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Size-exclusion chromatography (SEC)

Aqueous SEC: Water-soluble
organic carbon (WSOC)
separated by hydrodynamic
diameter

time
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fraction is analyzed molecule _molecule

— Vary pH of mobile phase http://elchem.kaist.ac.kr/
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Examples of previous SEC analysis of
aerosol samples

Samburova et al. (Atm.
Chem. Phys. 2005)
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One more example of a previous SEC

analysis of aerosol samples
Sullivan & Weber (J. Geophys. Res. 2006)
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Stable isotopes of carbon (63C)
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Some previous measurements of aerosol 013C
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African dry dep. ! ' ' ' Ellington G2 2002
Barrow, AK [ Gaffney STE 1984
remote marine - Chesselet GRL 1981
Arctic spring | Narukawa JGR 2008
Arctic winter B Narukawa JGR 2008
onset of Indonesian fire == Narukawa GRL 1999
savanna dry (E—— Cachier JAC 1985
savanna transition o Cachier JAC 1985
savanna wet =] Cachier JAC 1985
Vancouver forest = Huang AE 2006
Brazil forest — Martinelli AE 2002
tropical forest ] Cachier JAC 1985
BC forest —— Huang AE 2006
Bermuda = Turekian JGR 2003
Brookhaven i Gaffney STE 1984
Vancouver ambient = Huang AE 2006
Hong Kong regional m Ho ACP 2006
UK (resin retained) e Kelly AE 2005
SE USA — Ke AE 2007
Brazil urban S Martinelli AE 2002
Paris — Widroy AE 2003
Vancouver anthropogenic =] Huang AE 2006
Hong Kong urban L Ho ACP 2006
BC tunnel | | . | Huang AE 2006
-40 -35 -30 -25 -20 -15
8°C, 5 (%)

L m—tie

Much compound-specific work has also been done
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Experimental setup
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Suwannee River 64

Fulvic Acid 265 -

(IHSS standard, 613C = 26.6 -
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Malonic acid
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glucose
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glutaric and glutamic acid
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Smog chamber samples
from Jason Surratt (Cal Tech)
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Particles depleted in 13C relative to gaseous precursor?

Could different peaks represent different n-mers? Would a
trend in 813C vs. time suggest oligomerization?




Ambient aerosol samples

* Submicron (D<1.2 um) partlcles sampled at
three locations = E— .

— Look Rock, GSM NP,
TN

— Bonduville, IL
— SGP ARM site, OK

PM, E
MODIS data from van Donkelaar et al., JGR 2006

* Filters were extracted in water, filtered (0.22 um),
and analyzed without further treatment

— In some cases, atmospheric carbon dioxide
contaminated samples
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Great Smoky Mountain NP

8 Aug 2006 AM
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Summary of ambient samples
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Early conclusions re:SEC-613C
1) Analysis of standards

e O3C independent of pH, ionic strength

« SEC retention time of sugars (i.e. neutrals) independent of
pPH, ionic strength

« SEC retention time of acids, bases a strong function of
lonic strength and pH

2) Analysis of ambient aerosols

e GSM had small amounts of neutral and larger amounts of
acidic OA.

e SEC produced most number of peaks at low pH, pattern
of 813C could be caused by oligomerization

e Less variability in SGP and BON results (but low pH runs
have not been done yet).

3) “Pure” WSOC, potential probe into SOA mechanisms, could
complement compound-specific source apportionment
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