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General Comments:

In this manuscript the authors describe a new method for detecting hydroperoxides
and peroxy acids in organic aerosol collected in filter samples. The method involves
analysis of the extract following addition of ammonium acetate (when necessary) by
atmospheric pressure ionization tandem mass spectrometry. The ammonium adducts
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(M+NH4)+ of the hydroperoxides and peroxy acids are observed in the mass spec-
trum and characteristically show loss of mass 51 due to H2O2+NH3. The method
has been evaluated for a large suite of compounds relevant to the atmosphere, show-
ing similar behavior for all, and it has also been shown that the compounds without
hydroperoxide or peroxy acid groups do not show the mass 51 loss. The methods
were employed to analyze SOA formed from the reaction of a-pinene with O3, and
only monomer hydroperoxides and peroxy acids were identified (no dimers or larger
oligomers). The method is an important advance for atmospheric chemistry, since
organic peroxides are a class of compounds whose importance is growing rapidly be-
cause of decreases in NOx and the recognition of the importance of atmospheric au-
toxidation. The manuscript is clear and concisely written, and I highly recommend it be
published after the following minor comments are addressed.

Response: We thank the reviewer for the positive comments on our work.

Specific Comments:

I wonder if the absence of detected peroxide dimers or other oligomers in the SOA
could be due to decomposition that occurred prior to analysis. Krapf et al., Chem., 2016
measured a lifetime for organic peroxides in SOA formed from a-pinene ozonolysis of
a few hours. And the organic chemistry literature indicates that peroxide decomposi-
tion pathways generally involve Baeyer-Villager reactions in which hydroperoxides or
peroxyacids react with aldehydes or ketones to first form peroxyhemiacetals or acylper-
oxyhemiacetals (these would be observed as dimers), which then decompose to acids,
esters, and alcohols. So it may be that once a dimer forms, it decomposes too soon
to be observed here. This would be exacerbated by the long SOA sampling time of 72
hours. Perhaps some would be detected if the sampling time was shortened.

Response: Thanks for the suggestion. We now make clear in the paper the possi-
bility that oligomeric ROOH species may not be stable, either during collection or at
the higher temperatures used in the vaporizer lines of the mass spectrometer source
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(page 6 line32-33). That being said, we did observe dimers and trimers in a-pinene
ozonolysis products (see Figure 5A) and mentioned the possible formation mechanism
as the reactions of hydroperoxides or peroxyacids with aldehydes or ketones in the
manuscript (page 6 line 21-24). However, because the peroxyhemiacetals or acylper-
oxyhemiacetals are not ROOH type of products, they do not show the characteristic
neutral loss of 51 Da from their ammoniated molecular ions.

I am not sure of the necessity to speculate about mechanisms for formation of perox-
ides in Figure SI8. There is still very little known about these pathways and there are
many proposed steps to getting to products, so to me it would be perfectly appropriate
(and the authors would be on more solid ground) to just speculate on the structures
of the products based on the observed mass spectrometry results. As a few exam-
ples of this issue, I believe it is well established now from structure activity calculations
(Vereecken & Peeters, PCCP, 2009, 2010) that radicals with RC(O)O structures imme-
diately lose CO2. It is also not clear how an internal CO is lost in one of the steps
shown, and I am not sure that the 184 compound is stable. I think it is just an excited
intermediate that immediately loses OH. If the authors prefer to keep all this, then it
would probably be useful to provide some references (perhaps Orlando and Tyndall,
Chem. Soc. Rev. 2012 and elsewhere) to support the various proposed pathways.

Response: We agree that the mechanisms proposed in Figure SI8 were speculative
and they have been removed from the revised manuscript. We added the following
sentences in the revised manuscript (page 6 line 8-9): “The ROOH products in SOA
are tentatively identified and listed in Table 1. It should be noted that the chemical
structures of these products are only proposed from their molecular ions and therefore
remain speculative.”

Technical Comments: None.
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