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1 S1. Detection of inorganic ions in PM2:5 extracts

The main cations of sodium (Na+ ), ammonium (NH4+ ), potassium (K+ ), magnesium (Mg2+ ), and calcium (Ca2+ ), along with60
the main anions of �uoride (F� ), chloride (Cl� ), nitrate (NO3

+ ), and sulfate (SO42� ) were detected using ion chromatography
(IC) system (Dionex ICS-1100, Thermo Fisher Scienti�c). Separation of the cations was achieved using a Dionex IonPac
CS12A analytical column (4� 250 mm) equipped with a Dionex IonPac CG12A guard column (4� 50 mm). Separation of
the anions was achieved using a Dionex IonPac AS18 analytical column (4� 250 mm) equipped with a Dionex IonPac AG18
guard column (4� 50 mm) were used. 31 mM methanesulfonic acid (MSA) and 20 mM potassium hydroxide (KOH) were65
used as the eluents for the separations of cations and anions, respectively, and both were delivered at a �ow rate of 1 mL min� 1.

2 S2. Determination of absolute spectral irradiance of 12 UVA lamps

An Ocean Optics USB-4000 UV-Vis spectrometer was used to record the relative spectral irradiance, and the photolysis rate
of the chemical actinometer, 2-NB (10 µM), to quantify the absolute irradiance. The decay rates of 2-NB measured throughout
this study were consistent (0.0114� 0.0002 s� 1), which indicated that the irradiance intensity of the light source was stable in70
the course of experiments. The absolute spectral irradiance (Iabs(� ), mol-photons cm� 2 s� 1 nm� 1) was calculated using the
following equation

I abs(� ) = 
 I rel (� ) (1)

where the relative irradiance Irel (� ) at each wavelength was recorded using a UV-Vis spectrometer (USB-4000, Ocean Optics),
and the scaling factor
 was calculated using the following equation:75


 =
k2-NB

ln(10)� (103 cm3 L � 1 � 1 mol / NA molecules) � � I rel (� ) � �� � � 2-NB(� ) � � 2-NB
(2)

where k2-NB is the �rst-order rate constant of 2-NB photolysis, ln(10) is the conversion factor from natural logarithms to
common logarithms,�� is wavelength interval (1 nm),� 2-NB(� ) is the wavelength-dependent decadic molar absorptivity of 2-
NB (Galbavy et al., 2010), and� 2-NB is the wavelength-independent photolysis quantum yield (0.41) of 2-NB (Galbavy et al.,
2010). The photolysis of 2-NB was monitored using ultra-high performance liquid chromatography (UPLC, Water ACQUITY80
H-Class) equipped with a photodiode-array detector (PDA) with a detection wavelength at 225 nm. Separation of 2-NB was
performed using Kinetex Polar C18 column (2.6� m, 100� 2.6 mm) kept at room temperature.
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Figure S1.Comparison of the wavelength ranges for Rabs calculations for all the extracts. The right axis shows the percentages of Rabs

integrated over a speci�c wavelength range with reference to Rabs integrated over the wavelength range of 290-600 nm.
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Figure S2.Absolute irradiance of 12 UVA lamps used in photochemical experiments, and comparison with solar irradiance at Hong Kong
on summer solstice at noon (21/06/2021).
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Figure S3.Direct photolysis and degradation of FFA and SYR in the extracts of six �eld blank �lters collected concurrently with correspond-
ing PM2:5 �lters during fall and winter seasons. Error bars indicate one standard deviation from triplicate experiments performed on different
days. Although SYR showed obvious degradation in the extract of the HT271021 blank �lter, the decay rate constant (k

0

SYR) comprised a
small fraction (less than 5 %) of the measured decay rate constants for the extracts of the corresponding PM2:5 sample (Figures S4 and S5).
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Figure S4.Pseudo �rst-order degradation kinetics of FFA in pure H2O (�lled symbols) and 1:1 H2O/D2O (empty symbols) experiments
for the extracts. Blue, green, red, and orange symbols denote the winter, spring, summer, and fall samples. Error bars indicate one standard
deviation from triplicate experiments performed on different days.
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Figure S5.Pseudo �rst-order degradation kinetics of SYR in photochemical experiments for the extracts. Blue, green, red, and orange sym-
bols denote the winter, spring, summer, and fall samples. Error bars indicated one standard deviation from triplicate experiments performed
on different days. Initial �t was applied to sample HT271021 due to photobleaching.
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