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*Comments by the reviewers are in blueprint, answers by the authors are in normal
print

Specific Comments

 Line 100: Stating that you used the highest purity compound available is not useful for
assessing possible contaminants. Please state the purity.

Response. The purity of the reactants is now stated.

 

 Lines 123, 181, 196: “Equilibrium” should be replaced by “steady state”. They are not
the same.

Response. Change has been made as suggested by the reviewer.

 

 Lines 135: How these samples were collected?

Response. The PP samples were collected using a quartz filter. The gas-phase non-
carbonyl samples using a denuder.

 

Line 142: How did you correct the formaldehyde values for interference from the
NO2-DNPH product?

Response. The LC chromatographic program is such that early peaks are separated. Also,
DNPH is present in excess, so it is not the limiting reagent. Thus, NO2 is not an issue.

 



Lines 192–199: Please discuss the potential effects of gas-wall partitioning of benzyl
alcohol and reaction products on your results in light of the modeling study of Krechmer
et al. ES&T, 54, 12890, 2020.

Response. Our wall losses were experimentally derived. Thus, we do not use the
modeling approach described in the reference.

 

 Line 220: What do you mean by “minimized”? Please provide a more quantitative
description of the relative contributions of RO2 + NO and RO2 + RO2 reactions.

Response. As described in the text with reference to the Wang paper, RO2 radicals
preferentially react by ring closure. Thus, the RO2 + NO reaction is generally not
competitive in the system. From a modeling study, the RO2 concentration can be
obtained. In our experimental study, RO2 levels cannot be determined, and a quantitative
representation is difficult to obtain. However, this competition is not important for our
schematic interpretation except for Scheme 3 where the fragmentation products are
produced from the alkoxy radicals formed.

 

 Line 235: Does this wall loss rate account for differences in size distributions in
different experiments?

Response. The wall loss rate is based on mass and thus the size distribution is only an
ancillary aspect to this study. We do not use size distribution in our interpretation.

 

Line 248: What about possible reactions of benzyl alcohol with other species after
partitioning to the walls?

Response. The study was not designed to measure wall reactions of BnOH. Wall reactions
tend to be most relevant for NOy compounds.

 

 Line 285: What are typical derivatization efficiencies?

Response. For both DNPH and BSTFA the derivations are greater than 90%.

 

 Line 285: What happens to oligomers when they are exposed to derivatizing agents?

Response. Oligomers from the aromatic compounds tend not be derivatized by BSTFA. In
past studies, this consideration has not been found to be an issue. We have not examined
such a possibility in the BnOH system, but do not consider it to be of negligible importance
and, regardless, it is considered to be outside of the scope of the present study.

 

 Line 510: What are measured or estimated O3 and NO3 concentrations and how do
you know they do not impact product composition?



Response. O3 is known to react primarily with compounds having double bonds and
certainly not aromatic compounds. O3 concentrations are low and given in Table 2. 
Likewise, the NO3 reaction with aromatic compounds tends to be very slow and unlikely to
have any impact in these systems. Moreover, given the O3 + NO2 reaction which gives
NO3 would only react with BnOH to a negligible degree. Of course, in the absence of NOx,
there is no NO3 produced.

Response. 

 Since nitroaromatics are an important aspect of this study, I suggest reporting NO2
concentrations and discussing how they compare to the atmosphere. Formation of
nitroaromatics involves competition between NO2 and O2, so if the NO2 concentrations
in these experiments are unrealistically high, then the nitroaromatic products detected
here are much less likely to be formed in the atmosphere.

Response. In this study, we have not measured NO2, but an upper limit can be
determined from NOy - NO. However, we agree that the competition be NO2 and O2 with
R1 (and R2) will determine the branching ratio for the two compounds. However, for
studies that have been performed with single ring aromatic compounds, an NO2
concentration in the single digit part-per-million range is required for any significant level.
The reason we are able to detect the NACs is due to the large volume of air sampled and
the sensitivity of the GC-MS.
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