
Thesis project possibilities in the Fry lab, 2013-2014 

Our lab is focused on the study of atmospheric chemistry, through laboratory studies, field 
measurements, modeling, and satellite data analysis.  We are particularly interested in understanding 
the interaction between human-produced air pollution (e.g. NOx, O3) and natural tree emissions, 
interactions which often produce atmospheric aerosols (particulate matter).  Some project 
possibilities this year are: 

Lab studies of aerosol growth:  Environmental chamber studies (many instruments!) on seeded 
secondary organic aerosol growth from O3 vs. NO 3 + biogenic hydrocarbons, investigating acidity 
the effects of seed particle acidity and humidity on growth rates.  

Ambient inorganic composition analysis: Ambient atmospheric gas and aerosol inorganic 
composition characterization using the MARGA (ion chromatography) instrument, analysis using e-
AIM inorganic aerosol thermodynamic model, standardization and characterization using test 
compounds, comparison of Portland ambient data to Centreville, AL field data from summer 2013 
field study. 

Railyard emissions: Measure & analyze black carbon (soot) and particulate matter, meteorological 
factors to assess emissions from Brooklyn railyard. 

Eye in the sky: Use satellite data of NOx and aerosol to seek correlations downwind of urban areas 
with various land covers, and power plants, to assess NOx impact on aerosol over the continental 
U.S.   

Method development for organic aerosol composition analysis: Develop transmission or ATR 
“smoosh” IR spectroscopy methodology for characterization of ambient aerosol organic 
composition from size-resolved filter sampling of aerosol.  Assess composition of aerosol near 
urban sources or in Columbia River Gorge.  Quantify to seek mass balance of aerosol composition. 

Mapping VOCs: GC-MS based field study of ambient volatile organic compounds using SnifProbe 
and/or absorbent cartridge samplers.  Possible targets: Columbia River Gorge (if method is 
sufficiently sensitive), urban mapping.  Use GIS to map data.  On Reed Environmental Chamber, 
compare this methods quantitative ability to GC-FID. 

Historical trends in Columbia River Gorge haze:  Look at existing historical data on particulate 
matter and NOx concentrations in the Columbia river gorge (IMPROVE database online + satellite 
data) since 2007 to identify any long-term trend.   Run e-AIM thermodynamic model on dataset to 
assess aerosol acidity over time. 

If this research sounds of interest, make an appointment to talk 
to Julie!  (fry@reed.edu)  Some things to think/talk about: the 
joys of lab vs. field vs. computer-heavy projects, how much you 
want to learn about instrumentation, what skills you would like 
to gain, where you are headed post-Reed.  You are best suited 
for this research group if you’ve taken Environmental 
Chemistry and are not too put off by a thesis office with no 
windows (sorry, but at least we have a roof deck!)  You will 
learn to love Igor (ask anyone in the lab what that means).  Julie 
will ask you lots of questions and tell you no lies.  Exciting new 
feature in 2013!:  You will be expertly aided in your endeavors 
by Dr. Ben Ayres, who joined the group in April. 

   


