We thank the reviewers for their helpful comments. Our point-by-point response can be found
below. The reviewers’ comments are in italics and changes made to the manuscript are in blue.
The line number mentioned corresponds to the tracked-change version. All the changes made

do not affect the conclusions in the manuscript.

Reviewer #2

This study presents measurements of environmentally persistent free radicals (EPFRs) and
oxidative potential (OP) of different size fractions of PM (PM2.5, PM10, TSP) collected over
1 year in a rural site in the North China Plane. The authors investigated the sources of EPFR
using positive matrix factorisation and explored the role of solubility on EPFRs and their
contribution to OP. Overall, the study is well written and presented, providing new insights into
the sources contributing to EPFR, as well as the influence of EPFRs on OP, and the results are
comprehensively compared to the literature. The findings in this study are novel and certainly
within the scope of ACP. I recommend publication and only have a few minor comments.

Reply: We thank the reviewer for the positive review and helpful comments.

1. Line 57 - I am unclear as to the meaning of nonsolvent-extractable, please clarify.
Reply: We have clarified the meaning of nonsolvent-extractable in the revised manuscript.
It indicates the organic matter was unable to be extracted by water, methanol,
dichloromethane, and n-hexane (Chen et al., 2018).
Line 57: Notably, Chen et al. (2018) revealed that the dominant fraction of EPFRs existed
within nonsolvent-extractable (unable to be extracted by water, methanol, dichloromethane,
and n-hexane) organic matter of urban PM> s, underscoring the need for further exploration

into the organic molecules associated with ambient EPFRs.



2.

Were filters in this study all extracted and analysed at the end of the sampling campaign

or were they systematically analysed during the measurement campaign? This is important to

clarify given the broad range of lifetimes of EPFRs.

3.

4.

5.

Reply: The EPFR measurements were conducted at the end of the sampling campaign. We
have clarified the measurement time of EPFRs in the revised manuscript. However, as
discussed in Line 375 of the original manuscript (now Line 382 of the revised manuscript),
the EPR signals were similar for some filter samples after one year of storage at -20 °C.
Therefore, the influence of measurement time on EPFR concentrations should be minor in
our work.

Line 109: All the EPFR measurements were conducted within one year after sampling.

References for the DTT protocol should be provided.

Reply: We have added the references for the DTT assay (and also the OH assay) in the
revised manuscript.

Line 124: ... yielding ultraviolet-detectable 2-nitro-5-thiobenzoic acid (Verma et al., 2012;
Fang et al., 2015).

Line 128: ...and the production rate of *OH was calculated based on the produced 2-OHTA,
as the formation of 2-OHTA is proportional to the generation of *OH (Yu et al., 2022; Li et

al., 2019).
Line 121 — Typo “The rest DTT...”
Reply: This has been corrected.

Line 123: The remaining DTT after the incubation was quantified by its reaction ....

Line 122-126. The authors state that 2-OHTA production is proportional to OH formation,

however Gonzalez et al (2018) demonstrated that the yield of the 2-OHTA from the

terephthalate-OH reaction is around 31%, and thus calculated OH concentrations need to be



corrected concerning the yield of 2-OHTA . Have the author s considered this when calculation
OPOH? Ref: https://doi.org/10.1080/00032719.2018.1431246
Reply: Yes, we have considered the yield of 2-OHTA in calculating the OH concentrations.
As suggested by previous studies (Li et al., 2019; Yu et al., 2022), a 35% yield of 2-OHTA
for terephthalate-OH reaction in phosphate-buffered saline was used in this work. The
detailed calculation method for OH concentration has been illustrated in the original and

revised Supporting Information.

6.  Regarding the correlation of OP to components (Section 3.3.2, Figure 4), mass
normalised OP values were used, but were these correlated with mass normalised components
(e.g. Feug-1)? This should be clarified. It also seems strange that correlation analysis between
EPFR and components is not presented in the main manuscript in Figure 4, given a lot of the
manuscript focus is on EPFRs.
Reply: In the revised manuscript, we have clarified in the text and the caption of Figure 4
that data of mass-normalized OP and mass fractions of chemical species were used for the
correlation analyses. Figure 4 is specifically to display the correlation results between OP
and chemical species; therefore, correlations between EPFRs and chemical species are not
included in the figure. However, the correlation results between EPFRs and chemical
species have been provided in Table S10 of the original Supporting Information and
brought up when discussing the EPFR formation in Line 315 of the original manuscript

(now also in Table S10 and Line 321 of the revised manuscript).
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