Supplemental Material for Elemental Composition and Oxidation of
Chamber Organic Aerosol

P. S.Chhabra!, N. L. Ng?, M. R. Canagaratna?, A. L. Corrigan®, L. M. Russell®, D. R. Worsnop?, R. C. Flagan'#, and
J. H. Seinfeld14

!Division of Chemistry and Chemical Engineering, California Ingtitute of Technology, Pasadena, CA
2Aerodyne Research, Inc. Billerica, MA

3Scripps Institution of Oceanography, University of California, San Diego, CA

4Division of Engineering and Applied Science, California Institute of Technology, Pasadena, CA

Correspondenceto: J. H. Seinfeld
(seinfeld@caltech.edu)



Table 1. Average ratios of particle phase signals of CO™ to CO2". Ratios were determined from high-
resol ution spectra that had adequate separation of the CO™ and N ions, typically from experiments with high
organic loadings. The average values found are close to the default value of 1.0 in the AMS High-Resolution
Fragmentation Table and in agreement with other studies (Zhang et al., 2005; Takegawa et al., 2007) so this
default value was used for all experiments in this study.

SOA Precursor  CO1/CO,t

glyoxal uptake 5.6
a-pinene® 0.9
toluene 11
m-xylene 13
isoprene 13
naphthalene 12
phenol 0.9
guaiacol 1.0
syringol 11
acrolein ND°
methacrolein ND¢
crotonaldehyde ND¢

2A value of 5.0 was used for COT/CO2* in glyoxal uptake experiments presented in this study
P I ncludes both ozonolysis and photooxidation experiments.
°Not Determined. CO™ could not be adequately separated from No™ to determine a ratio accurately.



Table 2. Elemental composition of SOA system. Values represent the average ratio for each experiment at the
time of maximum O/C.

VOC System O/C(max) H/C N/C OM/OC
glyoxal uptake® 1.13 154 001 2.68
a-pinene + O3* 0.43 147 0.00 1.70
a-pinene + OH 041 157 0.02 1.70

low-NOy 0.40 162 0.00 1.67

high-NOx 0.42 151 0.03 1.73

isoprene + OH* 0.61 155 0.02 1.96
low-NOy 0.59 164 0.00 192

high-NOx 0.62 146 0.04 2.00

aromatics + OH* 0.68 144 0.04 2.07
m-xylene, high-NOy 0.66 148 0.08 2.09

m-xylene, low-NOy 0.60 154 0.00 1.93

toluene, high-NOx 0.72 1.38 0.07 215

toluene, low-NOx 0.74 139 0.00 210

naphthalene + OH* 0.62 0.89 0.02 1.93
low-NOy 0.66 0.88 0.00 1.96

high-NOx 0.57 090 0.04 1.89

phenol + OH 0.90 111 0.03 232
low-NOy 0.88 110 0.00 2.26

high-NOx 0.92 112 0.05 2.38

guaiacol + OH 0.92 128 0.03 2.37
low-NOy 0.89 1.26 0.00 2.30

high-NOx 0.94 130 0.06 243

syringol + OH 0.95 147 0.02 241
low-NOy 0.97 141 0.00 241

high-NOx 0.93 152 0.03 241

acrolein + OH 0.79 131 0.03 2.20
methacrolein + OH 0.54 153 0.02 1.87
crotonaldehyde + OH 0.56 145 0.01 1.88

#Valuesfirst reported in Chhabra et al. (2010).
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Fig. 1. High-resolution spectra of «-pinene photooxidation SOA formed under high- and low-NOx conditions.
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Fig. 2. High-resolution spectra of acrolein photooxidation SOA.
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Fig. 3. High-resolution spectra of methacrolein photooxidation SOA.
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Fig. 4. High-resolution spectra of crotonaldehyde photooxidation SOA.
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Fig. 5. High-resolution spectra of phenol photooxidation SOA under high- and low-NOx.
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Fig. 6. High-resolution spectra of guaiacol photooxidation SOA under high- and low-NOx.



0.16 —

0.14 —

0.12 —

0.10 —

0.08 —

0.06 —

Normalized Signal

0.04 - |

20

0.02 —

0.00 —
10

30
0.16
0.14 —
0.12 —
0.10 —
0.08 —

0.06 —

Normalized Signal

0.04 —

0.02 —

0.00 —

1
=i . .||!
10 20

30

40

40

syringol/H,O,
|==_.|..I||_..I. _______ ||.I _____
50 60 70
m/z
syringol/HONO
|
I!._.|--||I.!.|==_._...!I|I.-.._
50 60 70
m/z

I Carbon
I Hydrgon
I Oxygen
80 20 100
I Carbon
I Hydrogen
I Oxygen
I Nitrogen
T L T . L
80 20 100

Fig. 7. High-resolution spectra of syringol photooxidation SOA under high- and low-NOx.
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Fig. 8. Average composition by mass of guaiacol photooxidation SOA as measured by FTIR analysis.
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Fig. 9. Average composition by mass of a-pinene photooxidation SOA as measured by FTIR analysis.
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