others

239 (curved) 18] e7]of) 4314 2L 7|EHothers) 5 4
X2 E55ho] 47 7] B TRWPS] F4HS Table 19] %
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106-500 pm F7] | A] LAY RI=7} o9 Eopth =2 A4 =
Ao AHgsHE =RoA WA vt YT FE 2747
ARt 2712 HEEY oY {8 24EogE 3 BT @
2 222 et Aot SetAg 2782 500 um ©]3t9]
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Table 2. Relative Occurrence Rates of the Particles According to the Size

Size range Mineral Glass Road paint Glass Asphalt Tire-road . Plant-related  Plastic
(pm) articles articles wear beads pavement wear wear Fibers articles articles
K P P particles particles particles P P
> 1,000 ° @) o
500-1,000 ° ° © ©
212-500 ° ° @ @ @ o fe) o
106-212 ° ° @ © ) o] o
63-106 ) © © © ° o} o

® : Many, © : Moderate, O : Few



A Variety of Particles Including Tire Wear Particles Produced on the Road 91

Table 3. Possible Sources of the Particles

Particle type Source of particles

Mineral particles Wear of road and external inflow
Road paint wear particles
Glass beads

Glass particles

Wear of road paint
Wear of road paint
Wear of glass beads and external inflow

Asphalt p av.ement wear Wear of asphalt pavement
particles

Tire-road wear particles Wear of tire tread
Fibers External inflow
Plant-related particles External inflow

Plastic particles External inflow

20} gfojo] 7k9] mhake] o8] WAYE Aot Aok Al
TRlE QA 193 Behae 27ke BE ojolA $9¥
AL Ao At

Conclusions
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