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Abstract: Tire and road wear particles (TRWPs) were collected from road dust and thermogravimetric analysis (TGA) was
performed to measure the content of tire wear particles (TWPs) in the TRWPs. The TGA thermograms of TRWPs showed
two weight loss steps associated with polymer decomposition including weight loss after 480°C which may be due to road
wear particles. Different samples gave different TGA thermograms because the types and contents of the road wear particles
attached to the TWPs should be different from each other, and each TWP might have different composition. The TGA
results of the model asphalt pavement wear particles, with (volatile organics + polymers + carbon black) : ash = 33.5 : 66.5,
was applied to the TRWP results, and the TWP contents of TRWPs were found to be 50-65%. The zinc oxide content in

the rubber compound was negligible.
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Results and Discussion
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Figure 1. Magnified images (x 100) of TRWPs of Sample 1.
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Figure 2. TGA thermogram of Sample 1.
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Table 1. TGA Analysis Results of the TRWPs

Component ratio (%)

Sample -
No. Volatile Polymer  Carbon black Ash
component
1 153 42.7 11.1 309
2 18.2 41.4 18.3 23.1
3 11.7 40.0 14.8 335
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Figure 4. TGA thermogram of Sample 2.
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Figure 3. Magnified images (x 100) of TRWPs of Sample 2.
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Figure 5. Magnified images (x 100) of TRWPs of Sample 3.
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Figure 6. TGA thermogram of Sample 3.
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Figure 7. TGA thermogram of the asphalt pavement wear
particles.
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Table 2. Estimated TWP Contents of the TRWPs

Sample No. TWP content of TRWP (%)
1 53.7
2 65.4
3 49.8
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Conclusions
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