Supplementary Information of

Oxidation-driven acceleration of NPF-to-CCN conversion under polluted

atmosphere: Evidence from mountain-top observations in Yangtze River Delta

Weibin Zhu™®, Sai Shang®®, Jieqi Wang®®, Yunfei Wu?, Zhaoze Deng?®, Liang Ran?, Ye Kuang®,

Guigian Tang?, Xiangpeng Huang!, Xiaole Pan?®, Lanzhong Liu® ,Weiqi Xu?, Yele Sun®, Bo Hu?,

Zifang Wang?, Zirui Liu**

2 State Key Laboratory of Atmospheric Environment and Extreme Meteorology , Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing, 100029, China

b University of Chinese Academy of Sciences, Beijing, 100049, China

¢ Institute for Environmental and Climate Research, Jinan University, Guangzhou, 511400, China

4 College of Resources and Environmental Engineering, Jiangsu University of Technology, Changzhou, 213001,
China

¢ Shanghuang Atmospheric Boundary Layer and Eco-Environment Observatory, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Jinhua, 321203, China

*Corresponding to liuzirui@mail.iap.ac.cn

April 19-May 30,2024 PSCF K
45N
30N ( luster01
Cluster02/
Cluster03
L ol ! Cluster
18.60%
37.79%
i /\/ 20.35%
15N 23.26%
0 300 600 900 1200
1 11 Jkm
90E 105E 120E 135E

Figure S1. A 72-hour backward trajectory analysis was performed on the air masses throughout
the entire observation period, resulting in four different classifications of air masses based on their

sources.
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Text S1 Observation-based model

In this study, a box model (the Framework for 0-dimensional Atmospheric Modeling (FOAM)) and
the main chemical mechanism (MCM v3.3.1) were applied to simulate the formation of gaseous
nitric acid during the NPF growth process at the observation site in the spring season. The FOAM
model is a photochemical box model widely used for simulating atmospheric chemistry. The
atmospheric chemistry in this study is based on MCM v3.3.1 (http://mcm.leeds.ac.uk/MCM/),
which includes approximately 6,000 species and 17,000 reactions. In this study, based on the
observed species, the model utilized 3417 species and 10926 reactions. Observed data were input
into the FOAM model, including NO, NO:, Os, SOz, nitrates, 67 VOC species, relative humidity,
temperature, atmospheric pressure, particulate matter surface area concentration, boundary layer
height, j (0:D), j (NOz), j (HONO), etc. Please note that we did not consider horizontal and vertical
transport in the atmospheric box model. Therefore, to prevent the accumulation of long-lived
oxidation products, a 24 hour first-order dilution rate was adopted (Zhao et al., 2020). For more
details on the model settings, please refer to our previous studies (Liu et al., 2021; Han et al., 2023).
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Figure S2. Daily variations in gaseous nitric acid (HNOs3) concentrations corresponding to two
types of NPF events, based on FOAM simulation data. Red represents NPF-P events, and blue

represents NPF-C events.
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