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Observed SOA Mass ~ 10 x (Predicted SOA Mass)

de Gouw et al., JGR 2005: NYC/Boston
Johnson et al., ACP 2006: U.K. PBL
Volkamer et al., GRL 2006: Mexico City
Hodzic et al., ACPD 2009: Mexico City
Etc....
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SvocC Organic Aerosol

¥ Fraction
Why? OH O ﬂ » “.

missing precursors (e.g., SVOCs)?

2. Other more iImportant mechanism not considerec



To Study SOA: Measure Gas and Particle Water-Selubl
Organic Carbon

voc o Partitioning SOA is oxygenated
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Measure WSOC gas and patrticle:
Lose chemical specificity but gain comprehensivenes

Wish to know: what oxidants, VOCs and SVOCs invdlesad
what does partitioning depend on?



Concentration (ug C m'3)

WSOC, mainly formed during day and
represents most of the Atlanta SOA
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- 1hr data from March to Sept 2007; N=14,782

) WSOGC generally higher

- during day

= WIOG, has strong
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~ Atlanta summer

(Hennigan et al, ACP 2009)



Diurnal WSOG Trend: Day and Nite Peak
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WSOG, Chemistry

(Calibration based on 36 "standards")

WSOC Sample from PILIS

More Hydrophobic Retained More Hydrophilic

C.,acids C,-C, acids
C.,carbonyls C,-C, carbonyls
Aromatics Carbohydrates...
\4

Measured directly with TOC
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WSO, & WSO, vs.
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Both WSOG and WSO increase In similar proportions with T:

WSOC,)

1. Biogenic VOC Emissions (produce most WSQOfand

2. Photochemistry rate constants

(Hennigan et al, ACP 2009)



Radiocarbon Analysis on Atlanta SOA
14C analysis on WSOC from PM2.5 Hi Volume FilterdAitlanta

Sample Levoglucosan Biogenic Average of 21 Hi Vol Filters
Date ngC m’ Fraction from summer 2004: E81%
6/14/04 36 0.81 _
6/17/04 53 0.70 Conclusion: ~ 70 to 80% of the Carbon
6/23/04 30 0.76 In SOA is from biogenic VOC
~2hrs of aircraft sampling over Atlanta
NOAA P3

SOA correlated with anthrop. CO
SOA linked to Anthropogenic emissions Weber et al JGR 2007




JST - YRK WSOC, ug/m3

WSOC, ug/m3
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Jst and Yrk generally track on a low frequencyescal
 More aged, concentrations mainly due to synopgtemrological processes?

Jst consistently higher on a higher frequency seaitarop.
Influence?




Traditional View: Partitioning to Organic Aerosol
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(Hennigan et al, ACP 2009)



Partitioning and Aerosol Water

Evidence for Role of Liquid Water Based on Largd¢dXaet
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Partitioning proportional to liquid water contenit just one factor)
e Henry’s Law constant ~ 20/atm (implies reactive uptake)
(Hennigan et al, GRL 2008)



Summary

Traditional (minor role) New and maylp@ostimportant

BVOC & Pankow formulation
AVOC  svoc Organic ng? C

.,‘ . Fraction
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. ‘ ------- <

Explains: OH B s

1.Radiocarbon and positive relation toMainly BVOCs
2.WSOG- daytime:OH main oxidant

3.F, a liquid H,O, not OA:partitioning to lig. water

4.XAD-8 data — fresh SOA low MWSVOC highly water-soluble
low MW compounds from BVOC or AVOC (e.q., di-carlyts..

reactive uptake)
5.WSCQ a anthro. CO; JST > YRKRate limited by anthrop compound (e.g.,
OH) that stabilizes dissolved SVOC - ie, involvedeactive uptake, or ....



