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Microplastics

*lum-5mm

* Primary studies: marine &
freshwater.

* Fragmentation _:C:i_x

* Contaminant transport
pathways vs sources

e Stormwater

* Both pathway and
diffuse source




Tire and Road Wear (TWRP) &

* Largest source of microplastic pollution??!

* Mechanical abrasion of tires with
pavement

* Pavement wear over time
Avg. life span?: Asphalt | Concrete
15.5yrs | 27.5yrs

* Many tire wear studies.

e Unknown: Relative contribution of road
wear?

Radland et al. (2022). Sci. Total Envi. 824.* Michigan Concrete Association. (2020).2 3



Microplastics in Pavement

* Asphalt & concrete additives since ~1930’s
* Improves physical characteristics

e Common additives:
* Elastomers and thermoplastics

*Sustainability practice: Crumb rubber & syn.
fibers

Pavement degradation research important to:
* Inform sustainability practices
* Ecotoxicology relevance
* Possible point-source



Objectives

1. Determine impacts of pavement degradation on
microplastic generation in stormwater between
different pavement types
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m Pavement Degradation Testing

A. Partlculate sample

Asphalt Ru»bber Concrete
e D2 ST B. POCIS (Chemlcalsampler)
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Methods: Sample Processin
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Preliminary Results
Part 1: Grab Samples @
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Grab Sample Morphologies
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Grab Sample Counts
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Polymer ID Results

MFTIR Analysis Raman Analysis
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Main plastics and suspected sources

Plastic Types: Varied by Lot
 Polyester, Rayon, Paint, ...

Sources?

* Abraded tire rubber

* Abraded pavement (rubber)
* Atmospheric deposition

* Plastic litter

* Synthetic textile fibers

* Paint (road markings)



I Il Preliminary Results

Specimens

Part 2: Pavement aa
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Pavement Specimen Morphologies
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Pavement Microparticle Counts
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Pavement Polymer |ID Results
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Implications

* Road wear is a source of microplastics separate from tire wear
* Microparticle concentration highly related to traffic/pedestrians
* Abrasion may vary with pavement type and lot vs road

* Sampling method matters
* Autosamplers vs grab sampling — different morphologies & counts

* Source control needed for road wear & tire wear particles
* E.g. Bioretention
* Many solutions needed!



| Future Work

Chemical analysis

e Chemicals associated with
tire & road wear

Rubber analysis

e Spectroscopy method
limitations
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