I know some of the authors very well, although such acquaintance does not preclude me being
objective as a referee; in addition, | have asked the authors to consider if some of my papers
should be cited. Therefore, | chose to disclose my name as a referee to make the review process
more transparent.

In this work, Li et al. proposed “equivalent uptake coefficient”, used this term to compare
the relative importance of gas uptake onto aerosol surface versus group surface, and concluded
that some uptake processes onto aerosol particles can be very important. The methodology is
novel, and the results can be interesting for the atmospheric chemistry community. The
manuscript can be accepted after the following comments are addressed.

P41, Table 1: There are some experimental studies (by Joel A Thornton, Jon Abbatt, Tim
Bertram, and likely other) which explored the effect of organics on N20O5 uptake. In addition,
there may be more studies on H202 uptake. Please check the IUPAC evaluation online as well
as relevant literature.

P42, Table 2: 1 am not sure why the work by Wang et al. (2012) is used a representative
example here. In fact the uptake coefficients used by Wang et al. are far from being updated,
and they mainly used uptake coefficients adopted by two modeling studies almost 20 years ago
(Dentener et al., 1996; Zhang and Carmichael, 1999). For mineral dust in specific, the uptake
coefficients used by Zhu et al. (2010) were updated values recommended by IUPAC. In
addition, some of the studies which are cited as the sources of uptake coefficients measured by
laboratory work are in fact pure modeling work, such as Bauer et al. (2004), Dentener et al.
(1996), and so on. The author may consider updating this table.

P3, L23-25: HO2 uptake can be very important for tropospheric chemistry (George et al.,
2013; Mao et al., 2013; Taketani et al., 2008; Thornton et al., 2008). Is there a reason why HO2
has not been discussed in this paper?

P2, L29-30: Very recently | reviewed heterogeneous reactions of mineral dust (Tang et
al., 2017). Should this paper be cited here?

P3, L12-15: Another convenient way to assess the relative importance of aerosol uptake
and dry deposition is to calculate their lifetimes with respect to individual processes, as
discussed by Tang et al. (2017)

P4, L24-26: This sentence is not easy to follow. | assume that the authors wanted to state



that for smaller particles, gas phase diffusion would not be a limiting step and thus can be
neglected. Please consider rephrasing it, and refer to Tang et al. (2014) for a comprehensive
discussion on the role of gas phase diffusion.

P12-13: In a paper published in 2017 (Tang et al., 2017), | provided a comprehensive and
in-depth discussion on the two factors the authors mentioned in Section 4.2, and would like to
refer the authors to take a look at that paper.

P14, L19-21 (as well as related content in the abstract): It is proposed that the following
four groups of gas uptake onto aerosols can be important: (1) N20O5 on all types of aerosols,
(2) HNO3 and H202 on mineral dust, (3) O3 on liquid organic aerosols; and (4) NO2, SO2,
HNO3 on sea salt aerosols. The four groups have some overlaps and not easy to follow. I would
suggest re-organizing them according to either types of gases or types of aerosols.
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