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Isoprene IEPOX
CH3 (Low-NO conditions)
1P~ 4+ OH —» SOA + others
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Non-IEPOX

CHj _ N
(High-NO conditions)

Hzc)\/CH2 + NO — SOA + others

(Gas phase)

10 Figure S 1: ISOP-SOA reaction pathway scheme under (a) low-NO conditions (ISOP-non-1EPOX-SOA

and ISOP-1EPOX-SOA) and (b) high-NO conditions (ISOP-NO-SOA).

The DouAir chamber operates withouta mechanical stirrer to minimize wall losses. Characterization tests for

both gaseous and liquid species (the latter injected viarapid vaporization in a heated injector) confirmed that

homogeneity is reached in less than 4 minutes viaairflow dynamics, as indicated in Figure S2.
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Figure S 2: Mixing time of the organic compounds (a) acetonitrile, (b) acetone, (¢) MEK, (d) toluene, (¢)

m-xylene, and (f) a-pinene inthe DouAir Teflon Chamber.

Mass concentration calculation with PTRMS-CHARON

The particle phase concentrations of a given species i was calculated based on Muller et al. (2017) and Peng et

al. (2023).

m
Iix(;i—l)
me Si

pi=
! EF

Where Pi isthe mass concentration (ngm2) ofthe compound i, /; the normalized signal (ncps) of the ion detected

g_ is the mass over charge of the protonated ion i. V,,, is the the molar volume (22.4 L mol-1), S; is the sensitivity
l

of the compound i (ncps/ppbv) and EF is the enrichment factor. The total OA mass concentration is calculated

by summing the contribution of all individually detected ions (Pi). For the ions detected in the particle phase, a k-

rate of 3 x 102 cm s was used.
OH Concentration Calculation

During the ISOP-SOA experiments, OH radicals were generated through the ozonolysis of TME. The OH
concentration was previously calculated from the decay of the dilutionand wall loss-corrected isoprene signal,

following the method described by Barmet et al. (2012). The slope of the plot of the natural logarithm (In) of the
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dilution-corrected isoprene concentration versus time corresponds to —k-[OH], where k is the isoprene reaction

rate constant with OH and [OH] is the OH concentration.
_ —slope
[OH] = =2

Dilution and wall loss corrections

The DouaiAir chamber requires constant zero air flow injection to compensate for the air sampled by the
instruments and to maintain an overpressure in the system. The constant flow also allows the chamber to clean
itself duringthe night. The flowrate can be varied between 15-40 L min-t. Correcting for dilution allows assessing
the concentration of the precursors and products that would be observed without the addition of zero air. The
dilution concentration is based on Lamkaddam et al. (2017):

Qp X At _QP a¢
Ccorrected (ti+ 1) = Ccorrected(ti) + ACmeasured + T Cmeasured (ti)e v

where,

C is the corrected and measured concentration, AC,,.qsureq FePresents the difference between the measured
concentration at two consecutive points, Qp is the sample flow rate, V is the chambervolume, and At is the time

between two data points.

Particle wall-loss rate kwan was determined from the first-order decay of the total polydisperse SOA mass
concentration measured by the SMPS after chemical reactions had fully completed following the protocol
proposed by Wang et al. (2018). For this correction, the SOA was produced from dark ozonolysis of ~16 ppbv of
a-pinene with ~50 ppbv of Os. Wall-loss monitoring was conducted for approximately 4 hours for particle phase
and 13 hours for the VOC studied (table S1), providing a sufficiently long exponential decay period for reliable
determination. This mass-based approach assumesthat the wall-low rate is size-independentover the size range
of particles produced in the atmospheric chamber and that it remains constant throughout each experiment (Wang
etal., 2018). Previous studies (e.g., Smith etal., 2019; Guo et al., 2022) estimated the total first-order decay rate

constant kprq; = Kwau + aitutiony 0Y fitting the natural logarithm of the normalized concentration Ln (%) asa
t

function of time. The slope of this linear fit corresponds to k.., Where [4], and [A], represent the initial and

time-dependent concentrations of VOC (in ppbv) or particle mass (in pg m ), respectively.
The equations used in this study are:

[Aloy _
Ln (ﬁ) - k(wall + dilution) €

kwau = k(wall+dilution) — kaitution

The particle lifetime with respect to wall deposition was calculated as:

1

=
kwal

First order wall loss rates were determined for gases, O3, and particles and are reported in Table S1.



Table S 1: Wall loss ratesand lifetimes of particles and gases in the DouAir Teflon chamber.

Gases/Particles First orderk_; (s‘l) t (h)
Ozone (03) 4.7 10° 60
Particles 6.7x 10° 1

Acetone 28x10° 101

Toluene, MEK . acetonitrile (3.0-34)x10° 86 - 91
m-xylene 3.8x10° 73
a-pmene 73x10° 37
65 Table S 2: Mainions detected during limonene ozonolysis (MT-SOA) experimentsusing PTRMS-

CHARON, including their molecular formulas, tentative compound assignments based on literature, and

the corresponding potential dehydration fragments [M+H-H,O]*.

MT-SOA: Limonene ozonolysis

Potential fragments [M+H- H,0]"

Mainion (m/z) Formula  Compoundassignment from literature
(m/z; formula)

Limonalic acid; norlimononic acid;
171.102 CgH1405 ketolimononaldehyde 153.091 (CgH1,0,)

173.081 CgH1,04 Norlimonic acid 155.070 (C8H1003)
Limononic acid; 4-isopropenyl-1-methyl-

185.117 Ci10H1605 1,5-hydroxy-2-oxocyclohexane; 7- 167.106 (C1oH1402)
hydroxylimononaldehyde

187.096 CoH1404 Ketolimononic acid; limonic acid 169.086 (CoH1203)
189.075 CgH120s Ketolimonic acid 171.065 (CgH1004)
5-hydroxylimononic acid; 7-
hydroxylimononic acid
203.091 CgH140s 185.080 (CgH1204)
(Gkatzelis et al., 2018a; Hammes et al., 2019; Wong et al., 2021 Jacob et al., 2023 )

201.112 Ci0H1604 183.102 (C19H1403)

Table S 3: Main ions detected during B-caryophyllene ozonolysis (SQT-SOA) experiments using PTRMS-
70 CHARON, including their molecular formulas, tentative compound assignments based on literature, and

the corresponding potential dehydration fragments [M+H-H,O]*.

SQT-SOA: B-caryophyllene ozonolysis
Potential fragments [M+H- H,O]*
(m/z; formula)

Mainion (m/z) Formula  Compoundassignment from literature

237.185 Ci5H240; B-caryophyllon aldehyde 219.174 (Cy5H,,0)
239.164 Ci14H5,05 B-nocaryophyllon aldehyde 221.154 (C14H200,)
253.18 Ci15H2403 B-caryophyllonic acid 235.169 (Cy5H,20,)
255.159 Ci14H2204 B-caryophyllinic acid 237.149 (C14H003)
269.175 Ci5H2404 B-hydroxycaryophyllonic acid 251.164 (Cy5H,203)
271.19 Ci5H2604 Hydrated B-caryophyllonic acid 253.180 (Cy5H2403)
109.133 CiiH10s 3,3-dimethyl-2-(3-oxobutyl) cyclobutane

carboxylic acid
(Chanetal., 2011; Li et al., 2011; Jaoui et al., 2013; Gao et al., 2022).
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