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MLE Critical Research Needs
for Nanoparticles

e New particle formation and growth

e Particle composition and morphology
e Chemical and photochemical reactions
e Health effects
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Nano-Properties

Effect of particle diameter on deliquescence relative

humidity
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Figure 2. Comparison of models for
DRH(x) of NaCl.
(1) Russell and Ming'®
(2) Mirabel et al."
(3) Djikaev et al."
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Figure 1. Schematic illustration of coated'®
and uncoated'* models for nano-

deliquescence. An opposite dependence of
DRH on x is shown.
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92 < DRH,,,. <96%

DRH,,, =75.3% @298 K

...continue work onto other diameter particles
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Nano-Structures

Effect of Inclusion diameter on crystallization relative
humidity
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Africa Slowly Blows Away

Disease, nutrients ride airborne soil

A dust storm bigger than Spain raged over the Atlantic a thousand miles off West Africa last February 26. A NASA satellite captured the event (right). Since the early 1970s more and more such have recorded many of these African tempests, but the size and power of this monster left scientists agog. Riding air currents, one part of the storm blanketed the coast of Portugal and Spain; another part headed west toward the Americas.
Dust storms have long blown over the Atlantic. Aboard H.M.S. Beagle near the Cape Verde Islands in 1832, Charles Darwin recognized one storm's origin. "The dust falls in such quantities as to dirty everything on board," he wrote. "We may feel sure that it all comes from Africa:"
Today an army of researchers study the storms and their fallout. Many roll off Africa during summer, and several scientists are investigating whether they affect hurricane formation.
Much of the dust crossing the Atlantic falls in the southeast U.S., some as far west as New Mexico. A major depot is the Caribbean, where about a billion tons a year is dumped. There, some biologists believe, the dust causes stress and disease among coral reefs. Garriet Smith of the University of South Carolina has detected in the dust a fungus, Aspergillus, that kills soft corals such as sea fans. Yet when the same earthy essence of Africa drifts into South America, the phosphate it carries fertilizes the Amazon's nutrient-poor soil.

National Geographic, September 2000





Marine Aerosols from the Equatorial Pacific
1990 FeLINE-1 cruise

Posfai et al., 1994
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TEM images of Lab Test Aerosols
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Dependence of Crystallization Relative Humidity
of Aqueous (NH4)2SO4 and NH4NO3 Outer Layers
e ® asa Function of Inclusion Size
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(110) Face of Synthetic a-Fes03

imaged by contact under air before exposure to water or oxalate
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For 100 particles of 10-nm diameter, tf
maximum likelihood distribution is that
72 particles have no active sites, 23 he
one site, 4 have two sites, and 1 has tt
or more sites.



smartin
Text Box
For 100 particles of 10-nm diameter, the maximum likelihood distribution is that 72 particles have no active sites, 23 have one site, 4 have two sites, and 1 has three or more sites.
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Figure 1. Number (AN/Alog D), surface area (AS/Alog D), and
volume (AV/Alog D) distributions for a typical urban aerosol. The
solid lines are the size distributions, while the dashed lines show the
tails between intersecting modes. The total number concentration,
surface area, and volume equal the areas under the curves of each
mode. From Finlayson-Pitts and Pitts (2000). Used by permission of
Academic Press. '
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1. Number -> CCN -> clouds -> Indirect effect of global warming

2. Health effects of ultrafines?
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1.  Light scattering -> air visibility

2.  Health effects based on surface area?

3.  Direct effect of global warming
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1.  Light absorption -> air visibility

2. Health effects based on mass?
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