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Exposure Assessment of Vehicular Emitted Ultrafine Particles
- Towards a Mechanistic Understanding

Abstract: Although increasing evidence has demonstrated toxic effects of vehicular
emitted ultrafine particles (UFP, diameter < 0.1 mm), related epidemiological studies
are limited mainly due to the complexity of UFP exposure assessment. Unlike fine
particulate matter of diameter 2.5 mm and smaller (PM2.5) which has a relatively
homogeneous distribution within an urban air shed, UFP concentration changes rapidly
as the distance from the emission source increases. The highest human exposure to
UFPs occurs on and near roadways. Their unique semi-volatile properties and
fractal-like morphology make existing aerosol dynamic models derived from non
volatile spherical particles of limited use in assessing UFP’s environmental and public
health impacts. It is very important and necessary to fill the knowledge gap in UFP
quantitative exposure assessments by systematically study their transport and
transform from emission sources, vehicle tailpipes, into microenvironments where high
levels of human exposure occurs.
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