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Text S1 The measurement of steady-state OH radical concentration

The steady-state OH radical concentration ([OH]ss) was measured using the peudo-first order decay of
benzoic acid (BA, 98%, Alaadin Inc.). According to previous study (Hems and Abbatt, 2018), BA had a
secondary order rate constant with OH radicals. The peudo-first order decay of BA, the relationship between the

peudo-first order rate constant and secondary order rate constant respectively followed eq.(S1) and eq.(S2).
BA; = BAy X exp(—kk,t) (S1)
kpa = kija X [OH]ss  (S2)

In eqs.(S1), the BA; and BA( was the concentration of BA after t hours of equivalent solar radiation and
before photochemical aging, respectively. We conducted a series of parallel experiments to measure the [OH]s,
i.e., samples from this set of experiments were only used to analyze the variations in the concentration of BA
and not for other analysis. The secondary order rate constant for BA (k}4) was 2.1x10'> M h'!. In this work,
the measured [OH]ss was (3.17 £ 0.47) x 10714 M.



34 Table S1 The concentrations of OC, EC, and TOC of each biomass burning PMz.s sample

Sample OC (pg/m?) EC (ug/m?) TOC (pg/m?)
Corn Straw-1 1900.29 1835.05 830.60
Corn Straw-2 1997.20 1539.04 704.54
Corn Straw-3 1348.73 1006.39 753.89
Corn Straw-4 1890.32 1582.93 854.89
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Table S2 The average mass concentration of PM2.s, concentration of gaseous pollutants, ambient
RH, and chemical composition in NR-PM1 during the sampling period of PMz s filters for the

isolation of BrC

species (unit)

average (+ standard deviation)

PM:s5 (pug/m?)
O3 (ppb)
SO: (ppb)
CO (ppm)
NO:2 (ppb)
RH (%)
sulfate (ug/m®)
nitrate (ug/m?)
organics (ug/m’)

53.46 (+20.97)
10.94 (+9.27)
1.36 (£ 1.17)
0.72 (+ 0.31)

24.77 (£ 12.34)

43.21 (£ 19.58)
3.79 (+2.57)
11.33 (£ 7.65)
12.64 (£ 6.64)




42  Table S3 The MAC, calculated kerc, and corresponding references of Figure 1(b) in the main text

BrC Type MAC (cm? g'!) kerc (h") Reference
ag-BrC 7548.68 1.13
p-BrC 787.66 0.10 this work
b-BrC 9340.82 0.05
aq-BrC 6300 4.02
SRFA 32000 0.007 .
(Miiller et al., 2023)
b-BrC 10000 0.07
p-BrC 400 0.08
b-BrC 6400 0.05 (Hems et al., 2020)
4-nitrocatechol 12000 0.04 (Hems and Abbatt, 2018)
ag-BrC 4200 6.60 .
. (Aiona et al., 2017)
Limonene-O3-SOA 800 2.28
CDOM 26000 0.02 (Borduas-Dedekind et al., 2019)
b-BrC 7000 0.07 (Fleming et al., 2020)
b-BrC 6300 0.04 (Wong et al., 2019)
p-BrC 650 0.08 (Qiu et al., 2024)
2,4-dinitrophenol 11000 0.05 )
. (Liu et al., 2025)
3-nitrocatechol 10000 0.04
Wood smoke SOA 8000 0.18 (Liu-Kang et al., 2022)
b-BrC 7600 0.20 (Choudhary et al., 2023)
b-BrC 14000 0.02 (Fan et al., 2020)
ag-BrC 2200 0.85 (Gao and Zhang, 2019)
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44 Table S4 Detected products after photochemical aging for aq-BrC

m/z elemental composition chemical structure MS? fragments

99.01 C4H.O; g g *

113.02 CsHo0s )HH’\ 95, 61
o]
N
125.04 CsHsO2N, /E;»“*coon 81,72
H
N
139.05 CeHsO2N, /(N%JC"O“ 95, 69, 59
H
fj N
167.05 C7H505N; B ot it 123, 59
o 1
N
180.05 CsHyO3N> I)ﬁ(\f 137, 109, 81
H ©

189.08 CsH1405 ~AA Ao 115,71, 59

N
195.08 CoH1205N; /[Nkn/\/ﬁro“ 151, 123, 97, 81

H o 0
(] (0]
213.08 C1oH140s AN 195, 127, 85
(o] 0O OH

45 *: The MS? fragments were not available due to low signal intensities of parent ions or the m/z of MS? fragments

46 were below the lower limit of instrument
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Table S5 Detected products after photochemical aging for p-BrC

m/z elemental composition chemical structure MS? fragments
o COOH
111.01 CsH40s U 67
COOH
115.00 C4sH404 — 71, 68
HOOC
141.03 CsHsO3N2 - -
COOH
165.02 CsHeO4 @ 93
COOH
166.05 CsHoNO3 - -
HOOC 0S0;H
168.98 C3HeO6S N @il 125,97
182.01 C7HsNOs - -
Z>COOH
186.00 CeHsOgN N ANCOOH 141, 124, 95
2
O NO;
190.04 CsHoOsN A oo 145,99
OH
OH
202.00 CeHsO7N /(ECOOH 158, 141, 130
. COOH
OzN
0
208.06 C1oH11NO4 @OH o 137, 93
O/\)]\NHz
OH
HO
217.99 CeHsOsN Z > COOH 173, 127, 100, 72
0N . -COOH
OH
HO
=~ "COOH
233.99 CeHs00N < COOH 189, 144, 116, 73
O,N
OH
NO,
OH
240.05 CioH 106N m 195, 162, 149
HO” ~COOH




50  Table S5 Continued

m/z

elemental composition

chemical structure

MS? fragments

246.02

248.03

CsHoOsN

C7H1105N3S

05N
N SO3H
N
H

201, 130, 114, 69

153, 136, 81
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Table S6 Detected products after photochemical aging for b-BrC

m/z elemental composition chemical structure MS? fragments
o COOH
111.01 CsH40s U 67
COOH
149.02 CgHeO3 93, 65
OH
COOH
165.02 CsHsO4 @ 93
COOH
HO CsHs
166.05 CsHoO3N -
NO,

183.04 C1,Hs0, 8 0 127,101, 77

=0
= "COOH
186.00 CeHs506N o N/QCOOH 141, 124, 95
2!
[o] NO3
190.04 CeHoON A A coon 145, 99
OH
OH
202.00 CeHsO-N Z > COO0H 158, 141, 130
. COOH
0N
(o]
208.06 C1oHNOy4 @OH o 137, 93
O/\)I\NHZ
OH
HO
217.99 CeHsOsN ﬁcoou 173, 127, 100, 72
0N . COOH
COOCH;
225.09 C15H1402 193, 167, 141
OH
HO = “COOH
233.99 CeHsOsN oA co0H 189, 144, 116, 73
OH




54  Table S6 Continued

m/z elemental composition chemical structure MS? fragments
244.03 CsHoO7N; - -
335.05 Ci4H12N20g - -
391.08 Ci15H1605NeS - -
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Figure S1 Typical sample collection process of biomass burning PMz s samples
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Figure S2 Time series of gaseous pollutants concentrations, PM2.s mass concentrations, chemical
composition of NR-PM1, and meteorological parameters during the field observation.
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Figure S3 The variations in In(MAC300/MACs300,0) of b-BrC when the equivalent solar radiation
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was expanded to 32 h
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Figure S4 The variations in (a) formic acid, (b) acetic acid, and (c) oxalic acid as a function of
equivalent solar radiation hours. The legend was shared in all panels.
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Figure S5 The signal intensity fraction distributions of detected compounds with different
number of C atoms before and after photobleaching for (a) ag-BrC, (b) p-BrC, and (c) b-BrC.
Error bars represent one standard deviation of datapoints derive from three (aq-BrC and b-BrC)
or five (p-BrC) parallel experiments. The inserted tables are signal-intensity-weighted average
elemental composition of BrC.
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Figure S6 The differential HRMS spectra of (a) aq-BrC, (b) p-BrC, and (c) b-BrC before and
after photobleaching. The positive and negative peaks respectively represent signal intensities
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