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GENERAL REMARKS

The manuscript provides interesting results from an innovative approach of generating
tar balls in the laboratory. Tar balls form a sub-fraction of biomass burning products and
may contribute to the radiative effects of carbonaceous particles in the atmosphere.
However, the formation process of tar balls is still not fully understood and as of today
there is no established methods available for producing tar balls in the laboratory. In
this respect the manuscript makes a significant contribution to an important research
area. However, in its current form, the manuscript is not acceptable for publication in
ACP and requires major revisions before re-consideration. Topics to be addressed with
more detail before publication are the following:
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1/ The introduction requires an update of the cited literature. In the meantime, another
IPCC report was published and the assessment of the role of black carbon in the cli-
mate system by Bond et al. (Bond et al., 2013) became available. Both documents
may contribute new details to the radiative effects of biomass burning products and
thus a thorough discussion is recommended.

2/ The manuscript claims a good agreement between the properties of tar balls pro-
duced with the proposed method, and tar balls collected in the atmosphere. However,
the degree of agreement is not presented but only mentioned (e.g., Section 3.1, 3rd
paragraph; Section 3.2, last sentence). As an example, in Section 3.1, the optical di-
ameter of produced particles and their good agreement with atmospheric particles is
mentioned. However there is no proof for the claimed agreement. Here it is strongly
recommended to present size distributions of particles produced in the lab and col-
lected in the atmosphere. Data are obviously available, otherwise average diameters
and diameter ranges couldn’t be stated.

3/ Same point as above but now, even more serious, about the ageing of particles
described in the entire fourth paragraph of Section 3.1. This paragraph is entirely
descriptive and lacks a justification of arguments. It presents results only in the last
sentences whereas the majority of the paragraph describes knowledge from literature.
Although this paragraph discusses an important point of the study, namely the simula-
tion of particle ageing by the applied “heat shock”, a justification of this approach as an
ageing simulator by intercomparison of results is missing.

4/ The description of the experimental methods is incomplete and could be better ar-
ranged. The first paragraph of the results section presents the rationale for the taken
approach. It would be better placed at the beginning of the experimental section. With
this paragraph at the beginning of Section 2, the complete approach can be easily de-
scribed. A more quantitative description of the production of tar (including a sketch of
the used apparatus) followed by the current version of the particle generation approach
and the description of the TEM methodology would present a straightforward storyline
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of the study.

5/ The presentation of the chemical composition of particles in Section 3.2 requires
more detail. Since obviously at least 15 particles have been analysed, it would be
good to see all results and not only the average values and their range. And is there
any information on the chemical composition of particles previous to the “heat shock”
ageing? This section also requires discussion of data from the literature.

6/ The nomenclature used in the manuscript deviates significantly from the recom-
mended terminology for reporting BC data (Petzold et al., 2013). An adaptation of the
recommended terminology is suggested.

MINOR COMMENTS

1/ Abstract: The abstract is more written like a summary; rewriting including more
details on results is recommended.

2/ Page 33092, line 21: the sentence “. . . radical polymerisation with OH radical . . .” is
not clear, please rephrase.

3/ Page 33093, line 13: replace “glass tube of 200 mm long” by “of 200 mm length”.

4/ Page 33095, line 26: remove one word “that”.

5/ Page 33097, line 22: It suggested to rephrase “. . . exclusion of flame processes.”

6/ Fig. 2: It would be beneficial to show the TEM images with the same scale to allow
for an easy intercomparison of particle sizes.
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