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Project Hypotheses

*PTRLIT can be used to vastly improve our ability to identify and quantify
the photooxidation products of BVOCs that are important aerosol precursors.

*DESI can be used in conjunction with smog chamber-based studies
of BVOC/NOXx irradiations to investigate the nature of oxidation products
that are important SOA precursors.

*Aerosol can age both as aresult of polymerization chemistry, but also
because of aerosol-phase photochemistry, and this processing influences
the distribution of species between the gas and aerosol phase.

*We can quantitatively assess the contribution of a-and B-pinene to

ambient SOA production in forest environments through simultaneous
measurement of their oxidation products and aerosol growth.
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Presenter
Presentation Notes
One of my groups activities that I am very excited about is development of state of the art instrumentation.  Here is an example, called a PTRLIT…. Here’s how it works!
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But, does it work in the real world?
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Mielke et al., Anal. Chem., 2010
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HYSPLIT Back Trajectories
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Hypothesis:

New particles are formed from evaporation of droplets
from bubble bursting from breaking waves, leaving the
non-volatile matter as a particle

K177

Bubble Film drops Jet drops

If so, the aerosol concentration above the lake should
Increase exponentially with wind speed (wave height).
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Calculated aerosol size distribution from lake water analysis

Slade et al., GRL, 2010.
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Hypothesis
Organic nitrate production from OH, O; and NO,
oxidation of BVOCs can contribute significantly to SOA.







Schematic of the OH-initiated oxidation of a-pinene in the presence of NO,.
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Synthesis procedure:
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Next step

4+ Chamber experiment with seed, measure the uptake coefficient into the
aerosol

<~ Isopropvl nitrite(IPN), 4ppm

1.Sonicated three times for 10 min
<4 a-pinene, 200ppb-2ppm each with acetonitrile.

v 2.Filtered the solvent extracts.

3.Concentrated with dry nitrogen gas
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Examination of successional change of
a midwest forest, from predominately deciduous
to predominately coniferous.

¥
s

» Across the upper Midwest, aspen and
birch in the canopy are dying and being
replaced by pine, oak, and maple.

» This is prompting a major successional
transition, altering microclimate and
Increasing species and structural A0 SR
complexity of the forest canopy. e i T

» These changes will have a profound
effect on the region’s carbon cycle.



Accelerated succession
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B2

1st task is understanding the state of the forest in terms
of BVOC contributions to various important processes

We are doing this using measured individual fluxes
(Helmig group) and a simple 1D model that uses
constant OH and O3 (from measurements), calculated

NO,, and measured or estimated aerosol and
RONO, yields.
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One of my groups activities that I am very excited about is development of state of the art instrumentation.  Here is an example, called a PTRLIT…. Here’s how it works!
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Height above canopy (m)

So, what species contribute to that SOA? RONO,?
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Model Integrated RONO2
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Conclusions

The PTRLIT works great for isobaric species, but not so

well for terpenes/sesquiterpenes and their isomeric
oxidation products

*Aerosols from breaking waves can influence local

climate (e.g. cloud cover) in the vicinity of freshwater
lakes

*Work from many groups indicates that RONO, species
likely contribute significantly to ambient SOA

*RONO, are likely highly reactive in the aerosol phase,
and thus their fate needs to be studied



Thank you, EPA, for your support!
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