
 
 
Brake Dust Project 

Vehicle emissions have long been a subject of examination in pollution studies with the vast majority 

focusing on the products of hydrocarbon combustion with relatively few detailing the particulates 

emanating from the wear and tear of brake pads and tires. As a result, there is little information 

available regarding the accumulation of these fragments in the urban or rural environments.  

The purpose of this project is to conduct a survey measuring brake pad and tire debris in different 

population centers throughout the United States. The exploration will be conducted in traffic-heavy 

southern California to establish proof-of-principle before expanding to include different geographical 

regions throughout the country. This has large implications to environmental and public health as many 

of these heavy metal-containing particulates have been associated with adverse health effects, 

particularly respiratory diseases, in humans and animals. This is especially concerning considering the 

extensive use of automobiles for nearly 150 years. Furthermore, this project has significant educational 

merit by allowing student-researchers the opportunity to gain experience with a wide variety of 

chemical and physical analysis techniques. 

Aim 1: Samples collected from used car filters will be examined using a variety of techniques to 

determine the most expedient and reliable method for conducting the survey. The first technique to be 

evaluated will be Neutron Activation Analysis, a process requiring the use of the nuclear reactor made 

available by collaboration with Dr. Shaka at the University of California, Irvine. This system is useful for 

interrogating the elemental composition of collected samples but is unable to reveal molecular species 

thus requiring complementary analyses to make a definitive conclusion. To this end, Spectrographic 

Analysis will be used, via collaboration with Dr. Kenney at Concordia University, Irvine, to supplement 

the collected data. High-Performance Liquid Chromatography, Ion Chromatography, and Inductively-

Coupled Plasma Mass Spectroscopy techniques will also be evaluated for use in the project. 

Aim 2: The study will be expanded to include soil and water samples in addition to the air filters 

previously collected. The operational area will remain confined to Orange County where proof-positive 

results are likely to be found. 

Aim 3: Upon the successful completion of the previous two aims, samples will be collected from high-

population density regions throughout the United States to generate a comprehensive distribution for 

brake and tire pollution in the U.S. If a sufficiently sensitive method is developed, rural communities will 

be surveyed and included in the distribution as well. 

 


