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Importance of Secondary Organic Aerosol
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In the SoCAB, SOA generally contributes 20-80% of the 
observed total organic aerosol



Major Questions of SOA Formation

• What are the gas-phase mechanisms leading to semi-
volatile species?  What are the molecular identities of these
species?  Are these first- or higher-generation products of
the oxidation of the parent molecule?

• Can we predict from first principles the gas-particle
partitioning of semi-volatile organic products to particles
that consist of organics, water, and dissolved electrolytes?
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adipic acid, etc.

                                       particle phase

gas phase

adipic acid, etc.

e.g., adipic acid… just one
oxidation product of

cyclohexene



SOA liquid mixture

coupled
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The Skittles Model of
Gas/Particle Partitioning†
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…predicting activity coefficients…

organic/water
liquid mixtures

can use UNIFAC

 organic/water/
salt

liquid mixtures

will use
ionic-UNIFAC

+

+
+

++

+

--

-
-

-

-







Samples from two 28-m3 indoor Teflon chambers are drawn to be analyzed by:

Analytical Instruments Used

High-conc. run onlyOff-line
- Aerosol phase composition
- OM/OC ratio for organics

Filter Samples
       - GC/MS and LC/MS
       - OC analysis

Both (dedicated)On-lineOzone, NOx concentrationsOzone/NOx analyzers

High-conc. run onlyOn-lineGas phase compositionCIMS
(Chemical Ionization Mass Spec.)

High-conc. run onlyOn-lineAerosol phase composition
and mass distribution

AMS
(Aerosol Mass Spectrometer)

Both (switching)On-lineReactant hydrocarbon
concentration

GC-FID
(Gas Chromatograph)

Both (dedicated)On-lineNumber concentration (>3 nm
and >10 nm)

CNC
(Condensation Nucleus Counter)

Both (switching)On-lineHygroscopicity of the aerosolH-TDMA
(Humidity Tandem DMA)

Both (dedicated)On-line- Size distribution
- Number, mass, and volume
concentrations

DMA
(Differential Mobility Analyzer)

Sampled ChamberOn/off-lineAnalytical InformationInstrument

























Formation of Secondary Organic Aerosol:
The Combined Module
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Hydrophilic Module Evaluation

Units: ng m-3 LWC = 1 µg m-3, pH = 5, solute 1 ng m-3
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Hydrophobic Module Evaluation
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Inorganic Aerosol Predictions, Azusa, September 8, 1993



Nitrate PM10: September 8, 1993
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Organic Aerosol PM10: September 8-9, 1993

Central Los Angeles
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Organic Aerosol PM10: September 8-9, 1993

Long Beach
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Organic Aerosol PM10: September 8-9, 1993

Claremont
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Anthropogenic versus Biogenic: 2PM September 8
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Hydrophobic versus Hydrophilic: 2PM September 8
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SOA in the SOCAB: Decoupled Module, 2PM




