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What am I talking about?
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Weather Station Weatherproof	

Camera

Aethalometer (AE-33)

Wolfgang Nadler



Sources…



Chemistry in the Atmosphere…
Radical Species (OH, HO2, etc.)

Parrish, D. D., et. al. (2007). JGR Atkinson, R., & Arey, J. (2003). Chemical Reviews.



Sources + Chemistry = Products

Soup of chemical	

components

Oxidation States

Molecular Markers
Light Absorption

H/C and O/C ratios

Molecular Weight Range

Polar vs non-Polar
Functional Groups



Collect - Extract - Analyze

Filter

ExtractCollect Analyze

Mass Spec

	 GC-MS

	 FTICR

	 LC-MS

HNMR

FTIR

UV-Vis Abs

…



Variables - Meteorology - Time of Day



Logistics - Fall - Winter - Spring

1- Fall Term 
Lit Review, Choice of Analytical Method, Hypothesis Development 

Due: Presentation, Written Research Plan

2 - Winter Term 
Start Research Project, Begin data collection and analysis 

Due: Presentation to group on preliminary data, written report

3 - Spring Term 
Continue data collection and analysis, archive data with 

documentation 
Due: Final Presentation, Final Paper



Questions?



Human Health
• “Six City” study 

• Relationship between 
aerosol mass loading 
and increased death rate 
established  

• No “safe” threshold 
concentration 

• Developing world Issues: 
Cooking over open fire 
kills 1.9 M people / year

Pope and Dockery JAWMA (2006)
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Data for Philadelphia



Climate - Radiative impacts

IPCC 2013 ���12



Particle Growth vs RH or SS
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Dry RH<30% Dry RH ~90%

Haze

RH > 100%

Fog or Cloud

Aerosol growth with RH change depends on: 

Concentration, SIZE, Composition, Shape 


