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Presenter
Presentation Notes
Group picture. Many people working on different parts of the project: Cameron: took / analyzed CIMS measurements in the field. Jeff was also in the field an helped with everything there. Surya and Simon are working on the chamber experiments. Lea PI. Puneet: postdoc. Tell them a bit about yourself (if you would like), e.g. that you did your PhD at Caltech, a postdoc at Aerodyne... .



Atmospheric Particles (“Aerosols”) 
Small Suspended Particles 
• 104-105 particles cm-3 

• 1000s compounds 

• few nm to 10s µm 

• complex shapes 
• multiphase 
• many sources 

Diesel Soot  Coal Combustion  
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Adverse Health Effects of Particles 

Fog 
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Source: NASA 
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Climate Effect I:  
Particles Scatter Sunlight 

Presenter
Presentation Notes
These particles are important for many reasons, one of them is that they effect climate. In fact, the effect of particles on the climate is currently the largest uncertainty in understanding past and predicting future climate change. One way they effect climate is by scattering sunlight.



Source: Office of Naval Research 

Climate Effect II:  
Particles and Clouds 



Intergovernmental Panel on Climate Change (IPCC) 2014 Report 
Climate Effects Highly Uncertain 
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Research methods 

Ambient 
measurements 

Laboratory chamber 
experiments 

Computer modeling 
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Environmental Chamber Experiments 

Temperature control 

10 m3 Teflon Reactor 

Compressed air Clean air 

Clean air  
generator 

NO2, NOx. O3  
monitors 

Scanning Electrical Mobility System 

Aerosol Chemical  
Speciation Monitor 

oxidant 
precursor 

Cl2, NO 
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HR-ToF-CIMS 

Aerosol generator 



High Resolution Time-of-Flight (HRToF)  
Mass Spectrometer 

Generation   

MCP 

Signal to ADC 

V mode W mode 

ToF Mass Spectrometer 

Pulsed 
Orthogonal 
Extraction  

Optional 
Hard Mirror 
(W mode) 

  

Reflectron 
Grid  

Ions 

DeCarlo et al. Anal. Chem., 2006. 
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amu 

Mass Spectra  
Comparison  

DeCarlo et al. Anal. Chem., 2006. 

Presenter
Presentation Notes
We can clearly distinguish between different species a the same m/z ratio.



Isoprene + Cl = Organic Aerosol  



Ambient Measurements 
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• DISCOVER-AQ: a four-year campaign to improve the 
use of satellites to monitor ground-level air quality. 

• September 2013: deployment in Houston, TX region. 

Presenter
Presentation Notes
Figure shows the flight path (red) of two NASA aircraft deployed during the campaign. In addition to NASA’s aircraft and satellite data, the campaign also involved mobile measurements (vans) and several ground sites. We were located at the ground site in Conroe, TX. Point out location of Conroe measurement site.



1 month of Particle Composition Data 

• Also mention PMF analysis 



Computer Modeling 
Chemical transport modeling 
e.g. Houston, Texas, “Eastern US” 

Split up domain into boxes 

Box modeling: 
Mass balance on a CSTR 

A + B  C 

Box could be:  
- environmental chamber 
- a city / region 
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Opportunities for new Ph.D. Students 

• Air quality near major roadways 

• Air quality impacts of hydraulic fracturing activity 

• Indoor air quality in UT Austin buildings 

• Energy, air quality and climate 

• Biomass combustion and effects on air quality 

• Vapor pressure and molecular identity of organic 
aerosol components 

All using new, state-of the art equipment in laboratory 
experiments and ambient measurements. 
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Atmospheric  Physicochemical Processes 
The Course 

ChE 384   Fall 2015    
Topics: 
• Formation of tropospheric ozone 
• Motion of single particles 
• Condensational growth and coagulation rates 
• Classical nucleation rates 
• Gas-particle partitioning of (in)organic species 
• Water uptake by non-ideal solutions 
• Activation of aerosols into cloud droplets 
• Light scattering by aerosol and cloud particles 
• Measurement and modeling techniques 
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