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Section S1. Photochemical reaction system

As illustrated in Fig. S1, the aqueous-phase photochemical experiments were
conducted in a custom-built reaction system. The entire apparatus was housed in a light-
tight enclosure to eliminate interference from ambient light. A 500 W long-arc xenon
lamp was horizontally mounted in a lamp housing at the top of the enclosure to simulate
tropospheric solar radiation. Given the substantial heat generated during xenon lamp
operation, a combined air- and water-cooling system was employed to maintain a
relatively constant reaction temperature. Prior to each experiment, a peristaltic pump
was used to circulate 4 °C cooling water through the sample tray. Under the combined
thermal influence of the xenon lamp and cooling water, the temperature of the water
bath remained relatively stable at 25 + 3 °C.

PM; s extracts were placed in custom-made cylindrical glass vessels positioned
directly beneath and parallel to the xenon lamp tube. The height of the reaction solution
in each vessel was maintained below the water level of the cooling bath to ensure
effective heat dissipation. A wire mesh was placed at the bottom of the sample tray to
maximize contact between the reaction vessel base and the cooling water. High-purity
quartz plates were placed atop the vessels to prevent water evaporation and consequent

changes in reactant concentrations during irradiation.



Peristaltic Pump

[

Long-arc Xenon Lamp

/l Peristaltic Pump
pd /
Q | [1) — T
| Inlet
Outlet Fan \ High-Purity Water
Water | Quartz Sheet

Iron Wire Net
v Ice Pack
Dark Chamber
43
44 Figure S1. Schematic plot of the photochemical reactor.
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Figure S2. Seasonal concentration variations of water-soluble organic compounds

46

(WSOC) in PM23s.
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49  Figure S3. Contributions of NO2~ and NO;~ photolysis to ‘OH photoproduction rate

50  (Pon, M's™!) in PM 5 extract in different seasons.
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Table S1. Pseudo-first-order rate constants (k’) for the consumption of 2,6-

dimethoxyphenol (SYR) and methyl jasmonate (MeJA) in photochemical oxidation

experiments.

Probe

k’

Summer

Autumn

Winter

k'syr(s1) @

k'syr,on (s ®

(1.00+0.35)x10
(4.29+1.15)x10°S

(1.40+0.80)x 10"
(5.03+2.36)x10°S

(4.42+4.87)x10"
(4.86+3.03)x10°S

SYR  K'syr 100¢(s) © (4.49+1.85)x10  (1.49+0.45)<10"5  (1.10+£0.78)x 10
K'syr,3c* (s) ¢ (4.85£3.21)x10°  (7.0948.15)x10°5  (2.79+4.10)x 10"
K'syr,sc+ /INSOC (M1-s)  0.073+0.041 0.098+0.090 0.269+0.332
Kivesa (s * (1.11£0.53)x105  (1.97+0.88)x10°  (3.38+2.90)x10°
K'vesa, on () ® (1.11£0.30)x105  (1.30+0.61)x10°5  (1.25+0.78)x10°

MeJA  Kyera, 100 (s) © (7.49+0.31)x10  (2.49+0.75)x107  (1.84+1.30)x 10
Kvtesa, ace () ¢ _e (6.25+6.48)x10  (1.92+2.12)x10°
k'vesa, 30 /WSOC (Mg - © 0.0084+0.0063  0.0125:0.0050

@ The experimentally measured pseudo-first-order rate constants for SYR and MeJA decay in
photochemical oxidation experiments.

® The pseudo-first-order rate constants for probe reactions with -OH radical. These values were
calculated as the product of the second-order rate constants (ksyr+on and kmesa+on) and the steady-
state concentration of -OH determined in Sect. 3.1.1.

¢ The pseudo-first-order rate constants for probe reactions with 'O>*. These values were calculated
as the product of the second-order rate constants (ksyr+io2 and kmeja+102+) and the steady-state
concentration of 'O,* determined in Sect. 3.1.2.

4 The pseudo-first-order rate constants for SYR and MeJA reactions with 3C*. Neglecting
contributions from other oxidants, these were calculated as: & ’syr, 3c+= k’syr — kK 'syr, on — £ 'syr, 102+
— JsyR; k'Meia, 3¢+ = k 'Meia — k 'Mesa, ol — K 'MeJa, 102% — JMeJA.

¢ For summer samples, the calculated values of & mesa, 3c+ were frequently negative; therefore, the

contribution of 3C* to MeJA consumption in summer samples was considered negligible.
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Table S2. Correlation coefficients of air temperature (T), relative humidity (RH), and

ozone (O3) concentration with various components in PMb s.

r T RH O3
NOs~ -0.31 0.44* -0.59%#*
WS-Fe 0.37* 0.39%* -0.075
WSOC -0.052 -0.11 -0.28
levoglucosan -0.63%** -0.060 -0.74%**
cholesterol -0.088 -0.044 -0.38*
phthalic acid -0.091 0.25 -0.19
methylnitrocatechol -0.78%#** -0.19 -(.88*H*
cis-pinonic acid 0.76%** 0.33 (0.53%**
2-methylerythritol 0.87%:%* 0.43* 0.69%**
3-hydroxyglutaric acid 0.86%** 0.45% 0.67%**

*p<0.05, **p<0.01, **%p<0.001



71  Table S3. Second-order rate constants (k) for reactions of typical anthropogenic and
72 biogenic precursors with -OH, 'O2*, and 3C*.
kOH (M-l.s-l) k102* (M-l.s-l) k3C* (M-l.s-l)
Precursors
Values References Values References Values  References
Anthropogenic organic precursors
(Krofli¢ et al.,
Phenol 1.6x10'° 2.9x108 3.0x10%
2020) . .
(Li et al, (Smith et al.,
Resorcinol 5.8x10° (Sl’nlth et al. 2.0x107 2023) 7.1x108 2015)
Hydroquinone 1L.1x10'0  2015) 2.5%107 1.5%x10°
(Sun et al, (Tratnyek and (Kaur et al.,
Eugenol 2.6x101° 3.6x107 3.6x10°
2021) Holgne, 1991) 2019)
. (Li et al, (Machado et (Ma et al.,
Vanillin 4.0x10% 3.5x10° 1.9x10°
2014) al., 1997) 2021)
Biogenic organic precursors
Methyl jasmonate 6.7x10° 6.0x10° 2.5x108
Methyl salicylate 8.4x10° <1.0x10° 9.8x10°  (Richards-
(Richards- (Richards- d
Foliate acetate 8.610°  Henderson of 39105  Henderson et 1.1x10°  Henderson
et al.,
Cis-3-hexen-1-ol saxier 201D, g0 AL20MD 00 2014p)
2-methyl-3-buten-2-0l ~ 8.0x10° 8.0x10° 4.0x107

73

74

75

76

77

78

Note: The second-order rate constants for reactions of each precursor with triplet excited organic
matter were calculated as kscs=y3c1+Xksci#ty3ca+xksco+. Given that the reactivity of 3C* in the
atmospheric PM; s extracts in this study was equivalent to that of a mixture of 44% 3DMB* and 56%
3BIMAP* (i.e., y3c1=44%, y3c2=56%), ksci+ and ksco+ represent the rate constants for reactions of
each precursor with SDMB* and 33MAP*, respectively. For precursors lacking literature-reported

rate constants with 33MAP*, the values were approximated using the rate constants with SDMB*.
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