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Part I: Thermodenuder-AMS

• Idea: measure change in aerosol 
composition as a function of volatilization 
temperature
• Focus on organics, “polymers”?



Themodenuder

Design after Wehner et al. J. Aerosol Sci. 33: 1087-1093.(2002)



Thermodenuder Temperature Profile

The section in between the heating 
stage and activated charcoal is the 
physical separation between the 
units.  This is where the fitting joins 
the two tubes, and this is the major 
issue with the design at this point –
the temp. drops too quickly.  We 
have some ideas to make this better 
(the copper tube insert that isolates 
the tube in the heating stage from the 
end cap of the heating section, which 
currently serves as a large heat sink).
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TD-AMS Time Series
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• Appears consistent with VTDMA and TAG/Org fraction



Part II: Organic Component 
Analysis

• Some chemical resolution on the whole 
organic aerosol
•Apply method developed for urban areas
• “Custom” Principal Component Analysis
• Qi Zhang applying this to 25+ worldwide 
datasets
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HOA and OOA Time Series in Pittsburgh

Indications of other  
(small) components.

Hydrocarbon-type OA
Oxygenated OA



Chebogue: Results of First Pass 



SO4/Org vs Org Components
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Part III: Aerosol-CCN Closure

• Apply method developed for urban areas
• “Custom” Principal Component Analysis
• Qi Zhang applying this to 25+ worldwide 
datasets
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Closure Strategy
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Period 2

Lots of organics.
mode 2  
Number = 1374.1  
Diameter = 70  
Sigma = 1.64  
MF Solubles: 0.13413   MF Slightly Soluble: 0.82963  
-------------------------------------------
mode 3  
Number = 237.17  
Diameter = 297.97  
Sigma = 1.5342  
MF Solubles: 0.10462   MF Slightly Soluble: 0.85877  
-------------------------------------------



High 
Organics
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Chemical Extremes
 All Ammonium Sulfate
 All Insoluble

Water Acc. Coeff = 0.04

Residence Time = 10 s

(based on parabolic flow 
and 15% dead time to 
reach SS)

Van Hoft Fac. = 2 (for Org)



Period 5
Lots of Sulfate

-------------------------------------------
mode 2  
Number = 2715.1  /cm3
Diameter = 105.34  nm
Sigma = 1.4174  
MF Solubles: 0.58821   MF Slightly Soluble: 0.40131  
-------------------------------------------
mode 3  
Number = 1132.6  /cm3
Diameter = 207.13  nm
Sigma = 1.5033  
MF Solubles: 0.65966   MF Slightly Soluble: 0.33014  
-------------------------------------------
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Calculated CCN spectrum is 
independent of Organic Solubility

CCN Spectra is sensitive to Acc. 
Coeff.  Is this reasonable?  
Organic Film?
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M
ode 1

M
ode 2

Number
(cm-3)

2715 1132

Diameter
(nm)

105 207

Sigma 1.42 1.50

MF Soluble 0.59 0.66
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Conclusions + Future Work
• TD-AMS

– So far appears consistent with trends of study
– Next: full analysis of magnitude & chemistry of volatiliz. 
– Compare to VTDMA and TAG/Org fraction

• Organic component analysis
– Mostly OOA, two types, correlated with other obs.
– Developing procedures to separate 3rd component

• CCN closure
– Reasonable results, but lots of “knobs”
– Next: Mike Cubison, OPC size dist

• Light scattering closure
• Hygroscopicity closure
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