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Pulling Molecules Out of Thick Air
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Atmospheric Aerosol

• Fine particulate matter (PM2.5): Dp < 2.5 µm. 

US EPA

West Africa

Beijing, China

Madhya, India

Great Smoky Mountains, NC
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Beijing, China

PM2.5 ~ 300 µg m−3

PM2.5 ~ 5 µg m−3 PM2.5 ~ 25 µg m−3

Pasadena, CA

Mortality from PM2.5

IPCC (2013) Climate Change 2013: The Physical Science BasisCohen, A.J. et al. Lancet 2017, 389, 1907.

• Climate

• Air Quality

• Human Health

Impacts of Atmospheric Aerosol
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Direct Effect Indirect Effect



Hallquist, M. et al. Atmos. Chem. Phys. 2009, 9, 5155.

Great Smoky Mountains, NC

Formation of Atmospheric Aerosol

• Majority of organic aerosol (OA) is secondary organic aerosol (SOA).

Secondary Formation

Shanghai, China

Primary Particulate

BIOGENICANTHROPOGENIC

70–90% (by mass)  of OA is
Secondary (SOA)

• Global nonmethane hydrocarbon emissions are ~90% biogenic.

Los Angeles, CA

“80 percent of air pollution comes not from chimneys and
auto exhaust pipes, but from plants and trees.”

- Ronald Reagan, 1979

“Trees cause more pollution than automobiles do.”
- Ronald Reagan, 1981
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Teflon Environmental Chambers
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Atmospheric Aerosol Experiments

SOA



𝐈− ∙ 𝐇𝟐𝐎 + 𝐗 𝐈− ∙ 𝐗 + 𝐇𝟐𝐎
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Atmospheric Field Campaigns

• UW HR-ToF-CIMS on C-130 aircraft for NSF GOTHAAM.
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