

















Ultrafine Particles on Freeways

only slightly [32]. This suggests besides atmospheric dispersion,
particle dynamics such as coagulation, deposition, evaporation,
and condensation are also important for UFP transformation near
roadways.

[t should be noted, nighttime traffic volume was 25% of
daytime volume but generated about 80% of the daytime particle
number concentration (Fig. 18.2). Lower wind speed and weaker
atmospheric dilution alone could not explain this observed
discrepancy because carbon monoxide (CO) concentrations at 30
m downwind of the freeway at night (0.5 ppm) were about 25%
of what observed during the daytime (2.0 ppm) [48]. Besides the
dilution effect, the lower temperature at night may also contribute to
this observed discrepancy. Colder ambient temperatures contribute
to significantly increased nuclei mode particle formation in vehicle
exhaust sampled on the freeway and in dilution tunnel experiments
[50]. This observation suggests that there could be significant
differences in the formation of UFPs between day and night. Higher
particle number concentrations were also observed in winter than
in summer near the [-405 freeway [49].

UFP morphologies also change downwind from roadways.
The fraction of aggregates was found to be significantly greater
on-freeway than 90 m downwind [33]. Since aggregates are a
primary aerosol (directly emitted), this may indicate that secondary
aerosol (formed in the atmosphere) becomes more prominent
with increasing distance from the freeway. The result is consistent
with a previous study in Plymouth, UK, showing larger fractions of
aggregates near the roadway than in urban background [51]. The
fraction of total aerosol present as particles with multiple inclusions
was significantly less on-freeway than 90 m downwind [33]. The
increase in particles with multiple inclusions with increasing
distance from the freeway suggests that dilution does not prevent
particles from colliding and merging. Thus, coagulation may play
a role in altering the number size distribution and deserve further
investigation near roadways.

18.5 Ultrafine Particles on Freeways

Typical time-resolved UFP size distributions measured on two
freeways are shown as contour plots in Fig. 18.3, where x-axis
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"At a time when we are concerned about the potential hazards of engineered
nanomaterials, this book gives a timely and delightful overview of the variety of
nanoparticles that exist in our environment — from noble metal nanoparticles in ore
systems and nanodust in the solar system to magnetic nanoparticles in homing pigeons and
photonic crystals in beetles. It is an enjoyable and a useful companion for anyone interested
in knowing about the potential hazards of nanomaterials and those seeking inspiration from
nature to create functional materials."

Dr Ai Lin Chu - Senior Editor, Nature Nanotechnology

Description

While man strives to synthesize and utilize functional nanomaterials, Nature’s own
laboratory has perfected the production of a range of highly selective nanomaterials.
Natural nanomaterials (and even natural nanotechnologies) are all around us, which
inevitably leads to these questions: What are these natural nanomaterials made of? Where
can we find them? What can they do? Answering these questions will lead to a better
understanding of the world around us and facilitate new and environmentally friendly ways
of creating and manipulating nanoscale materials for the next generation of new
technologies.

This book contains details and descriptions of wide variety of naturally occurring
nanomaterials, forming within the Earth, within living organisms, or in the far reaches of
space. The collection is the first to bring together studies from astronomy, physics,
chemistry, materials science, engineering, geology and geophysics, environmental science,
agricultural science, entomology, molecular biology, and health; and provides an invaluable
resource for learning how the world’s leading scientists in these different fields approach
this dynamic, multi-disciplinary area of nanoscience and nanotechnology.
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