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Figure S1. Residence time distribution of 10 s pulsed inputs of NO2 injected into the Potential Aerosol Mass OFR obtained with lights off

and 6.5 L min−1 flow through the reactor.
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Figure S2. Model simulations of the relative NO3exp achieved in the OFR following injection of 300 ppm O3 and NO2 into the LFR as

a function of τLFR ranging from 1 to 60 s. Purple and red lines represent modeling cases corresponding to 0% (“no heating”) and 100%

(“heating”) thermal dissociation of N2O5 between the LFR and OFR.
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Figure S3. Relative rate constant obtained from PTR-MS measurements of butanal (C4H8O) and thiophene (C4H4S) tracers used in OFR-

iN2O5 characterization studies. Literature relative rate constant obtained from kinetic data published by Atkinson (1991) and D’Anna et al.

(2001).
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Figure S4. Effective rate constant between NO3 and SOA particles (kNO3 ) calculated using Eq. 6 assuming ρp = 1.4 g cm−3, MSOA = 250

g mol−1 and γ = 0.1.
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Figure S5. Logarithmically scaled AMS spectra of SOA generated from NO3 oxidation of β-pinene in the (a) Georgia Tech environmental

chamber (Boyd et al., 2015) and (b) OFR. Scatter plot in (c) shows spectra generated in the OFR and chamber plotted against each other.
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Table S1. VOC tracers used in OFR-iN2O5 characterization studies. Bimolecular rate coefficients for reaction with NO3 and O3 are given

in units of cm3 molecule−1 s−1.

Compound Formula Structure kNO3 kO3 References

Acetonitrile C2H3N <3.01×10−19 N/A 1

Toluene C7H8 6.79×10−17 3.90×10−22 2,3

o-Xylene C8H10 3.77×10−16 1.72×10−21 2,3

p-Cymene C10H14 1.00×10−15 <5.00×10−20 2,4

1,2,4-Trimethylbenzene C9H12 1.81×10−15 <1.3×10−21 2

Butanol C4H10O <2.71×10−15 N/A 5

Benzaldehyde C7H6O 4.3×10−15 <2.00×10−19 2,6

Butanal C4H8O 1.22×10−14 N/A 7

Thiophene C4H4S 3.94×10−14 5.99×10−20 2,8

2,3-Dihydrobenzofuran C8H8O 1.15×10−13 <1.00×10−19 2,9

Naphthalene-d8 C10D8 4.76×10−28×[NO2] N/A 2

1Cantrell et al. (1987); 2Atkinson (1991); 3Toby et al. (1985); 4Atkinson et al. (1990); 5Chew et al. (1998);
6Bernard et al. (2013); 7D’Anna et al. (2001); 8Atkinson et al. (1983); 9Atkinson et al. (1992)
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Table S2. KinSim mechanism used to model NO3 and N2O5 formation and destruction in the LFR and OFR. Kinetic data is adapted from

mechanism published in Palm et al. (2017) and references therein.

Reactant 1 Reactant 2 Product 1 Product 2 Product 3 A∞ E∞ n∞ A0 E0 n0

NO O3 NO2 O2 3E-12 1500 0 0 0 0

NO2 O3 NO3 O2 1.2E-13 2450 0 0 0 0

NO3 NO3 NO2 NO2 O2 8.5E-13 2450 0 0 0 0

N2O5 H2O HNO3 HNO3 1E-22 0 0 0 0 0

NO2 NO3 N2O5 1.9E-12 0 -0.2 3.6E-30 0 4.1

N2O5 NO2 NO3 9.7E+14 11080 -0.1 0.0013 11000 3.5

NO NO3 NO2 NO2 1.8E-11 -110 0 0 0 0

NO2 NO3 NO NO2 O2 4.5E-14 1260 0 0 0 0

NO3 wall1 wall1-NO3 0.02 - 0.15 0 0 0 0 0

N2O5 wall2 wall2-N2O5 0.01 - 0.08 0 0 0 0 0

Table S3. Sensitivity analysis of the effect of varying kwLFR,NO3 on NO3exp. The following inputs to the KinSim mechanism were assumed:

[NO2]0,LFR = [O3]0,LFR = 300 ppm, TLFR = TOFR = 24◦C, RHLFR = RHOFR = 1%, kwLFR,N2O5 = 0.1 s−1, kwOFR,N2O5 = 0.014 s−1,

τLFR = 20 s, τOFR = 120 s, dilution factor = 4.4 between LFR and OFR.

kwLFR,NO3 [s−1] NO3exp [molecules cm−3 s] Normalized NO3exp

0 1.277×1014 1

0.1 1.275×1014 0.9984

0.2 1.273×1014 0.9969

0.3 1.272×1014 0.9965
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Table S4. KinSim mechanism used to model destruction of alkyl and acyl organic peroxy radicals formed from VOC + NO3 reactions in the

OFR. Kinetic data is adapted from (Orlando and Tyndall, 2012).

Reactant 1 Reactant 2 Product 1 Product 2 Product 3 A∞ E∞ n∞ A0 E0 n0

VOC NO3 alkylRO2 0 or 2.5E-12 0 0 0 0 0

VOC NO3 acylRO2 2.5E-12 or 0 0 0 0 0 0

alkylRO2 NO 2.7E-12 -360 0 0 0 0

acylRO2 NO 7.5E-12 -290 0 0 0 0

alkylRO2 NO2 alkylRO2NO2 6.1E-12 0 0 1.3E-30 6.2 0.31

alkylRO2NO2 alkylRO2 NO2 8.8E+15 10440 0 0.00048 9285 0.31

acylRO2 NO2 acylRO2NO2 1.2E-11 0 0.9 2.7E-28 7.1 0.3

acylRO2NO2 acylRO2 NO2 5.4E+16 13830 0 0.0049 12100 0.3

alkylRO2 NO3 alkylRO NO2 2.4E-12 0 0 0 0 0

acylRO2 NO3 acylRO NO2 3.2E-12 0 0 0 0 0

alkylRO2 HO2 7.4E-13 -700 0 0 0 0

acylRO2 HO2 5.2E-13 -980 0 0 0 0

alkylRO2 acylRO2 2.2E-12 -500 0 0 0 0

acylRO2 acylRO2 2.9E-12 -500 0 0 0 0

Table S5. Bimolecular rate coefficients between selected biogenic volatile organic compounds (BVOCs) and NO3, and BVOC + NO3

carbonyl oxidation produts and NO3. Rate coefficients were otained from Ng et al. (2017) and references therein, and are given in units of

cm3 molecule−1 s−1.

BVOC kNO3 Oxidation Product kNO3

isoprene 6.5×10−13 methyl vinyl ketone <6×10−16

methacrolein 3.4×10−15

α-pinene 6.2×10−12 pinonaldehyde 2.0×10−14

3-carene 9.1×10−12 caronaldehyde 2.5×10−14

sabinene 1.0×10−11 sabinaketone 3.6×10−16
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