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Southern Oxidant & Aerosol Study (SOAS)

Investigate the role of interactions among anthropogenic and
biogenic emissions on air quality (O; and SOA)

* Biogenic VOCs are the most abundant class of VOCs emitted
e |soprene and monoterpenes are ~ 70% of ~1000 Tg yr—! global emissions

e Conducted lab studies of oxidation of monoterpenes & isoprene to
determine functional group composition for SOAS-lab comparison



Ambient Organic Nitrates
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Reactions of Monoterpenes (mostly B-Pinene) + NO; Radicals
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Functional Group
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Mechanism of Reaction of B-Pinene + NO; Radicals
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Multifunctional Gas-Phase Products
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SOA Product Separation & Quantitation: HPLC-UV

1.0

Relative Absorbance at 210 nm

20 25 30 35 40 45 50
Retention Time (min)

Measure nitrate absorbance at 210 nm
Quantify using authentic standard of Peak 6 compound



SOA Product Identification: Mass Spectrometry

Relative Signal
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SOA Products & Mass Fractions
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SOA Product Molar Yields

Monomer and Oligomers

Monomer Building Blocks

Peak MW of Frl\a/lccfcli(e)n Molar | Monomer MW of Fr“z:lc?cli?)n Molar
Number Product Yield (%) ID Monomer Yield (%)
(%) (%)
1 245 6.5 2.0 HN 215 37.8 23.6
2a 460 7.3 2.2 DCN 229 4.7 2.9
2b 444 3.6 1.1 HCN 231 41.5 25.9
2c 476 5.9 1.8 TCN 245 3.2 2.0
3 444 8.4 2.6 HDCN 247 7.7 4.8
4 460 4.4 1.4 HCNA 263 5.1 3.2
5 657 9.5 2.9
6 428 54.4 16.7

Total monomer molar yield = 62.4%

Based on 10-130 min filter samples corrected for particle wall loss



Deriv-Spec Functional Group Analysis
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SOA Bulk Functional Group Analysis

Deriv-Spec
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SOA Functional Group Composition:
Bulk vs. Molecular Analysis

Bulk Molecular

Deriv-Spec HPLC-UV-MS

Fug;:(’;i:);al FG/C,o Molecule
Peroxide 0.02 0.00
Ester 0.01 0.00
Carbonyl 0.43 0.40"
Carboxyl 0.06 0.05
Hydroxyl 0.00 0.00
Nitrate 1.12 1.00
Methylene 8.37 8.55

*Estimated based on rate of sucrose hydrolysis at same pH

SOA results: Claflin & Ziemann, JPCA, 2018



Mechanism of Reaction of 3-Pinene + NO; Radicals

Molar yields
Particle phase = 62.4%
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Unobserved Potential Additional Pathways
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oo’
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Conclusions

e |dentified and quantified essentially all gas- and particle
phase products from 3-pinene + NO; radical reaction

e Developed quantitative gas- and particle-phase reaction
mechanism and model

e Demonstrates importance of particle-phase reactions in
SOA formation — needs to be in models

e May be similar chemistry for other monoterpenes
e Future work includes:

> Other monoterpenes
> High HO, and autoxidation conditions
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