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RESEARCH OPPORTUNI TI ES FOR UNDERCGRADUATE st udent s

APPLI CATI ON DEADLI NE: April 29, 2024

PRQIECT TI TLE: Mcroplastic and nanoplastic rel ease fromautonotive tire tread

Physi cal Requirement : Need to travel to several collaborating |abs in C ncinnati,
Akron, and Chicago

Project's Technical Skills Requirement : General experinental and synthetic chemstry
techni ques, exposure to htm webpage devel oprment, interpersonal skills for multisite
col [ aborati on

Project's Available Positions : Two National Science Foundation Research Experience
for Students

G egory Beaucage

492 Rhodes Hal |

Uni versity of Cincinnati
beaucag@ic. edu

513 373 3454

Proj ect Description

In the US, autonotive tire wear generates nearly a mllion tons of tire wear
particles annually, making up 40% of microplastic pollution, predoninantly
made of 100-micron cylindrical particles. This unregul ated particul ate

em ssion fromtires exceeds the regul ated em ssion from exhaust by three
orders of magnitude. Wth electric supplanting internal-conbustion vehicl es,
tire wear particle enissions will increase due to higher torque and vehicle
wei ght. Autonptive tire tread is conposed of 25-30% nanoparticles of carbon
bl ack and/or silica by nmass. In prelimnary work, nanoscale tire wear
particles have been found adhering to the surface of in-use tires and can be
collected fromlaboratory rubber abraders as an aerosol. This project

expl ores the nmechani sns for rel ease of nanoparticles during tire wear.
Through these mechani sns, new approaches to control environnmental exposure
are being explored. The work involves a close collaboration between industry,
the National Institute of Occupational Safety and Health, and UC funded by
the National Science Foundation. The project takes advantage of Departnent of
Energy user research facilities at the Advanced Photon Source, Argonne

Nati onal Laboratory. The coll aboration has broad expertise and extensive
facilities to study the nechani smfor nanoparticulate and nmicroplastic

em ssions fromtires and to devel op and i nplenment viable solutions to the
probl em for regulatory, and commercial inplenentation, as well as for
fundanent al under standi ng. The project also involves high school students
fromSt. Xavier H gh School in the collection of tire wear particles sanples
fromdonestic cars and trucks and to devel op a webpage for subni ssion of
sanmpl es from other high schools across the US and to serve as the basis for a
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national forum of public discussion on nanoparticle and microplastic
envi ronnent al exposure.

Two undergraduates fromUC will be supported by Research Experience for
Under graduat es grand to coll aborate with a graduate student, a high school
teacher and several high school students to devel op electrostatic
precipitators for charged nano and mcro plastics produced froma | aboratory
rubber abrader and instrunments at Akron Rubber Devel opnent Laboratory,

Nl OSH HELD | ab in Norwood and Argonne National Lab in Chicago. This research
contributes to the fundanental understanding of nanoparticle rel ease from
pol yner nanoconposites driven by interfacial charge. The undergraduates will
al so help in the devel opnent and nai ntenance of a public webpage nentioned
above.

Preferred skills:

e Ceneral capabilities in experinental and chenical synthetic technigues.
 Exposure to webpage devel opnent/htm .

* Interpersonal skills for working in a group

Tr ai ni ng provi ded:

e Exposure to the scientific basis for the major source of microplastics
pollution and its abatenent.

e Cross-discipline collaboration skills. Wrk in national research
facilities.

e Coaut hor and possibly | ead author on publications, presentations, and
webpage.
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