
 

New class of airborne particles unaccounted
for in climate models
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Dry dust reacts with air pollutants to form dewy particles whose sunlight-
reflecting and cloud-altering properties are unaccounted for in
atmospheric models. "Calcite-containing dust particles blow into the air
and encounter gaseous nitric acid in polluted air from factories to form
an entirely new particle of calcium nitrate," said Alexander Laskin, a
senior research scientist at the Department of Energy's Pacific
Northwest National Laboratory in Richland, Washington.

"These nitrates have optical and chemical properties that are absolutely
different from those of originally dry dust particles, and climate models
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need to be updated to reflect this chemistry." Calcite dust is ubiquitous
in arid areas such as Israel, where this past winter Laskin and colleagues
Vicki Grassian, chemistry professor at the University of Iowa, and
Yinon Rudich, professor of environmental sciences and energy research
at the Weizmann Institute of Science, collected particles for analysis.
Laskin presented their findings Tuesday at the American Geophysical
Union fall meeting.

Working from a mountaintop, the team collected dust that had blown in
from the northern shores of Egypt, Sinai and southern Israel. The
particles had mingled with air containing pollutants that originated from
Cairo. They analyzed nearly 2,000 individual micron-sized particles and
observed the physical and chemical changes with an array of techniques
at the W.R. Wiley Environmental Molecular Sciences Laboratory at
PNNL.

A key change in the properties of the newly formed nitrate particles is
that they begin to absorb water and retain the moisture. These wet
particles can scatter and absorb sunlight -- presenting climate modelers,
who need to know where the energy is going, a new wild card to deal
with. Companion studies of dust samples from the Sahara and the Saudi
coast and loess from China show that the higher the calcium in the
mineral, the more reactive they are in with nitric acid. And once the
particle is changed, it stays that way.

"When dust storms kick up these particles and they enter polluted areas,
the particles change," Laskin said. "To what extent this is happening
globally, as more of the world becomes industrialized, we don't know.
But now we have the laboratory and field evidence that shows it is
definitely happening. The story is much more complicated than anybody
thought."
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