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Table S1: Composition information for California summer gasoline

\ Lumping
Species MOZSS m‘;;:zge(:ﬂ-l) (S:xf;% CMAQ- CMAQ-SAPRC
. SAPRC (all) (alkane-resolved)
(speciated)
C4 Linear Alkane 0.3 2.36E-12 NONE NONE
C5 Linear Alkane 10.9 3.80E-12 NONE NONE .
C6 Linear Alkane 12.3 5.20E-12 NONE NONE Lumped into
C7 Linear Alkane 9.4 6.76E-12 NONE NONE n-dodecane
C8 Linear Alkane 9.8 8.11E-12 ALKS ALKS equivalent
_ precursor as per
C9 Linear Alkane 3.1 9.70E-12 ALKS ALKS Table S7
C10 Linear Alkane 1.2 1.10E-11 ALKS5 ALKS5
C11+ Linear Alkane 0.7 1.23E-11 ALKS5 ALKS5
C6 Aromatic 0.6 1.22E-12 BENZ BENZ BENZ
C7 Aromatic 5.8 5.63E-12 AROI1 AROI1 AROI1
C8 Aromatic 9.3 7.90E-12 ARO1 AROI1 ARO1
C9 Aromatic 8.8 1.48E-11 ARO2 ARO2 ARO2
C10 Aromatic 2.7 2.61E-11 ARO2 ARO2 ARO2
C11+ Aromatic 1.0 4.35E-11 ARO2 ARO2 ARO2
Alkenes 14.0 3.70E-11 NONE NONE NONE
C5 CyClO Alkane 0.1 4.97E-12 NONE NONE Lumped into
C6 Cyclo Alkane 0.2 6.97E-12 ALKS ALKS n-dodecane
C7 Cyclo Alkane 0.1 1.24E-11 ALKS ALKS equivalent
C8 Cyclo Alkane 0.0 1.33E-11 ALKS ALKS precursor as per
C9 Cyclo Alkane 0.0 1.60E-11 ALKS ALKS Table S7
Table S2: Composition information for Fischer-Tropsch (coal)
Lumping
. Mass k_OH (cm’ CMAQ- CMAQ-
Species % moTecule(s'1 s SAPRQC SAPR% CMAQ-SAPRC
(speciated) (all) (alkane-resolved)
Linear Alkanes (~Co) 0.2 1.10E-11 ALKS ALKS5 Lumped into
n-dodecane
Branched Alkanes (~Cjy) 84.9 1.10E-11 100% ALKS5 ALKS5 equivalent
precursor as per
Cyclo Alkanes (~Cy) 12.6 1.10E-11 100% ALKS ALKS5 Table S7
monoaromatics 0.5 1.43E-11 ARO2 ARO2 ARO2
diaromatics 0.1 2.30E-11 ARO2 ARO2 ARO2




Table S3: Composition information for Fischer-Tropsch (natural gas)

\ Lumping
Species Mass % m‘;;gg::.?;.,) gﬁ,ﬁ{% gﬁ,‘i{% CMAQ-SAPRC
(speciated) (all) (alkane-resolved)
C7 Linear Alkane 0.0 6.76E-12 NONE NONE
C8 Linear Alkane 1.6 8.11E-12 ALKS5 ALKS5
C9 Linear Alkane 22.4 9.70E-12 ALKS5 ALKS
C10 Linear Alkane 25.1 1.10E-11 ALKS5 ALKS5
C11 Linear Alkane 3.8 1.23E-11 ALKS5 ALKS5S
C12 Linear Alkane 0.3 1.32E-11 ALK5 ALKS | | umped into
C13 Linear Alkane 0.0 1.51E-11 NONE ALKS n-dodecane
C14 Linear Alkane 0.0 1.79E-11 NONE ALKS5 equivalent precursor
C15 Linear Alkane 0.0 2.07E-11 NONE ALKS | asper Table 87
C16 Linear Alkane 0.0 2.32E-11 NONE ALKS
C17 Linear Alkane 0.0 2.85E-11 NONE ALKS5
C18 Linear Alkane 0.0 3.51E-11 NONE ALKS5S
C19 Linear Alkane 0.0 4.32E-11 NONE ALKS5
Eg‘:oc)hed Alkanes 46.8 1.10E-11 100% ALKS ALKS
Table S4: Composition information for Jet Propellent-8
3 Lumpin
Species Mass % m'(‘)fe(c’l}llle(:.{“s.l) CMAQ-SAPRC CM:Q-g CMAQ-SAPRC
(speciated) SAPRC (all) | (alkane-resolved)
C7 Linear Alkane 0.1 6.76E-12 NONE NONE
C8 Linear Alkane 0.3 8.11E-12 ALKS5S ALKS5
C9 Linear Alkane 1.2 9.70E-12 ALKS5 ALKS
C10 Linear Alkane 3.5 1.10E-11 ALKS5 ALKS
C11 Linear Alkane 4.2 1.23E-11 ALKS ALKS5
C12 Linear Alkane 3.7 1.32E-11 ALKS5 ALKS
C13 Linear Alkane 2.8 1.51E-11 NONE ALKS5 Lumped into
C14 Linear Alkane 1.8 1.79E-11 NONE ALKS gqi‘l’jaelce .
C15 Linear Alkane 0.9 2.07E-11 NONE ALKS precursor as per
C16 Linear Alkane 0.3 2.32E-11 NONE ALKS5 Table S7
C17 Linear Alkane 0.1 2.85E-11 NONE ALKS
C18 Linear Alkane 0.0 3.51E-11 NONE ALKS5
C19 Linear Alkane 0.0 4.32E-11 NONE ALKS
gé‘:lc)hed Alkanes 23.1 1.43E-11 69% ALKS ALKS
Cyclo Alkanes (~Ci) 34.2 2.30E-11 69% ALKS ALKS
monoaromatics 154 1.23E-11 ARO2 ARO2 ARO2
diaromatics 1.7 1.23E-11 ARO2 ARO2 ARO2




Table S5: Composition information for diesels

Mass % , Lumping
. k_OH (cm CMAQ-
Species A 1 CMAQ- CMAQ-SAPRC
M 2) ) ) @) ®) (9) | molecules™s™) SAPRC SAPRC(()all) (alkan?—resolved)
(speciated)
C3 Linear Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.09E-12 NONE NONE Lumped into
C4 Linear Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.36E-12 NONE NONE n-dodecane
C5 Linear Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.80E-12 NONE NONE equivalent
C6 Linear Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.20E-12 NONE NONE precursor as per
C7 Linear Alkane 0.0 0.1 0.0 0.0 0.0 0.0 0.0 6.76E-12 NONE NONE Table S7
C8 Linear Alkane 0.0 0.0 0.2 0.1 0.1 0.0 0.1 8.11E-12 ALKS5 ALKS5
C9 Linear Alkane 0.3 0.2 0.6 0.7 0.5 0.0 0.4 9.70E-12 ALKS5 ALKS5
C10 Linear Alkane 04 0.2 1.7 2.9 1.5 0.1 0.8 1.10E-11 ALKS5S ALKS5S
C11 Linear Alkane 0.4 0.2 1.4 2.9 2.0 0.1 1.1 1.23E-11 ALKS5 ALKS5
C12 Linear Alkane 0.2 0.1 2.0 3.5 1.7 0.1 0.8 1.32E-11 ALKS5 ALKS5
C13 Linear Alkane 0.0 0.0 1.3 2.4 1.2 04 0.9 1.51E-11 NONE ALKS5S
C14 Linear Alkane 0.2 0.0 1.3 120 | 182 | 164 1.2 1.79E-11 NONE ALKS5
C15 Linear Alkane 0.5 0.0 1.4 7.0 10.1 8.5 1.7 2.07E-11 NONE ALKS5
C16 Linear Alkane 0.6 0.0 1.0 1.0 1.5 1.1 1.0 2.32E-11 NONE ALKS5
C17 Linear Alkane 0.5 0.0 0.6 0.0 0.1 0.3 1.0 2.85E-11 NONE ALKS5
C18 Linear Alkane 0.8 0.0 0.3 0.0 0.0 0.0 0.4 3.51E-11 NONE ALKS5
C19 Linear Alkane 0.6 0.0 0.0 0.0 0.0 0.0 0.2 4.32E-11 NONE ALKS5
C20 Linear Alkane 0.3 0.0 0.0 0.0 0.0 0.0 0.0 4.32E-11 NONE ALKS5
C21 Linear Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 432E-11 NONE ALKS5
C3 Branched Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.39E-12 NONE NONE
C4 Branched Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.63E-12 NONE NONE
C5 Branched Alkane 0.0 0.0 0.0 0.0 0.0 0.1 0.0 3.95E-12 NONE NONE
C6 Branched Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.34E-12 NONE NONE
C7 Branched Alkane 0.0 0.0 0.0 0.1 0.0 0.0 0.0 6.81E-12 NONE NONE
C8 Branched Alkane 0.1 0.1 0.4 0.2 0.1 0.1 0.2 8.35E-12 ALKS5 ALKS5
C9 Branched Alkane 0.5 0.1 0.7 0.8 0.6 0.0 0.0 9.96E-12 ALKS5 ALKS5
C10 Branched Alkane 2.0 1.0 2.9 33 1.6 0.0 1.1 1.17E-11 ALKS5S ALKS5S
C11 Branched Alkane 4.7 4.5 32 2.0 04 0.0 0.2 1.34E-11 ALKS5S ALKS5S
C12 Branched Alkane 0.5 1.1 0.9 2.3 0.8 0.0 0.1 1.53E-11 ALKS5 ALKS5




Mass % \ Lumping
. k_OH (cm CMAQ-
Species a1 -1 CMAQ- CMAQ-SAPRC
b M @) ) 5) Q) ®) ©) molecules™ s7) SAI?RC SAPRCQ(all) (alkan?—resolved)
(speciated)
C13 Branched Alkane 3.0 7.8 3.1 3.1 1.5 0.0 1.0 1.72E-11 NONE ALKS5
C14 Branched Alkane 4.1 5.5 1.9 2.3 1.0 1.8 3.0 1.92E-11 NONE ALKS5
C15 Branched Alkane 3.9 1.1 2.8 1.0 0.3 1.5 33 2.12E-11 NONE ALKS5
C16 Branched Alkane 3.6 0.6 1.1 0.5 0.2 1.1 33 2.33E-11 NONE ALKS5
C17 Branched Alkane 2.5 0.2 0.3 0.0 0.0 1.1 2.6 2.56E-11 NONE ALKS5
C18 Branched Alkane 1.5 0.1 0.0 0.0 0.0 0.0 1.2 2.78E-11 NONE ALKS5
C19 Branched Alkane 1.6 0.1 0.0 0.0 0.0 0.0 0.2 3.02E-11 NONE ALKS5
C20 Branched Alkane 0.7 0.0 0.0 0.0 0.0 0.0 0.0 3.26E-11 NONE ALKS5
C21 Branched Alkane 0.2 0.0 0.0 0.0 0.0 0.0 0.0 3.51E-11 NONE ALKS5
C3 Cyclo Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.39E-12 NONE NONE
C4 Cyclo Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.63E-12 NONE NONE
C5 Cyclo Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.95E-12 NONE NONE
C6 Cyclo Alkane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.34E-12 NONE NONE
C7 Cyclo Alkane 0.0 0.0 0.1 0.0 0.0 0.0 0.0 6.81E-12 NONE NONE
C8 Cyclo Alkane 0.3 0.0 0.4 0.4 0.2 0.0 0.3 8.35E-12 ALKS5 ALKS5
C9 Cyclo Alkane 0.6 0.1 0.8 1.0 0.8 0.0 0.9 9.96E-12 ALKS5 ALKS5
C10 Cyclo Alkane 1.0 0.1 1.7 2.9 1.4 0.0 0.7 1.17E-11 ALKS5 ALKS5
C11 Cyclo Alkane 1.4 0.7 2.1 33 1.1 0.0 0.7 1.34E-11 ALKS5 ALKS5
C12 Cyclo Alkane 1.1 2.4 4.3 5.8 2.8 0.0 2.3 1.53E-11 ALKS5 ALKS5
C13 Cyclo Alkane 1.8 2.1 4.0 4.6 2.5 1.0 5.9 1.72E-11 NONE ALKS5
C14 Cyclo Alkane 2.3 1.5 24 1.7 1.4 1.0 3.2 1.92E-11 NONE ALKS5
C15 Cyclo Alkane 2.9 0.9 1.4 1.6 0.6 33 7.9 2.12E-11 NONE ALKS5
C16 Cyclo Alkane 2.3 0.7 0.5 2.5 0.2 2.3 4.5 2.33E-11 NONE ALKS5
C17 Cyclo Alkane 1.9 0.7 0.1 2.0 0.5 4.1 7.2 2.56E-11 NONE ALKS5
C18 Cyclo Alkane 1.5 1.0 0.0 0.9 0.0 1.0 2.3 2.78E-11 NONE ALKS5
C19 Cyclo Alkane 1.4 1.3 0.0 0.5 0.5 6.1 1.9 3.02E-11 NONE ALKS5
C20 Cyclo Alkane 1.0 1.2 0.0 0.2 0.0 1.5 1.1 3.26E-11 NONE ALKS5
C21 Cyclo Alkane 0.7 2.5 0.0 0.0 0.0 2.0 0.5 3.51E-11 NONE ALKS5
C3 Aromatic 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00E+00 NONE NONE NONE
C4 Aromatic 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00E+00 NONE NONE NONE




Mass % \ Lumping
. k_OH (cm CMAQ-
Species a1 CMAQ- CMAQ-SAPRC
b M 2) 3) ) @) ®) ©) molecules™s™) SAI?RC SAPRCQ(all) (alkan?—resolved)
(speciated)
C5 Aromatic 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00E+00 NONE NONE NONE
C6 Aromatic 0.1 0.0 0.0 0.0 0.0 0.0 0.0 1.22E-12 BENZ BENZ BENZ
C7 Aromatic 0.1 0.1 0.1 0.1 0.0 0.0 0.2 5.63E-12 AROI1 AROI1 AROL1
C8 Aromatic 5.0 7.1 5.4 1.8 0.5 0.1 3.1 7.90E-12 ARO1 ARO2 ARO2
C9 Aromatic 27.0 34.5 26.8 11.7 19.2 2.9 15.1 1.48E-11 ARO2 ARQO2 ARO2
C10 Aromatic 4.4 5.6 0.8 0.7 0.9 0.0 0.3 2.61E-11 ARO2 ARO2 ARO2
C11 Aromatic 0.8 2.9 2.6 2.6 2.5 0.0 1.0 4.35E-11 ARO2 ARO2 ARO2
C12 Aromatic 0.3 0.4 1.5 1.6 1.3 1.4 0.6 6.94E-11 ARO2 ARO2 ARO2
C13 Aromatic 0.3 0.2 1.0 0.9 0.5 0.2 0.5 1.07E-10 NONE ARQO2 ARO2
C14 Aromatic 0.3 0.2 1.0 0.4 2.9 6.1 0.8 1.59E-10 NONE ARO2 ARO2
C15 Aromatic 0.2 0.1 0.5 0.0 0.1 0.0 0.5 2.29E-10 NONE ARO2 ARO2
C16 Aromatic 0.2 0.1 0.3 0.0 0.0 0.1 0.4 3.24E-10 NONE ARO2 ARO2
C17 Aromatic 0.2 0.1 0.1 0.1 0.0 0.1 0.4 4.49E-10 NONE ARO2 ARO2
C18 Aromatic 0.1 0.1 0.0 0.1 0.0 0.1 0.4 6.10E-10 NONE ARO2 ARO2
C19 Aromatic 0.1 0.1 0.0 0.0 0.0 0.2 0.3 8.15E-10 NONE ARO2 ARO2
C20 Aromatic 0.1 0.2 0.0 0.0 0.0 0.3 0.2 1.07E-09 NONE ARO2 ARO2
C21 Aromatic 0.0 0.2 0.0 0.0 0.0 0.3 0.1 1.39E-09 NONE ARQO2 ARO2
benzocycloalkanes 3.9 33 8.1 3.6 4.9 6.3 6.4 1.10E-10 ARO2 ARO2 ARO2
diaromatics 1.5 3.6 4.4 0.9 11.9 26.5 4.4 2.30E-11 ARO2 ARO2 ARO2
triaromatics 0.0 0.0 0.0 0.0 0.0 0.1 0.0 1.10E-10 NONE ARO2 ARO2
tetraaromatics 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.10E-10 NONE ARO2 ARO2
alkenes 1.8 2.5 0.1 0.2 0.1 0.0 0.1 5.00E-11 NONE NONE NONE




Table S6: SOA mass yields for CMAQ-SAPRC lumped species

Species oy C* o C*,
ALKS 0.0718 | 0.02 - -
BENZ 0.0942 | 0.302 | 1.162 | 111.11
ARO1 0.0758 | 2.326 | 0.1477 | 21.277
ARO2 0.0386 | 1.314 | 0.1119 | 34.483
n-dodecane 0.03 | 0.147 | 0.22 51.9

Table S7: SOA yields of linear, branched and cyclic alkanes relative to n-dodecane that can be
used to determine an n-dodecane equivalent mass (Reproduced from Pye and Pouliot (2012)).

Carbon number | Linear | Branched Cyclic
6 0 0 0.11
7 0 0 0.53
8 0.1 0.05 0.96
9 0.28 0.14 1.4
10 0.67 0.34 1.8
11 0.89 0.45 2.1
12 1 0.5 2.3
13 2.6 1.3 3.7
14 2.9 1.5 5.2
15 4.4 2.2 6.6
16 5 2.5 6.6
17-21 5.6 2.8 6.6
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Figure S1: CMAQ-SAPRC (speciated) model predictions of SOA compared against
measurements as a function of time for 23 experiments from Jathar et al. (2013).
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Figure S2: CMAQ-SAPRC (all) model predictions of SOA compared against measurements as a
function of time for 23 experiments from Jathar et al. (2013).
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Figure S3: CMAQ-SAPRC (alkane-resolved) model predictions of SOA compared against
measurements as a function of time for 23 experiments from Jathar et al. (2013).
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