General.

We would like to appreciate the editor for providing the valuable comments on our
work. We have revised our manuscript by fully taking the editor’s comments into
account. Responses to specific comments raised by the editor are described below. All
the changes made and appeared in the revised text are shown in red. All detailed

answers to comments are displayed in blue.

Comments of the editor and our responses to them

Comments:

I would like to thank the authors for taking the Reviewers' comments seriously and

having revised the manuscript accordingly.

Response: We appreciate your professional review for our article. We have revised
the manuscript to address the comments. Our responses to the specific comments and

changes made in the manuscript are given below.

Specific comments:

1) For the comment about the potential influence of using 0.1% formic acid. The
authors argued that the particles are inherently acidic (generally pH<3), which
needs more support. In Northern China, particles are generally less acidic
nowadays. CHON compounds which can go hydrolysis could be potentially affected
by the low pH.

Response: We appreciate the editor's comments regarding pH conditions and the

potential hydrolysis of CHON compounds. Below, we address the concerns in detail:



1. Acidity of aerosols in Northern China

According to recent studies (Wang et al., 2021b; Zhang et al., 2023a; Li et al.,
2024; Wang et al., 2023; Zhang et al., 2023b), aerosols during haze episodes in
Northern China typically were acidic, with pH values ranging from 4 to 5. These
findings were similar to our observations in Harbin and Beijing during haze periods.
In contrast, in Hangzhou, aerosol acidity was higher (an average pH value of 3) (Li
et al., 2025; Nah et al., 2023). These results indicate that aerosols remain acidic or

weakly acidic during winter haze periods in our study regions.

2. Potential impact of pH on CHON compound hydrolysis

We recognize that CHON compounds susceptible to hydrolysis might be
influenced by low pH conditions. However, the likelihood of such reactions
significantly altering our results is minimized for the following reasons:

The LC gradient elution time in this study was only 18 minutes, which was
substantially shorter than the sampling duration and aging time of the particles. This
short elution time reduced the probability of significant chemical changes to the
compounds.

Additionally, numerous laboratory and field studies (Zhao et al., 2018; Zhang
et al., 2016; Zhang et al., 2024; Abudumutailifu et al., 2024; Wang et al., 2021a)
using formic acid in LC mobile phases have not reported substantial artifacts or

adverse effects on analytes under similar conditions.

In response to these concerns, we have provided additional clarification in Sect. S1.
UPLC-ESI-QToFMS Analysis in the Supporting Information (SI). The added

content is as follows (Pages S3-S4):

The addition of formic acid to the mobile phase played a crucial role in optimizing
chromatographic separation and enhancing ionization efficiency during ESI- MS

analysis (Nufiez and Paolo, 2014; Kuehnbaum and Britz-Mckibbin, 2013). This



approach is commonly employed in the analysis of atmospheric organic compounds
(Zhang et al., 2024; Abudumutailifu et al., 2024; Wang et al., 2021a). Although the
acidic conditions introduced by formic acid may affect certain CHON compounds
through hydrolysis or acid-catalyzed reactions, the aerosols analyzed in this study
were generally acidic or mildly acidic (average pH values of 3-5). Additionally, the
short elution time (18 minutes) minimized the likelihood of significant chemical

changes to the compounds.

2) Line 192, change to "CHN+ compounds"

Response: The revision has been made in the revised manuscript (Line 192).

3) Line 264, change "contributed” to "contribute"

Response: The revision has been made in the revised manuscript (Line 264).

4) Line 278, use "mean values"

Response: The revision has been made in the revised manuscript (Line 278).

5) Line 583-585, change this sentence to "In contrast, due to the absence of heating

for generally mild winters and the implementation of stricter pollution control

measures"

Response: We greatly appreciate your suggestions. The revision has been made in

the revised manuscript (Lines 583-584).



At last, we deeply appreciate the time and effort you’ve spent in reviewing our

manuscript.
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