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Figure S1. Structural diagram of the glass spiral coil
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Table S1. Specifications and functions of fluidic channels in the system

Channel Flow Rate (mL/min) Function

Channel 1 0.80 mL/min Transport ROS; test solution to the first premixing chamber
Channel 2 1.00 mL/min Transport DI water to glass spiral coil

Channel 3 0.15 mL/min Transport DCFH solution to the first premixing chamber
Channel 4 0.15 mL/min Transport HRP solution to the first premixing chamber
Channel 5 1.50 mL/min Discharge waste liquid

Channel 6 0.15 mL/min Transport DCFH solution to the second premixing chamber
Channel 7 0.15 mL/min Transport HRP solution to the second premixing chamber
Channel 8 1.50 mL/min Transport DI water to the rotating wet annular denuder
Channel 9 0.80 mL/min Transport ROS, test solution to the second premixing chamber
Channel 10 1.00 mL/min Transport DI water to the spray growth collection chamber

Channel 11 1.50 mL/min Discharge waste liquid




Table S2. Seasonal statistics of ROS and associated atmospheric species under clean and polluted

conditions.

Autumn Winter Spring Summer
Parameter

CDs PDs Mean CDs PDs Mean CDs PDs Mean CDs PDs Mean
ROSg

0.89 1.34 1.03 1.22 / 1.22 2.10 3.02 2.28 1.04 1.29 1.16
(ppbv)
ROS,

, 0.16 0.13 0.15 0.23 / 0.23 0.45 0.45 0.45 0.24 0.41 0.33

(ngm)
O3

24.70 28.07 26.39 29.5 / 29.5 60.60 104.74 82.67 59.42 101.28 80.35
(ppbv)
j(O'D) 1.84E-6 1.81E-6 1.83E-6 1.71E-6 / 1.71E-6  4.52E-6 7.13E-6 5.09E-6 1.03E-5 1.04E-5 1.03E-5
PMy s

; 33.45 94.88 52.86 16.1 / 16.1 24.63 40.17 28.04 23.51 27.49 25.30

(ng m™)
NO

19.53 26.07 21.59 14.4 / 14.4 10.15 12.33 10.63 9.10 12.93 10.83
(ppbv)
NO2

18.98 20.36 19.42 11.3 / 11.3 2.63 5.05 3.16 1.32 2.28 1.75
(ppbv)
SO»

0.56 0.55 0.56 1.03 / 1.03 0.54 0.45 0.52 0.25 0.28 0.27
(ppbv)
HONO

0.97 1.73 1.21 0.34 / 0.34 0.40 0.68 0.46 0.64 0.85 0.74
(ppbv)
NH3

16.74 24.62 19.23 5.54 / 5.54 17.01 29.22 19.69 27.22 21.73 24.75
(ppbv)
HNO3

0.43 0.80 0.55 0.13 / 0.13 0.20 0.28 0.22 0.30 0.46 0.37
(ppbv)
Isoprene

0.05 0.06 0.05 0.02 / 0.02 0.00 0.00 0.00 1.38 1.51 1.45
(ppbv)
Alkenes

0.46 0.62 0.51 0.26 / 0.26 0.41 0.48 0.43 0.22 0.20 0.21
(ppbv)
T
®) 281.96 283.84 282.55 271.22 / 271.22 292.41 297.17 293.45 301.73 302.76 302.19
RH 0.67 0.78 0.70 0.4 / 0.44 0.45 0.57 0.47 0.67 0.49 0.59
Wind
Speed 1.68 1.19 1.52 2.21 / 2.21 2.61 2.27 2.53 2.05 1.81 1.94

(ms™)




Table S3. Summary of reported ROS concentrations from previous field observations

Phase season Site Mean Max Min Reference
Beijing, China (2024) 1.03 2.32 0.07 This study
Beijing, China (2015) 0.36 0.42 0.25 (Qin et al., 2024)
Autumn )
Wangdu, China (2017) 0.17 1.00 0.05 (Ye et al., 2021a)
Gwangju, Korea (2002) 0.28 0.89 0.02 (Hong et al., 2008)
Beijing, China (2024) 1.22 2.46 0.07 This study
) Beijing, China (2016) 0.44 / / (Huang et al., 2016)
Winter
Beijing, China (2017) 0.25 0.90 0.25 (Ye etal., 2018)
ROS, Manaus, Brazil (2022) 0.30 1.94 0.07 (Hamryszczak et al., 2023)
(ppbv) Beijing, China (2025) 2.32 6.82 0.07 This study
) Beijing, China (2016) 0.25 / / (Huang et al., 2016)
Spring
Taian, China (2018) 2.05 5.36 0.05 (Ye et al., 2021b)
Zion, US (2017) 2.10 8.00 0.50 (Vermeuel et al., 2019)
Beijing, China (2025) 1.19 4.09 0.07 This study
Wangdu, China (2014) 0.51 11.3 0.01 (Wang et al., 2016)
Summer
Seoul, Korea (2002) 0.77 5.19 0.04 (Hong et al., 2008)
St. Louis, United States (2020) 0.04 0.05 0.02 (Eftekhari et al., 2021)
Beijing, China (2024) 0.15 0.35 0.006 This study
Beijing, China (2015) 0.33 0.46 0.24 (Qin et al., 2024)
Autumn
Milan, Italy (2013) 0.01 0.01 0.003 (Perrone et al., 2016)
Bern, Switzerland (2014) 0.07 0.10 0.04 (Zhou et al., 2019)
Beijing, China (2024) 0.23 0.81 0.03 This study
) Beijing, China (2016) 0.45 / / (Huang et al., 2016)
Winter
Shanghai, China (2023) 0.09 / / (Liu et al., 2023)
ROS, Milan, Italy (2013) 0.01 0.02 0.01 (Perrone et al., 2016)
(ng m?) Beijing, China (2025) 0.39 0.98 0.06 This study
Beijing, China (2016) 0.19 / / (Huang et al., 2016)
Spring
Beijing, China (2012) 0.01 0.01 0.0031 (Liu et al., 2014)
Austin, United States (2012) 0.05 0.13 0.0024 (Khurshid et al., 2014)
Beijing, China (2025) 0.39 2.35 0.006 This study
Beijing, China (2015) 0.44 / / (Qin et al., 2024)
Summer
Rochester, United States (2011) 16.90 / / (Wang et al., 2011)
St. Louis, United States (2020) 0.09 0.14 0.03 (Eftekhari et al., 2021)
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