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Supplementary Information

S1: Water-soluble oxidative potential (WS-OP) measurements of fresh and aged biomass
burning emissions

The custom made system used for the WS-OP measurements (Fig. S1) is equipped with two
programmable syringe pumps: one with a 12-way distribution rotary valve and a 10 mL glass
syringe capacity (VersaPump 6, Norgren Kloehn, Inc.), and a second with a 6-way valve and a
250 uL glass syringe capacity (VersaPump 3, Norgren Kloehn, Inc.), an autosampler (14-port
rotary valve, model Cheminert C25Z-31814D) connected to a multiposition actuator control
module (model EMHCA-CE, VICI Valco Instrument Co., Inc.), a 10 cm liquid waveguide
capillary cell (LWCC-M-100, World Precision Instruments, Inc.), and an online
spectrophotometer. The spectrophotometer consisted of a light source (DH-mini Deuterium-
Halogen UV-VIS-NIR, Ocean Insight) and a multi-wavelength light detector (Flame-T UV-
VIS miniature spectrometer, Ocean Optics, Inc.). This custom system adopts a simplified yet
analytically precise approach (Dominutti et al., 2025) to perform the original dithiothreitol
assay developed by Cho et al. (2005). This assay mimics the electron transfer mechanism by
utilizing the catalytic ability of redox-active PM species to transfer electrons from DTT to
oxygen (Rao et al., 2020).

Prior to the WS-OP analysis, punches (1.5 cm?) of the collected PM filter samples were
extracted with 5 mL of Milli-Q water (18.2 MQ) through a 30 min ultrasonication (ultrasonic
heated bath, Elmasonic S30H). The extracts were filtered using PTFE syringe filters (0.45 pm
pore size, 25 mm diameter) to remove insoluble components. Subsequently, 3.5 mL of the
aqueous extracts were incubated, with a use of a thermomixer (Eppendorf ThermoMixer), in a
potassium phosphate buffer where the DTT was also added under controlled conditions (T =
37 °C and pH = 7.4).

The DTT is depleted over time as it is oxidized by the ROS of the sample. The reaction
follows pseudo-first order kinetics and the rate of DTT oxidation, commonly defined as DTT
activity, is proportional to the ROS aqueous concentration (Jiang et al., 2020). Thus, DTT
activity can be determined by measuring the DTT consumption at specific time intervals (4,
13, 23,30 and 41 min). The remaining amount of DTT in the samples was quantified by adding
DTNB reagent (5,5-Dithioben (2-nitrobenzoic acid) which forms the light absorbing derivative
2-nitrobenzoic acid (TNB). The spectrophotometer detected the TNB product by measuring
absorption at 412 nm. Simultaneously, TNB absorption at 700 nm was also recorded, serving

as the baseline absorbance due to the product minimal absorption at this wavelength. Light
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absorbance readings were taken every minute at both wavelengths using the SpectraSuite data
acquisition software by Ocean Optics, Inc. Absorption measurements at 412 nm were
subsequently corrected by subtracting the baseline measurements obtained at 700 nm.

The rate of DTT consumption, in nmol min™!, was calculated using linear regression of
the TNB absorbance data against time, based on the average of 2 duplicate readings.
Subsequently the WS-OP of the aerosol extract was calculated by subtracting the consumption
rate of the blank sample, which accounts for any non-specific reactions or interference, from
the DTT consumption rate of each aerosol extract. All reported data were blank corrected. The
net DTT consumption rates are expressed in nmol min pg' (OC mass normalized DTT
activity — DTTn) representing the per unit OC mass activity of the samples (Fang et al., 2015).

For the precision control of the semi-automated system, a phenanthrequinone (PQN)
solution of known concentration was used as an external standard for each analyzed sequence
(a total of 12 aerosol samples in every sequence). The system was routinely calibrated by
preparing twelve samples containing all the necessary reagents and known DTT
concentrations, ranging from 0.01 mM to 0.14 mM, without utilizing the programmable syringe
pumps. The exact methodology applied for OP measurement, standard testing analysis,
reagents preparation and the pre-treatment of the PM samples is described in detail in the work
of Fang et al. (2015) and Paraskevopoulou et al. (2019).

OC, used to normalize DTTy activity, as well as the EC content of the samples were
quantified using thermal-optical analysis (Sunset Laboratory Inc., Model M5L) following the
NIOSH-870 protocol. For instrument calibration, low volumes of sucrose solutions with carbon
mass concentrations ranging from 0.34 to 6.74 pg C pL™! were utilized. Additional details
regarding OC/EC measurement methodology and instrument calibration can be found in
Karanasiou et al. (2015), Panteliadis et al. (2015) and Brown et al. (2019). Based on replicate
analyses the relative standard deviations for OC and EC measurements were 15 + 5% and 20

+ 5%, respectively.

S2: ACO:2 normalization of fresh olive wood and mixed with pine VOCs emissions

To investigate the potential net effect of pine kindling on VOC emissions from olive wood
burning, the concentrations (in ppb) of the measured VOC species in all experiments were
normalized according to the relative difference in carbon dioxide concentration (ACO2, in ppm;
values included in Table S1) observed in the chamber before and after the injection of fresh

emissions. The absolute and ACO, normalized average concentrations of the identified VOCs
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in fresh olive wood burning emissions and fresh olive-pine mixed emissions, along with their
percentage contribution to the total measured VOCs are summarized and compared in Fig. S5.

Lower levels of aldehydes and ketones were observed in experiments ND7 and NDS,
which can be attributed to a distinct emission profile. However, these levels fall within the
measurement uncertainty range of the other experiments, making their statistical significance
questionable. In contrast, monoterpenes (m/z 137) and their fragments (m/z 81) showed a
significant increase in fresh olive-pine mixed emissions, rising from 1.5 ppb to 7 ppb and from
1.4 ppb to 2.1 ppb, respectively. A high contribution of terpenes (70-90%) in VOCs emissions
from pine burning has also been reported by Pohleven et al. (2019).

Despite the lower concentrations of most of the aromatic compounds in olive-pine
emissions, their proportion to the total VOCs emissions was higher (19.4%), than that of olive
wood emissions (9.3%), suggesting differences in pyrolysis pathways between the two wood
types (i.e., different thermal degradation mechanisms). Some aromatic hydrocarbons, such as
benzene (m/z 79), toluene (m/z 93), and styrene (m/z 105) remained relatively stable across
both wood fuel types, while heavier PAHs, such as naphthalene (m/z 129), increased in the
mixed emissions, rising from 1.4 ppb to 2.5 ppb (79%). Nystrom et al. (2017) observed that
pine, even at high burn rates (as in our examined cases), produced the lowest organic-to-
elemental carbon (OC/EC) ratio (0.83 + 0.48) along with elevated concentrations of PAHs and
oxy-PAHs compared to other fuels. Similarly, significantly lower OA/BC ratios were observed
in both experiments (0.4 in ND7 and 0.9 in NDS), representing the lowest values among all

conducted experiments.

S3: Calculation of reacted VOC fractions

The theoretical reacted fractions and lifetimes of most of the consumed species were also
calculated for the 2-h daytime oxidation period, assuming a first-order reaction of specific
VOCs with OH and Os. These theoretical values were then compared to the daytime observed
relative changes in VOC concentrations. The kon and ko3 values for the different species (in
molecule! cm® s) were obtained from the literature. Details regarding these calculations are

provided in Tables S4 and SS5.

S4: Statistical analysis of WS-OP measurements

Statistical analysis of the WS-OP results was performed by applying the independent samples
t-test to compare and determine if there is a significant difference between the means

(H; and fiy; Hy > Hy) of two independent groups (fresh, day-aged, night-aged) of WS-OP

3



98

99
100
101
102
103
104

105
106
107

108
109

110
111

112
113

114
115
116
117
118

measurements (e.g., test scores of two different classes). First two hypotheses were formulated:
the null hypothesis (Ho), which assumes no difference between the group means (e.g., {; = fi,),
and the alternative one (Hi) that implies difference between the two comparable groups of
values (e.g., fi; # [l). For each group of OP measurements (x;) the standard deviation (c?)

was calculated based on the sample’s size (n) and its mean value (1), by applying the equation

(1).

1
0?=——> (45— ) (1)

n—1

Then the absolute value of the test statistic (to) was calculated based on equation (2):

tg = \/<n1n2(n1 +n; — 2)) \/ (Hy — Hp) )

n; +n; (n; — Do + (n, — Do

where the term (n, + n, — 2) represents the degrees of freedom. In case the sizes of the two

groups of samples are equal (n; = n,) then equation (2) is simplified in the following form:

o P o

(of +03)

Subsequently, using a t-distribution table, the critical t-value (ct) was estimated based on the
chosen significance level (here a = 0.05) and the degrees of freedom of each group of values.
If the absolute value of the test statistic is greater than the critical value (t, > ct), the null
hypothesis is rejected (Hypothesis H; acceptable). If the absolute value of the test statistic is
less than or equal to the critical value (t, < ct), the null hypothesis is accepted. Table S6

summarizes the results of all examined hypotheses.
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121

0.12

0.10

— 43 Cx (1%)
0.08 2

CH (46%) (a)

I  Olive wood

Rest (1%)
CHN (1%)

0.06
CHOgt1 (19%)

4144 55 CHO1 (31%)
57

0.04
0.02

Fresh bbOA fractional signal

0.00

0.12
0.10 - 28
0.08 -
0.06 -

44 Cx (1%) CH (35%)

Rest (3%)
CHO1N (1%)

CHO1 (37%) CHN (1%)

CHOg!1 (23%)
0.04

0.02
0.00

DN Aged bbOA fractional signal

20 40 60 80 100 120 140 160

0.12

CH (36%)

010 - 44 Cx (1%) (c)

0.08 Rest (2%)
CHN (2%)
0.06 - CHOA (37%)
CHOGgt1 (22%)
0.04

0.02

0.00

ND Aged bbOA fractional signal

20 40 60 80 100 120 140 160

122

123 Figure S2: Average high-resolution normalized mass spectra of (a) fresh bbOA, (b) aged
124  bbOA after DN oxidation, and (c) aged bbOA after ND oxidation, obtained from AMS, in case
125  of olive logs burning (DN1-DNS§, ND1-ND6). Error bars indicate the one standard deviation
126 of each mass-to-charge (m/z) normalized signal across experiments. Embedded pie charts
127  indicate the average contribution of the main aerosol components to the total fractional signal.
128  All the other families are presented in black colour.
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Figure S4: Average high-resolution normalized mass spectra of (a) fresh bbOA and (b) ND
aged bbOA from olive logs burning (DN1-DN8, NDI-ND6) (red sticks) compared to the
corresponding spectra (black circles) from the burning of olive logs mixed with pine kindling
(ND7, NDB). The theta angle of the two average fresh spectra in graph (a) was 19.6°, while the
theta angle of the two ND aged spectra in graph (b) was approximately 11°.
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145  Figure S5: ACOz-normalized average concentrations of the identified VOCs in (a) fresh olive
146  wood burning emissions (red bars) and (b) fresh olive-pine mixed emissions (grey bars), along
147  with their percentage contribution to the total VOCs concentration measured by PTR-QMS.
148  The protonated m/z for each compound is shown in parentheses on the x-axis. The left y-axis
149  shows the ACO;-normalized concentrations of identified VOCs, while the right y-axis displays
150  the concentrations of the sum of the unidentified VOCs (other) and the total measured VOCs.
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changes (yellow bars) were calculated based on the difference in concentration relative to the

Figure S6

153

154
155

while nighttime percentage changes (grey
stacked bars) were determined relative to the daytime values. The protonated m/z for each

2

average value measured in the fresh emissions

156

157
158

axis.

compound is shown in parentheses on the x

10



159

(a)

Aromatics
& PAHs

souadia]

Furans &
Deriva-
tives

7]

=
3]

<
mM

Aldehydes
Ketones

=

S|OYyoo|y
o O O o O
n o wmnw o w
N N «— «—

© < N O

{(rgdd) sDOA

(b)

T

| SDOA [B10L
EEe]

(891 z/w) suazuaghxouioW] £°Z'1
(551 z/w) -Axoyawip-g'z ‘lousyd
(151 z/w) jousydjAuir-p-AxayloN-Z

| (6€1 z/w) jousydifyjew-F-Axoyren-Z
(Ge) z/w) [exoA|BlAusyd/-Aupe-¢ ‘spAysplezusg
(6Z1 zjw) susjeyiydeN

({12} z/w) sonewo.e 62

(201 Z/w) sonewo.e go

(G0l z/w) sualfyg

| (g6 z/w) jousyd

(€6 z/w) auanjol

{6/ z/w) suszuag

(/g1 z/w) seuadisiouoy

' (Lg z/w) ‘Bely sauadiolouopn

(5% Z/w) suolpueINOZUBG-C T
[(2¥1 Zjw) -Apawip-2 'y ‘ueinjozueg
(€11 zjw} -lAyew-¢ ‘aucipueing-g'z
| (€8 z/w) -Kulpw-z ‘veind

(69 z/w) ueung

[ (19 z/w) proe onoy

[ (2 Z/w) proe owio4

(GL1 zj/w) [euerday

{101 Z/w) |euexsy

(66 z/w) apupAyue JI3e JO [BUSXSH
(g8 z/w) suoiey |Aun AY13

(€2 Z/w) suociey Auts ey

(12 zjw) auoc)ey [AUIA [AGIBIN

| (65 z/w) sucjeoy

(26 z/w) uisjooy

(St z/w) spAysplejsoy

(L€ z/w) spAysplewioy

(G4 zjw) joueing-|,

(%) ebueyd DOA

i
(I
[}
== _Hl-
-
€2 m
=
2 O
= =
£5 1)
=2 @m —
i m
" N
. | (
I L
oo O O O O O o ©
oW o un O W wn o
nAN N - - o~

160

(a) Absolute (in ppm) and (b) percentage (%) changes in identified VOC

concentrations during each oxidation phase in the typical ND1 experiment. Nighttime
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Figure S12: (a, b) Correlation between WS-OP, expressed as DTTn, activity (pmol min’!
ng™h), and the aged fraction of OA for DN (a) and ND (b) oxidation cycles. (c, d) Correlation
between the O:C ratio and the aged fraction of OA for DN (c) and ND (d) oxidation cycles. (e,
f) Correlation between WS-OP and the O:C ratio for DN (e) and ND (f) oxidation cycles. Color
bars on the right of each diagram indicate oxidation stages, where 0, 1, and 2 correspond to
fresh aerosol, first-stage oxidation, and second-stage oxidation, respectively. For fresh OA, the
aged fraction is zero.
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200 Table S1: Average concentrations (ppb) of both identified and unspecified VOCs measured with PTR-QMS in fresh emissions and aged emissions
201  across all experiments. Oxidation 1 and oxidation 2 refer to the first and second oxidative regime in each diurnal aging cycle. Due to measurement
202  uncertainty, certain protonated mass-to-charge ratios (i.e., m/z 21, 30, 32, 37, 181, 211, 225, 247) were excluded from Table S1.

m/z | Identified VOC Classification H-Formula | Regime/Oxida Olive wood burning emissions Olive wood &
[H] | [ppb] tion stage pine

DN1 DNS NDI1 ND2 ND3 ND4 ND5 ND6 ND7 ND8

Fresh 1.20 1.30 2.82 1.05 0.88 1.52 1.14 2.52 0.26 1.04

31 Formaldehyde Carbonyls/Aldehydes (CH,O)H* Oxidation 1 1.81 2.08 3.40 1.48 1.04 1.73 1.56 2.78 0.52 1.17
Oxidation 2 2.15 2.35 4.92 1.71 1.56 2.38 2.66 3.87 0.79 1.14

Fresh 6.31 7.14 | 2.81 3.00 | 529 | 4.08 | 495 4.69 4.24 437

42 }r'fﬁ‘;”'"l - - Oxidation 1 6.10 | 699 | 274 | 299 | 520 | 3.83 | 495 | 520 | 428 | 3.50
s Oxidation 2 5.83 6.58 | 2.71 2.74 | 5.08 352 | 4.76 4.65 3.86 2.66

Fresh 13.2 15.1 13.8 6.57 | 9.34 10.6 15.4 19.0 5.55 10.1

45 Acetaldehyde Carbonyls/Aldehydes (C:H4O)H" Oxidation 1 15.1 16.9 17.2 8.39 10.7 11.5 18.6 22.3 6.66 9.56
Oxidation 2 15.6 17.3 19.3 8.85 12.3 12.7 | 21.1 23.0 6.93 9.96

Formic acid Carboxylic Acids (CH,0n)H* | Fresh BDL | 044 | 047 | 0.63 | 0.15 | 023 | 063 | 068 | 032 | 0.67

47 Oxidation 1 BDL 1.31 1.82 1.82 0.59 1.20 2.19 2.26 1.69 2.96
Ethanol Alcohols (C:HOH™ | Oxidation 2 150 | 218 | 389 | 298 | 142 | 3.06 | 417 | 460 | 241 | 430

Fresh 4.00 3.70 4.66 1.53 1.47 2.42 4.00 6.03 0.87 2.67

57 Acrolein Carbonyls/Aldehydes (CsH4O)H* Oxidation 1 3.85 3.69 4.88 1.69 1.51 3.21 4.17 6.69 1.08 2.96
Oxidation 2 4.12 3.72 4.17 2.33 1.65 4.17 4.82 6.12 1.32 2.51

Fresh 426 | 374 | 587 | 257 | 2.48 3.29 7.69 7.87 0.68 2.64

59 Acetone Carbonyls/Ketones (CsHsO)H* Oxidation 1 4.79 4.19 6.37 2.68 2.82 341 8.34 8.36 1.51 3.05
Oxidation 2 520 | 4.37 6.89 | 2.64 | 3.08 3.90 17.8 8.74 1.90 40.3

Fresh 1.20 | 2.75 17.1 6.18 6.46 8.97 5.31 13.7 2.23 6.73

61 Acetic acid Carboxylic Acids (C2H40,)H* | Oxidation 1 2.72 | 4.26 177 | 7.14 | 6.93 9.07 6.08 13.7 2.69 6.34
Oxidation 2 348 | 4.59 19.2 | 748 8.02 | 9.56 7.88 14.6 3.32 6.22

o | 1-Butan-do-ol Alcohols (CDSOEH" Fre.sh | 79.9 | 90.5 | 26.6 | 344 | 659 | 455 | 58.0 | 639 | 548 | 538
(do-butanol) Oxidation 1 755 | 872 | 266 | 345 | 66.1 | 434 | 571 | 612 | 545 | 45.0
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Oxidation 2 712 | 83.6 | 247 | 308 | 62.7 | 38.0 | 53.6 | 53.7 | 493 | 322
Furan Furans (CHOH® | Fresh 094 | 131 | 272 | 084 | 094 | 131 | 3.18 | 3.67 | 032 | 1.23
69 Oxidation 1 067 | 1.05 | 1.87 | 0.18 | 029 | 0.60 | 2.70 | 2.59 | 0.12 | 045
Isoprene Alkadienes (CsHg)H' Oxidation 2 026 | 049 | 0.87 | 0.14 | 020 | 032 | 1.64 | 149 | 013 | 041
Fresh 129 | 209 | 226 | 080 | 0.70 | 1.24 | 3.02 | 4.00 | 041 | 125
71 | MVK & MACR [C\i‘;zﬁ;‘fllessmemes and |, HO)H* | Oxidation 1 107 | 179 | 219 | 076 | 0.69 | 120 | 2.99 | 392 | 052 | 1.16
Oxidation 2 092 | 1.63 | 1.49 | 046 | 055 | 0.84 | 228 | 274 | 042 | 0.75
Fresh 074 | 1.13 | 201 | 077 | 082 | 1.17 | 279 | 296 | 025 | 1.14
73 ?ﬁggl ;%’ﬁégé‘ie) Carbonyls/Ketones (CsHsO)H' | Oxidation 1 1.08 | 146 | 233 | 090 | 096 | 129 | 325 | 332 | 051 | 120
Oxidation 2 121 | 155 | 264 | 097 | 1.07 | 134 | 3.64 | 3.65 | 054 | 128
Fresh 274 | 271 | 553 | 2.14 | 286 | 2.85 | 9.03 | 9.51 | 0.69 | 2.15
75 | 1-Butanol Alcohols (C4H100)H' | Oxidation 1 276 | 281 | 570 | 226 | 2.86 | 2.77 | 9.6 | 927 | 0.70 | 1.93
Oxidation 2 272 | 276 | 577 | 2.1 | 2.88 | 2.64 | 922 | 870 | 0.67 | 1.54
Fresh 127 | 299 | 124 | 084 | 042 | 064 | 1.66 | 3.13 | 1.16 | 2.33
79 Benzene Hydrocarbons, Aromatic | (CsHe)H" Oxidation 1 1.23 2.89 1.17 0.81 0.40 0.60 1.62 2.96 1.14 1.91
Oxidation 2 1.16 | 2.81 | 1.09 | 0.76 | 041 | 057 | 1.51 | 2.63 | 1.06 | 1.49
Fresh 122 | 1.10 | 1.57 | 0.61 | 044 | 074 | 2.18 | 3.19 | 1.85 | 2.26
81 %;?éﬁ;ﬂf;ge;in ﬁ{)‘:&’t‘éﬁ’e‘r’lgz/Terpe“eS/ (CsHg)H Oxidation 1 0.58 | 0.55 | 029 | 0.10 | 0.10 | 0.12 | 0.68 | 063 | 0.12 | 022
Oxidation 2 042 | 045 | 024 | 0.18 | 025 | 020 | 047 | 052 | 022 | 031
Fresh 201 | 235 | 369 | 129 | 161 | 1.78 | 6.65 | 683 | 042 | 1.77
83 | Furan, 2-methyl- | Furans (CsHO)H* | Oxidation 1 134 | 1.64 | 140 | 0.60 | 052 | 0.76 | 3.50 | 3.58 | 047 | 1.0
Oxidation 2 099 | 124 | 127 | 059 | 063 | 077 | 292 | 3.17 | 039 | 0.94
Fresh 1.67 | 175 | 2.09 | 0.88 | 0.65 | 122 | 3.94 | 479 | 0.64 | 191
85 Ethyl vinyl ketone | Carbonyls/Ketones (CsHsO)H* Oxidation 1 1.55 1.68 2.40 0.95 0.78 1.33 3.98 5.02 0.83 1.88
Oxidation 2 1.54 | 1.60 | 1.79 | 0.67 | 0.61 | 098 | 3.18 | 3.61 | 0.64 | 1.14
Fresh 048 | 1.63 | 125 | 062 | 059 | 048 | 207 | 272 | 122 | 1.25
93 Toluene Hydrocarbons, Aromatic | (C;Hg)H* Oxidation 1 0.42 1.48 1.14 0.58 0.56 0.45 1.90 2.50 1.20 1.06
Oxidation 2 042 | 145 | 1.06 | 055 | 056 | 043 | 1.78 | 2.17 | 1.09 | 0091
. Fresh 1.77 | 204 | 177 | 068 | 056 | 097 | 330 | 568 | 078 | 1.77

95 Phenol Hydrocarbons, Aromatic | (CeHsO)H" —
Oxidation 1 1.19 | 1.39 | 079 | 0.03 | 0.12 | 025 | 1.93 | 2.51 | 008 | 1.77
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Oxidation 2 0.17 | 030 | 027 | BDL | 0.09 | 0.12 | 099 | 1.00 | 0.06 | 0.32
Hexenal Carbonyls/ Aldehydes | (CeHi10O)H" | Presh 1.60 | 1.52 | 228 | 083 | 052 | 1.14 | 399 | 505 | 050 | 187
99 | Maleic anhydride | Anhydrides (CsH:05)H* | Oxidation 1 274 | 297 | 324 | 161 | 123 | 1.66 | 6.61 | 819 | 0.87 | 3.00
> Furanmethanol | Furans (CsH,OnH | Oxidation 2 368 | 3.80 | 4.67 | 237 | 1.92 | 250 | 838 | 9.54 | 123 | 3.20
Fresh 062 | 068 | 1.63 | 0.60 | 048 | 0.69 | 2.61 | 322 | 005 | 0.86
101 | Hexanal Carbonyls/Aldehydes (CesH120)H" | Oxidation 1 0.79 1.03 1.87 0.79 0.56 0.80 3.00 3.65 0.12 1.05
Oxidation 2 1.05 | 1.12 | 196 | 074 | 0.68 | 090 | 336 | 3.65 | 022 | 123
Fresh 054 | 1.18 | 047 | 020 | 0.13 | 025 | 074 | 1.50 | 0.65 | 0.71
105 | Styrene Hydrocarbons, Aromatic | (CsHg)H" Oxidation 1 0.29 0.72 0.32 0.05 0.09 0.19 0.66 1.18 0.27 0.30
Oxidation 2 0.13 | 036 | 0.15 | 0.05 | 006 | 0.10 | 058 | 0.85 | 0.16 | 030
_ Fresh 1.68 | 3.77 | 296 | 1.17 | 136 | 135 | 536 | 7.80 | 2.00 | 2.19
107 (ngyf‘;fé‘;‘;‘“cs Hydrocarbons, Aromatic | (CsHio)H* | Oxidation 1 147 | 360 | 2.88 | 1.19 | 137 | 134 | 494 | 732 | 2.18 | 224
Oxidation 2 124 | 346 | 236 | 089 | 122 | 115 | 415 | 6.00 | 1.92 | 1.90
. Fresh 130 | 129 | 1.76 | 0.67 | 056 | 0.89 | 4.17 | 484 | 033 | 151
113 Izrit'}f;lr_andlone’ 3= | Anhydrides (CsH,05)H" | Oxidation 1 1.68 | 1.75 | 2.02 | 0.81 | 0.70 | 1.04 | 483 | 520 | 053 | 155
Oxidation 2 1.66 | 1.60 | 2.10 | 0.76 | 0.79 | 1.12 | 469 | 455 | 071 | 1.40
Fresh 031 | 051 | 086 | 028 | 027 | 033 | 2.14 | 227 | BDL | 054
115 | Heptanal Carbonyls/Aldehydes (C;H14O)H* | Oxidation 1 0.50 0.65 1.09 0.37 0.28 0.37 2.52 2.53 0.01 0.64
Oxidation 2 051 | 059 | 123 | 038 | 036 | 044 | 271 | 251 | 0.05 | 0.70
' Fresh 032 | 132 | 099 | 040 | 043 | 036 | 222 | 312 | 152 | L1l
121 (thi;g;“yﬁggizene) Hydrocarbons, Aromatic | (CoH;2)H* | Oxidation 1 023 | 1.18 | 095 | 038 | 041 | 036 | 1.96 | 259 | 1.50 | 1.08
Oxidation 2 0.17 | 1.06 | 074 | 028 | 036 | 030 | 1.48 | 2.02 | 129 | 0.96
Naphthalene Hydrocarbons, (CioH)H" | Fresh 0.66 | 238 | 1.11 | 053 | 031 | 046 | 2.15 | 3.52 | 137 | 3.65
129 Aromatic/Naphthalenes Oxidation 1 0.80 | 2.08 | 136 | 0.66 | 036 | 055 | 237 | 337 | 130 | 297
Octanal Carbonyls/Aldehydes (CsHs0)H* | Oxidation 2 0.72 1.71 1.34 0.54 0.41 0.52 2.27 3.01 1.03 1.85
Benzene, 1-methyl- | Hydrocarbons, Aromatic (CoH9)H* Fresh 032 | 067 | 053 | 019 | 024 | 0.19 | 144 | 196 | 0.96 1.00
2-(1-methylethyl)-; . Oxidation 1 031 | 071 | 049 | 016 | 022 | 017 | 121 | 152 | 063 | 066

135 lfzn?ne, 2 ethyl- Hydrocarbons, Aromatic (CoH 1,0 H*

,4-dimethyl-
Benzaldehyde, 3- | Carbonyls/ (O Oxidation 2 026 | 057 | 044 | 0.13 | 021 | 0.16 | 097 | 129 | 055 | 0.8
ethyl- Aldehydes
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Phenylglyoxal

Fresh 073 | 114 | 1.10 | 036 | 038 | 041 | 342 | 423 | 735 | 6.75
137 | Monoterpenes ?gf‘:}r:;:;/bﬁfg oterpencs | (CoHiOH" | Oxidation 1 064 | 088 | 0.84 | 027 | 029 | 032 | 225 | 275 | 026 | 0.60
Oxidation 2 040 | 063 | 072 | 022 | 030 | 029 | 1.85 | 2.00 | 025 | 0.6
Fresh 093 | 1.13 | 1.62 | 046 | 056 | 0.60 | 557 | 5.66 | 026 | 1.00
139 rireet(})li(: y/fhrf::ﬁylz Hydrocarbons, Aromatic | (CsHi0O2)H* | Oxidation 1 0.68 | 071 | 0.87 | 020 | 029 | 029 | 2.61 | 251 | 021 | 055
Oxidation 2 033 | 042 | 067 | 0.13 | 022 | 024 | 1.65 | 145 | 0.19 | 034
Fresh 0.18 | 0.59 | 0.68 | 021 | 026 | 023 | 1.80 | 248 | 0.15 | 044
147 dBii‘l‘:&fulr_a“’ 4.7- Hydrocarbons, Aromatic | (C1oH;0O)H* | Oxidation 1 0.18 | 043 | 032 | 005 | 0.10 | 0.11 | 1.25 | 1.61 | 004 | 0.18
g Oxidation 2 0.10 | 020 | 032 | 006 | 0.09 | 0.10 | 096 | 1.08 | 0.02 | 0.17
C11 aromatics (CiHiH® | Fresh 015 | 031 | 032 | 011 | 0.12 | 0.10 | 092 | 1.16 | 0.03 | 035
149 | 2.3- Hydrocarbons, Aromatic Oxidation 1 021 | 054 | 034 | 020 | 0.15 | 0.13 | 0.75 | 0.95 | 0.06 0.40
Benzofurandione (CsH4O3)H"  ["Oxidation 2 032 | 056 | 041 | 020 | 0.15 | 0.16 | 0.82 | 1.07 | 0.19 | 0.62
Fresh 021 | 036 | 049 | 012 | 0.14 | 0.15 | 1.39 | 1.68 | 0.16 | 0.34
151 3{2;{?;1}1;?;4_ Hydrocarbons, Aromatic | (CoH1002)H" | Oxidation 1 021 | 031 | 045 | 013 | 0.13 | 0.12 | 0.96 1.14 | 0.29 0.38
Oxidation 2 0.16 | 020 | 041 | 008 | 0.13 | 0.13 | 080 | 0.83 | 022 | 027
Phenol, 2,6- Hydrocarbons, Aromatic | (CsHiOnH' | Fresh 0.19 | 051 | 039 | 0.09 | 0.16 | 0.08 | 1.93 | 2.14 | 020 | 051
155 dimethoxy- Oxidation 1 024 | 036 | 048 | 009 | 0.12 | 002 | 1.17 | 127 | 013 | 032
Naphthalene, 2- Naphthalenes (CioH o)H* | Oxidation 2 017 | 021 | 046 | 009 | 0.14 | 0.11 | 095 | 092 | 0.15 | 027
ethenyl-

Dibenzofuran Furans (CoHOH | Fresh 001 | 0.17 | 0.08 | BDL | 0.02 | 0.03 | 054 | 0.76 | 0.07 | 0.21
169 | 123 Oxidation 1 0.03 | 0.1 | 0.08 | BDL | 0.03 | 0.01 | 034 | 038 | 000 | 0.15
Trimethoxybenze | iy drocarbons, Aromatic | (CoHIZ0DH' | Oxigation 2 0.01 | 0.04 | 0.10 | BDL | 0.03 | 0.01 | 027 | 033 | 003 | 0.12

ne . . . . . . . . .

Other measured/unspecified species

Fresh 594 | 37.1 | 99.8 | 32.1 | 522 | 495 | 93.6 | 1095 | 1.99 | 188
33 Various species including methanol Oxidation 1 37.8 374 | 100.6 | 32.3 51.3 47.0 91.9 105.4 1.97 18.9
Oxidation 2 37.8 | 360 | 101.0 | 313 | 50.8 | 455 | 102.0 | 98.3 | 3.33 | 182
Fresh 295 | 608 | 487 | 241 | 394 | 375 | 563 | 650 | 327 | 3.74
41 Various fragments Oxidation 1 2.56 5.51 4.43 2.21 3.79 3.76 5.32 6.42 3.12 3.24
Oxidation 2 233 | 520 | 340 | 2.17 | 3.63 | 3.84 | 491 | 537 | 295 | 2.70
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Fresh 9.22 12.6 30.3 12.3 15.4 18.3 16.3 27.5 7.26 14.5

43 Various species Oxidation 1 10.5 13.5 31.9 13.6 16.0 18.9 18.3 29.3 8.10 13.5

Oxidation 2 10.9 13.5 34.4 13.8 17.1 19.0 20.8 30.3 8.55 12.4

Fresh 0.11 0.18 0.16 0.08 0.13 0.09 0.16 0.18 0.12 0.13

63 Various species Oxidation 1 0.20 0.28 0.15 0.12 0.14 0.11 0.18 0.24 0.14 0.16

Oxidation 2 0.22 0.31 0.22 0.14 0.20 0.17 0.26 0.31 0.16 0.18

Fresh 241 2.15 3.79 1.41 1.34 1.92 5.92 6.43 0.46 2.09

87 Various species Oxidation 1 2.37 2.12 4.07 1.51 1.45 2.01 6.40 6.81 0.60 1.95

Oxidation 2 2.33 1.96 3.87 1.36 1.48 1.85 6.06 5.96 0.61 1.58

Fresh 0.14 0.11 0.20 0.05 0.05 0.12 0.27 0.38 BDL 0.10

88 Various species Oxidation 1 0.14 0.12 0.22 0.06 0.08 0.11 0.38 0.36 0.03 0.12

Oxidation 2 0.14 0.11 0.23 0.07 0.08 0.11 0.33 0.28 0.02 0.08

Fresh 0.77 BDL | BDL 0.06 BDL | BDL | BDL BDL BDL BDL

91 Various species Oxidation 1 048 | BDL | BDL | 0.03 | BDL | BDL | BDL | BDL | BDL BDL

Oxidation 2 0.75 BDL | BDL | BDL | BDL | BDL | BDL BDL BDL BDL

Fresh 0.33 0.68 0.50 0.19 0.12 0.14 1.22 1.68 0.41 0.72

103 | Various species Oxidation 1 0.41 0.65 0.65 0.19 0.10 0.16 1.35 1.86 0.53 0.63

Oxidation 2 0.51 0.56 0.77 0.20 0.17 0.26 1.38 1.82 0.46 0.55

Fresh 0.05 0.15 0.11 0.07 0.04 0.01 0.50 0.64 0.04 0.15

163 | Various species Oxidation 1 0.06 0.20 0.09 0.03 0.06 0.02 0.33 0.45 0.03 0.10

Oxidation 2 0.06 0.11 0.11 0.03 0.05 0.03 0.32 0.44 0.05 0.12

Fresh 123.1 | 122.8 | 225.8 | 82.9 | 109.5 | 120.5 | 2359 | 300.4 | 46.7 104.1

Total V.OCS Oxidation 1 105.6 | 127.0 | 230.4 | 87.4 | 110.1 | 119.0 | 234.3 | 289.4 | 42.7 92.0
(excluding m/z 42 and m/z 66 related to 1-Butan-d9-ol)

Oxidation 2 107.8 | 123.0 | 237.0 | 88.5 | 1159 | 123.1 | 258.0 | 2744 | 46.2 123.7

ACO, x 1000 (ppb) * 14.7 8.7 145 | 36.4 8.0 7.2 15.5 14.2 7.7 22.9

203

*ACO,= COx» (after emissions injection) - CO, (before emissions injection).
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204

Table S2: Prominent species detected by TD-GCMS for a typical experiment (DN4).

MW Name Neutral Formula | Fresh Frac. Day | Night
%

94 Phenol CsHsO 0.84 045 | 035
108 Phenol, 2-methyl- C;7HO 0.61 - -
108 Phenol, 4 methyl- C;7HzO0 0.33 0.03 -
122 Phenol, 2,5-dimethyl- CgH100 0.26 - -
122 Phenol, 2,3-dimethyl- CgH100 0.15 - -
122 Phenol, 2-ethyl- CsH100 0.02 - -
124 Phenol, 2-methoxy- C7H;z0; 0.71 33% 0.10 -
138 Phenol, 2-methoxy-4-methyl- CsH1002 0.37 - -
150 2-Methoxy-4-vinylphenol CoH1002 0.04 - -
152 Phenol, 4-ethyl-2-methoxy- CoH 120, 0.21 - -
154 Phenol, 2,6-dimethoxy- CsH1003 0.15 - -
164 3-Allyl-6-methoxyphenol Ci0H 120, 0.02 - -
166 Phenol, 2-methoxy-4-propyl- Ci0H 140, 0.04 - -
139 Phenol, 2-nitro- C¢HsNO;3 - - 0.04 0.06
153 Phenol, 4-methyl-2-nitro- C7H7NOs - - 0.01 -
120 Acetophenone CsHzO - - 0.40 | 0.51
134 Phenylglyoxal CsHeO» - - 0.28 | 0.36
128 Naphthalene CioHs 0.4 0.11 | 0.10
142 Naphthalene, 2-methyl- CiiHio 0.1 - -
142 Naphthalene, 1-methyl- CiiHio 0.09 - -
154 Naphthalene, 2-ethenyl- Ci2Hio 0.05 6% - -
156 Naphthalene, 2,6-dimethyl- Ci2Hp 0.05 - -
156 Naphthalene, 1,7-dimethyl- Ci2Hiz 0.02 - -
156 Naphthalene, 1,3-dimethyl- Ci2Hiz 0.01 - -
156 Naphthalene, 2,3-dimethyl- Ci2Hi 0.01 - -
118 Benzofuran CsHsO 0.12 - -
146 Benzofuran, 4,7-dimethyl- CioH100 0.09 2% - -
168 Dibenzofuran Ci2HsO 0.005 0.02 -
148 2,3-Benzofurandione CsH403 - - 0.01 0.01
82 Furan, 2-methyl- CsHeO 0.24 - -
96 Furfural CsH40, 0.62 0.15 -
96 Furan, 2,5-dimethyl- C¢HsO 0.17 - -
98 2-Furanmethanol CsHgO» * 1%

110 2-Furancarboxaldehyde, 5-methyl- CsHsO2 0.16 - -
110 Ethanone, 1-(2-furanyl)- CsHsO: 0.05 - -
110 Furan, 2-ethyl-5-methyl- CsHsO: 0.03 - -
110 Furan, 2,3,5-trimethyl- CsH,00 0.01 - -
98 Maleic anhydride C4H,03 - - 0.03 | 0.05
112 2,5-Furandione, 3-methyl- CsH403 - - 0.03 0.03
78 Benzene CsHs 1.18 0.82 | 0.59
92 Toluene C7Hg 1.21 093 | 0.77
103 Benzonitrile C7HsN 0.15 34% 0.09 | 0.06
104 Styrene CsHs 0.19 0.02 | 0.04
106 p-Xylene CsHio 0.36 0.16 | 0.14
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106 Ethylbenzene CsHio 0.16 0.13 | 0.13
106 o-Xylene CsHio 0.11 0.09 | 0.07
118 .alpha.-Methylstyrene CoHio 0.07 - -
120 Benzene, 1,2,3-trimethyl- CoHin 0.08 - -
120 Benzene, (1-methylethyl)- CoH12 0.07 0.04 | 0.03
120 Benzene, 1,2,4-trimethyl- CoHin 0.07 0.03 0.03
120 Benzene, propyl- CoH12 0.03 - -
120 Benzene, 1,3,5-trimethyl- CoHin 0.02 - -
120 Benzene, 1-ethyl-2-methyl- CoHi12 0.02 - -
130 2-Methylindene CioHio 0.04 - -
134 Benzene, 1-methyl-2-(1-methylethyl)- CoHis 0.03 - -
134 Benzene, 2-ethyl-1,4-dimethyl- CoHis 0.02 - -
168 1,2,3-Trimethoxybenzene CoH 1203 0.09 - -
108 p-Benzoquinone CsH40; - - 0.04 | 0.02
131 Benzeneacetonitrile, .alpha.-oxo- CsHsNO - - - <0.01
120 Benzaldehyde, 4-methyl- CsHzO 0.1 - -
106 Benzaldehyde C7HsO 0.68 7% 0.80 | 1.09
132 Cinnamaldehyde, (E)- CoHsO 0.04 - -
120 Benzeneacetaldehyde CsHzO - - 0.04 | 0.04
122 Benzaldehyde, 2-hydroxy- C7Hs0: - - 0.04 | 0.04
134 Benzaldehyde, 3-ethyl- CoH 00 - - - 0.03
100 Hexanal Ce¢H120 - - 0.08 | 0.07
114 Heptanal C7H140 - - 0.03 | 0.04
128 Octanal CgHi60 - - 0.04 | 0.06
142 Nonanal CoHi50 - - 0.10 | 0.18
156 Decanal CioH200 - - 0.06 | 0.08
170 Undecanal Ci11H20 - - - 0.01
74 1-Butanol C4H100 - - 2.30 | 6.63

205 *Coeluted with other species.
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206
207
208

209
210
211

Table S3: Evolution of the water soluble oxidative potential (WS-OP), expressed as per mass normalized DTT activity (DTTwm), organic carbon
(OC) of the samples, and the average oxygen-to-carbon ratio (O:C) for the sampling period, across experiments and for both diurnal oxidation

cycles.
DTTw [pmol min! pg -1 Organic Carbon (OC) [pg] Oxygen to carbon (0:C)

Exp. Fresh Daytime Nighttime Fresh Daytime Nighttime Fresh Daytime Nighttime

mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD
DNI1 51.42+4.73 77.58 £6.32 68.70 £ 5.97 3.33+£0.31 501+04 4.09+0.35 0.43+0.003 | 0.55+0.024 | 0.61+0.003
DN2 56.25+5.18 117.14 £ 8.98 77.63+7.11 3.59+£035 | 633+£049 3.77+0.36 0.39+0.002 | 0.62+0.019 | 0.66 +0.006
DN3 21.23 +5.68 102.86 +17.97 68.44 + 4.66 7.76 £0.67 1.22+022 | 1.46+0.210 | 0.38+0.003 | 0.59+0.015 | 0.65+0.007
DN4 30.71 2.99 11749+ 11.84 | 5046+ 12.93 2.96+0.3 2.72+0.29 0.66 £0.18 0.38+0.004 | 0.54+0.011 | 0.60+0.005
DN5 57.23+4.92 81.63 £6.18 73.63 £11.11 385+£035 | 2.21+£0.17 1.35+0.22 0.35+0.003 | 0.50£0.016 | 0.56+0.003
DN6 41.28 £4.68 64.97+6.51 86.90 + 16.17 1.55+0.24 | 2.68+0.29 4.05+0.29 0.36 £0.002 | 0.57+0.013 0.6 +0.004
DN7 79.03+11.29 | 127.13 +£13.06 94.34+£6.72 428+0.41 4.73+0.44 5.290.46 0.41+0.002 | 0.56+0.014 0.61 0.014
DNS8 46.18 +4.46 54.33 £5.09 67.44 + 595 2.18+0.26 | 2.68+0.28 1.00+0.20 0.44+0.003 | 0.56+0.017 | 0.60+0.003

Fresh Nighttime Daytime Fresh Nighttime Daytime Fresh Nighttime Daytime

mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD
ND1 31.84 +2.80 4248 +£3.10 70.97 £ 5.74 397+034 | 7.95+£0.54 5+0.39 0.41+£0.002 | 0.54+0.007 | 0.65+0.010
ND2 22.63 +2.35 58.16 £5.36 94.55 +13.71 2.68+0.29 | 3.15+£0.31 0.94+0.15 0.47+£0.002 | 0.61+0.009 | 0.69=+0.006
ND3 36.18 £ 3.67 57.56 £ 6.56 89.04 +£9.80 2.54+0.27 | 2.03+£0.24 2.14+0.25 0.29+£0.003 | 0.42+0.009 | 0.51=+0.009
ND4 34.56 £2.46 85.14 £ 6.97 43.55+3.20 7.81+0.52 | 6.97+4.37 7.5+0.51 0.39+£0.006 | 0.49+0.007 | 0.57+0.009
ND5 33.23+3.33 4495 +3.63 52.03 £ 4.04 3.11+0.31 3.63+598 6.91+0.5 0.37+0.002 | 0.47+0.007 | 0.57+0.011
ND6 58.27 +4.25 51.61 +3.81 61.92 +4.51 7.95+0.55 | 3.81+8.53 838+ 0.57 | 043+0.002 | 0.51+0.007 | 0.61+0.009
ND7 44,71 +£3.96 46.84 +£3.90 39.68 +3.27 348+032 | 3.90+4.43 4.5+0.37 0.23+£0.002 | 0.36+0.008 | 0.41=+0.006
ND8 41.07 +3.41 48.68 +3.81 51.60 +4.23 4.55+0.37 | 3.81+5.99 5.37+0.41 0.35+0.002 | 0.47+0.008 | 0.53+0.007
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212  Table S4: Theoretical calculation of reacted fractions and lifetimes of selected VOCs during their reaction with OH in typical experiments DN1
213 and NDI.
VOCs m/z Reaction with OH DN1 ND1
[H'] Expression Reference kou Daytime Daytime
(296-340K) [molecules OH = 3.21x10° [molecule cm™] OH = 4.18%10° [molecule cm™]
1 3 _1 % ek sk . . . .
cm 57 “C/Co 1-C/Co | Observed Lifetime | C/Co | 1-C/Co | Observed | Lifetime
reacted [h] reacted [h]
fraction fraction
Acrolein 57 1.96x101 MCM (v3.3.1)! 1.96E-11 63.6% 36.4% 3.7% 4 55.4% | 44.6% 14.6% 3
Isoprene 69 2.7x10"Mexp(390/T) | MCM (v3.3.1) 1.00E-10 9.8% 90.2% 28.7% 4.9% 95.1% 53.3% 1
NIST database?;
1.32x10 (Atkinson, 1986; o o 0 o N 0
Furan 69 lexp(334/T) Bierbach et al., 4.06E-11 39.1% 60.9% 28.7% 2 29.4% | 70.6% 53.3% 2
1995)
MACR 71 8.0x10%exp(380/T) | MCM (v3.3.1) 2.88E-11 51.4% 48.6% 17.5% 3 42.1% | 57.9% 32.2% 2
MVK 71| 3210 (Atkinson, 1986) | 1.86E-11 | 65.1% | 34.9% | 17.5% 5 572% | 42.8% | 32.2% 4
exp(514/T)
12 i (Calvert et al.,
Benzene 79 ?.9333/;;0 exp( 2002; Seinfeld 122E-12 | 972% | 2.8% 2.9% 71 96.4% | 3.6% | 6.8% 55
and Pandis, 2016)
?f;gnmerpenes 81 | 4.2x10"2%exp(565/T) | NIST database 2.81E-11 | 522% | 47.8% 52.8% 3 42.9% | 57.1% 17% 2
Methyl furan (3- NIST database;
y 83 3.2x10"%exp(310/T) | (Aschmann et al., 9.09E-12 81.1% 18.9% 33.3% 10 76.1% | 23.9% 9.3% 7
methylfuran) 2011)
4.36x10 NIST database;
Ethyl vinyl ketone 85 14(T/298)>%2 : 1.43E-11 71.8% 28.2% 7.5% 6 65.0% | 35.0% 25.5% 5
(Paul et al., 2018)
exp(1725/T)
(Calvert et al.,
Toluene 93 1.8x10""2exp(340/T) | 2002; Seinfeld 5.66E-12 87.7% 12.3% 11.9% 15 84.3% | 15.7% 6.8% 12
and Pandis, 2016)

I MCM(v3.3.1): https://mcm.york.ac.uk/MCM/browse
2 NIST database: https://webbook.nist.gov
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47x107 MCM (v3.3.1); ] . , , . . .
Phenol 95 Bexp(1220/T) IUPAC databasc® 2.86E-11 51.7% 48.3% 32.5% 42.3% | 57.7% 65.3% 2
1.02x10 NIST database; o o 0 o o 0
Styrene 105 | 1igsos30/T) (Chootal.2014) | O12E-11 | 243% | 757% 46.1% 15.9% | 84.1% | 52.6% 1
o- 1.36x107!! (at 298 (Seinfeld and 0 o o 0
xylene K) Pandis, 2016) 1.36E-11 73.0% 27.0% 66.4% | 33.6% 5
m- 1.66x10 NIST database; o o o o
C8 | ylene | 107 | Vexp(115/T) (Atkinson, 1986) | >HE-11 | 568% | 43.2% | 50, 47.9% | S21% 147 99, 3
aromatics -
N L a3x10! MCM (v3.3.1);
| 1'52X10_” (Seinfeld and 1.43E-11 71.9% 28.1% 65.0% | 35.0% 5
xylene ' Pandis, 2016)
123 361x10- NIST database; . . . . )
TMB Lexp(620/T) (Bohn and 2.91E-11 51.0% 49.0% 41.6% | 58.4%
Zetzsch, 2012)
: NIST database;
s | Ton | 12 122'73X(1720 m (Bohn and 3A9E-11 | 47.9% | 521% | 25.7% 383% | 61.7% | 21.7% 2
aromatics xp Zetzsch, 2012)
135 NIST database;
T’NEB 4.4x10"%exp(738/T) | (Aschmann et al., 5.28E-11 29.5% 70.5% 20.4% | 79.6% 1
2006)
-11
Naphthalene 129 124‘)17”0 @298 | \1ST database 217E-11 | 60.6% | 39.4% ; 52.0% | 48.0% | 0.84% 3
Efg:r‘l’;)erpenes @1 137 | 1.2¢10exp(440/T) | MCM (v3.3.1) 528E-11 | 29.5% | 70.5% 12.9% 204% | 79.6% | 13.7% 1
Creosol/2-
methoxy-4- 139 | (9.45£0.59)x10"! gf;’f“;&%‘;meur 8.86E-11 | 12.9% | 87.1% 27% 6.9% | 93.1% | 23.3% 1
methylphenol °
NIST database;
. 3.4x10°1-3.5x10712 | (Atkinson, 1987; o o o o
Dibenzofuran 169 (at 298 K) Brubaker and 3.4 E-11 45.6% 54.4% - 35.9% | 64.1% - 2
Hites, 1998)
214  "The remaining fraction was calculated assuming first order reaction of the VOCs species with OH by applying the equation C/Co=exp(-kon[OH]t), for t=2h
215  ""The reacted fraction using the relationship 1- C/Co. OH reaction rates (kou) calculated at T = 298 +£ 2 K; P = 1 atm
216  "Lifetimes were determined as the reciprocal of the product of OH concentration and the reaction rate constant for each VOC with OH (kon).

3TUPAC database: https://iupac.aeris-data.fr/
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217  Table S5: Theoretical calculation of reacted fractions and lifetimes of selected VOCs during their daytime reaction with O3 in typical experiments
218 DN1 and NDI.
VOCs m/z Reaction with O3 DN1 ND1
[H+] Expression Reference kos Daytime Daytime
[molecules™! 03 = 8.15x10"[molecule cm™] 03 =3.77x10"? [molecule cm™]
cm?® s Observed Lifetime Observed Lifetime
C/Co 1- C/Co reacted [h] C/Co 1- C/Co reacted [h]
fraction fraction
Acrolein 57 | 2.9x101 xgg/ll ) 2.90E-19 99.8% | 0.2% 3.7% 1176 99.2% 0.8% 14.6% 254
7.86x10 Bexp(- (Seinfeld and o o o 0 o 0
Isoprene 69 | 1913m) Pandis, 2016) | 26E-17 92.9% | 7.1% 28.7% 27 71.1% | 28.9% 53.3% 6
Furan 69 | 2.42x10°'8 NIST 2.42E-18 98.6% 1.4% 28.7% 141 93.6% 6.4% 53.3% 30
database
. 1.4x10"Bexp(- MCM o 0 o 0 0 0
Methacrolein (MACR) | 5100m) 33.1) 1.19E-18 99.3% | 0.7% 17.5% 286 96.8% 3.2% 32.2% 62
; 16 _

lll/lef(t)}rllyel (‘&‘3;() 71 f'sszxol/% exp( xgg/[l) 5.10E-18 97.1% | 2.9% 17.5% 67 87.1% 12.9% 32.2% 14
Benzene 79 | 1.72x102 I;;;Ease 1.72E-22 | >99.9% | <0.01% 2.9% 1982649 | 100.0% | 0.0% 6.8% 428001
X::ﬁﬁg;:r‘l‘)e 83 | 2.00x107 x?;dl) 2E-17 88.9% | 11.1% 33.3% 17 58.1% | 41.9% 9.3% 4
Ethyl vinyl ketone 85 | 6.04x10718 s 6.04E-18 | 96.5% | 3.5% 7.5% 56 84.9% | 15.1% | 25.5% 12
Toluene 93 | 3.9x102 g;‘sacse 3.90E-22 100.0% | 0.0% 11.9% 874399 | 100.0% | 0.0% 6.8% 188759
Phenol 95 | 1.2x101 g‘f‘ﬂ‘fgg‘z’;‘ et 1.20E-19 99.9% | 0.1% 32.5% 2842 99.7% 0.3% 65.3% 613
Styrene 105 | 1.7x10°" xgyl) 1.70E-17 90.5% | 9.5% 46.1% 20 63.0% | 37.0% 52.6% 4

o-xylene 1.72x102! NIST 172E21 | 100.0% | 0.0% 198265 | 100.0% | 0.0% 42800

database

acrimaﬁcs m-xylene 107 | 8.48x1022 gg;gase 848E-22 | 100.0% | 0.0% | 127% | 402141 | 100.0% | 00% | 17.9% | 86811

p-xylene 1.36x102! I;;;Ease 1.36E-21 100.0% | 0.0% 250747 | 100.0% | 0.0% 54129
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NIST

123 TMB 1.60x102! 1.60E-21 | 100.0% | 0.0% 213135 | 100.0% | 0.0% 46010
9 121 database 25.7% 21.7%
. . 0 . 0
aromatics | 3 s g 2.19x10°2! I;altsagase 2.19E-21 | 100.0% |  0.0% 155715 | 100.0% | 0.0% 33615
Naphthalene 129 | <3.01x101 I;;tigase 301E-19 | 99.8% | 0.2% ] 1133 992% | 08% | 084% 245
. 1.01x10 Bexp(- (Seinfeld and o 0 0 0 0 0
Monoterpenes (o-pinene) 137 732/T) Pandis, 2016) 8.60E-17 60.4% 39.6% 12.9% 4.0 9.7% 90.3% 13.7% 0.9
Dibenzofuran 169 | <8x102 IUPAC 8.00E-20 | 100.0% | 0.0% ] 4263 9.9% | 0.1% ] 3681
database
219
220 Table S6: WS-OP statistical analysis results of independent samples T-test for the examined hypotheses.

Day-to-night oxidation
t-test 1 t-test 2 t-test 3
Hypotheses Ho: Fresh = UV oxidized WS-OP | Ho: Fresh = NOs oxidized WS-OP | Ho: UV oxidized = NO; oxidized WS-OP
Hi: UV oxidized > fresh WS-OP | H;: NO; oxidized > fresh WS-OP | H;: UV oxidized > NO; oxidized WS-OP
WS-OP Fresh UV aged Fresh NOs aged NOs aged UV aged
measurements
DNI1 51.42 77.58 51.42 68.70 68.70 77.58
DN2 56.25 117.14 56.25 77.63 77.63 117.14
DN3 21.23 102.86 21.23 68.44 68.44 102.86
DN4 30.71 117.49 30.71 50.46 50.46 117.49
DN5 57.23 81.63 57.23 73.63 73.63 81.63
DN6 41.28 64.97 41.28 86.90 86.90 64.97
DN7 79.03 127.13 79.03 94.34 94.34 127.13
DNS 46.18 54.33 46.18 67.44 67.44 54.33
Sample size n, =8 n, =8 n, =8 n; =8 n, =8 n; =8
Mean value Hy = 47.92 H; =92.89 Hy = 47.92 Hi =92.89 Hy = 47.92 H; =92.89
SD 0% =313.1 02 =17275 0% =313.1 02 =178.2 0% =1727.5 02 =178.2
v/SD o, =17.70 0, = 26.97 o, =17.70 o, = 13.35 o, = 27.00 o, = 13.30
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to 3.943 3.257 1.828
Degrees of freedom 14 14 14
F(ct) 0.95 0.95 0.95
o 0.05 0.05 0.05
ct 1.761 1.761 1.761
Check to> ct to> ct to> ct
Hypothesis accepted H, H, H,
Night-to-day oxidation
t-test 1 t-test 2 t-test 3
Hypotheses Ho: Fresh =NOs3 oxidized WS-OP | Ho: Fresh = UV oxidized WS-OP | Ho: UV oxidized = NO3 oxidized WS-OP
Hi: NOs oxidized > fresh WS-OP | H;: UV oxidized > fresh WS-OP | H;: UV oxidized > NOs oxidized WS-OP
WS-OP Fresh NOs aged Fresh UV aged NOs aged UV aged
measurements
ND1 31.84 42.48 31.84 70.97 42.48 70.97
ND2 22.63 58.16 22.63 94.55 58.16 94.55
ND3 36.18 57.56 36.18 89.04 57.56 89.04
ND4 34.56 85.14 34.56 43.55 85.14 43.55
ND5 33.23 44.95 33.23 52.03 44.95 52.03
ND6 58.27 51.61 58.27 61.92 51.61 61.92
ND7 (olive + pine) 44.71 46.84 44.71 39.68 46.84 39.68
NDS (olive + pine) 41.07 48.68 41.07 51.60 48.68 51.60
Sample size n, =8 n, =8 n, =8 n; =8 n, =8 n; =8
Mean value Hy = 37.81 H; = 54.43 Hy = 37.81 = 6292 R, = 54.43 = 62.92
SD 05 =111.02 | c? =185.44 05 =111.02 02 =415.8 0% = 185.44 02 = 415.8
vSD o, = 10.54 o, = 13.62 o, = 10.54 o, = 20.39 o, =13.62 o, = 20.39
to 2.730 3.094 0.979
Degrees of freedom 14 14 14
F(ct) 0.95 0.95 0.95
o 0.05 0.05 0.05
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ct 1.761 1.761 1.761
Check to>ct to>ct to<ct
Hypothesis accepted H, H, Ho
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