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Flueckiger and Petrucci present a method to inject volatile organic compound (VOC)
precursors into an atmospheric/environmental chamber (i.e., smog chamber) for studies,
specifically secondary organic aerosol generation in this study. The authors conduct
studies with and without this new delivery method. The new delivery method includes a
split flow valve to flow a certain, known amount of carrier gas through a flask with
evaporated precursor gas and another split valve that can change the amount of carrier
gas introduced into the smog chamber. The authors argue this is necessary to allow for
low mixing ratio injections (~10 parts per billion) and increased repeatability. Though this
paper may be of interest to the AMT community, there are many concerns for the paper,
as discussed below, that makes this study not ready for publication into AMT. Addressing
the comments below will assist to strengthen the study and make it potentially suitable for
AMT.

1) The introduction currently as written does not provide the necessary motivation for the
current study and the majority of the references are not the appropriate references for the
statements made in the introduction. For example, the Fischer et al. (2020) and Claflin et
al. (2018) are chamber studies producing SOA and not ambient measurements of OA or
SOA; therefore, they do not make any statements about the contributions of SOA to
ambient aerosol. Also, the Claflin et al. (2018), being a laboratory study of one
mechanism, does not have an direct discussion about how much VOC is emitted. The Xu
et al. (2021) paper is a paper disucssing the impacts of human emissions on biogenic SOA
formation and thus is not directly discussing the impacts of particulate matter/aerosol on
climate change, air quality, and human health. Though Krechmer et al. (2020) is a study
about chambers, other papers (reviews) or books (Seinfeld & Pandis, for example) would
be better references concerning chambers. Other studies directly investigating the before
mentioned areas would be beneficial.  Further, there are other papers that have conducted
smog chamber experiments at "atmospherically" relevant VOC concentrations -- Pathak et
al., 2007; Li et al., 2017; Chen et al., 2018; Rolletter et al., 2019; Chen et al., 2022; Day
et al., 2022; Liu et al., 2022, to name a few. A combination of how do these studies
translate to the hypothesis of issues with reproducibility, how do their methods compare
with the currently proposed study, and a more thorough literature search would benefit
both the introduction and results/discussions.



2) The authors are taking a very complicated problem, injecting precursors into a
chamber, and over simplifying the problem, by looking at the number concentration of
particles formed (see below for each step that needs to be quantified to understand
reproducibility). The results being presented is too complex to understand the
reproducibility of the injection method currently being proposed. Prior to formation of
aerosol, the following aspects have not been addressed and would need to be carefully
evaluated:
a) What is the loss of material from flask prior to injection of bag? What range of volatility
does this new method work best for?
b) How much material is actually introduced into the bag? How quickly does the bag get
well mixed with the material? E.g., measurements of the VOC precursor concentration in
the bag from repeated injections would be valuable for this study. Looking at a-pinene in
the bag for reproducibility with the number of different experiments discussed would be
valuable as the first step of uncertainty. Further, looking at the amount of a-pinene in the
bag would verify that the equations used are correct and there is minimal loss/uncertainty
associated with the equations.
c) What about wall losses of oxidized material? The authors are currently running
experiments without any aerosol seed. Numerous studies have shown that low volatile
gases readily partition to the chamber wall, impacting aerosol yields and reproducibility
(e.g., the Krechmer et al., 2020 article cited in this paper as well as Liu et al., 2019,
Comm. Chem. & references within the paper). The current study needs to conduct
calculations of gas partition to the chamber (e.g., Krechmer et al., 2020) and determine
how much of the low reproducibility may be due to reversible/irreversible partioning of
gases.
d) With this competition of wall loss of SOA precursors to wall vs new particle formation,
the "realistic" part that needs to be verified prior to showing particle number concentration
showing minimal variation is that the partitioning of gases to aerosols is comparable to the
ambient atmosphere.

3) Other things that need to be discussed to understand reproducibility and applicability--
a) What is the temperature and relative humidity in the chamber? Both can impact new
particle formation, particle growth, wall loss, etc.
b) What does the background of the chamber look like between injections?
c) In methods, the authors state only a-pinene is being used. Yet, in page 4, line 178, the
authors state they used cis-3-hexen-1-ol. Why was this compound used here? 
d) How does this study compare to other studies in regards to reproducibility for a-pinene
+ O3? How would this study change if it was conducted in a flow tube instead of a smog
chamber?

4) One other discussion point that would be good to include in the paper is why high
concentrations are used. One reason is to push the partitioning of gases into aerosol (see
point 2 above). Another is to ensure the concentrations of the intermediate species are
high enough to measure (e.g., instrument analytical limitations). Limitations in using this
method for understanding intermediates and mechanisms should be addressed and that
this may be only useful in measuring total OA yields from one species.
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