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This manuscript discusses hygroscopic properties and related phase transitions of at-
mospherically relevant aerosol particles using FTIR spectroscopy coupled to a flow
tube. In addition, the authors show interesting and new approaches of the phase
transition regarding the D2O vapor as a function of RH. The physicochemical prop-
erties of aerosol particles have become an area of intense scientific interest. Provid-
ing new measurements and evaluations, the current manuscript is suitable for Atmo-
spheric Chemistry and Physics. However, given that result of the phase transitions in
aerosol particles such as deliquescence, efflorescence, and liquid-liquid phase separa-
tion have been reported in many recent studies, additional scientific findings provided
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in the present manuscript are somehow limited. Therefore I suggest the authors to
provide more experimental data to validate their new approach with existing studies
in the literature. Furthermore, more convincing statements of the advantage of the
current work supported by additional experimental results should be included in the
manuscript. I would recommend its publication after addressing the general and spe-
cific comments below.

General comments:

The authors mention the size effect on phase separation in the investigated systems
based on the results of Veghte et al. (2013). However, the chemical compositions
of the model systems (polyols) in this study are different from those of Veghte et al.
(2013) (acids). At present time, there is no evidence of size effect on phase separation
in aerosol particles consisting of polyols and ammonium sulfate so the current model
system results should not directly be compared to other studies to draw a conclusion
on the size effect on phase separation. Therefore, the authors should provide more
experimental data to make clearer statements of the size effect on phase separation
of polyol/ammonium sulfate particles. As a first step, I would suggest the authors to
validate the size effect by using the same model systems of acids/ammonium sulfate
that Veghte et al. (2013) used. In addition, the authors could specify the particle size
range for the occurrence of phase separation in the manuscript. Temperature during
the experiments needs to be stated. It should be mentioned how the temperature was
controlled during the spectroscopic experiments.

Specific comments:

1. Abstract: The abstract focuses too much on introducing the topic (half of the ab-
stract). Please describe more what the new findings and the summary of the presented
work are.

2. Introduction:
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- The structure of the introduction is at some point hard to follow. For example, the
authors describe literature work and suddenly introduce the model systems of this
study in page 6542, line 12-13 and page 6541 line 4-5. I would suggest the authors
to make a paragraph in the end of the introduction to introduce the model systems,
motivation, objectives, and outline of this study.

- 6542, line 2-5: Please rewrite this sentence. Phase separated particles can show
core-shell morphology or partially engulfed morphology (Kwamena et al., 2010; Reid
et al., 2011; Krieger et al., 2012; Song et al., 2013). In addition, even though liquid-
liquid phase separation occurs in a mixed particle, some fractions of organic can be
found in inorganic phase (Krieger et al., 2012; Ciobanu et al., 2009; Song et al, 2012;
You et al., 2014).

- 6542, line 14-22: This paragraph describes the mechanism of liquid-liquid phase
separation. However, it seems that this is unnecessary because the current work does
not show any processes or mechanisms of liquid-liquid phase separation.

- Citations:

- 6540, line 10-18: Please distinguish the references properly by clearly separating
those discussing phase transition of single particle and those discussing phase transi-
tion of particles on a substrate.

- 6541, line 18-22: Please check the references. Not all references discussed malonic
acid. In addition, do the authors refer to Ciobanu et al. “2010” for the nucleation of
ammonium sulfate?

- 6542, line 25: Are all references showing the evidence for liquid-liquid phase separa-
tion using microscopy and EDB? Please cite only references where liquid-liquid phase
separation was observed

3. Experimental:

- 6543, line 16-18: It would be useful to mention the investigated ratios of ammonium
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sulfate and organics.

- 6544, line 11: What type of salts have the authors used for the humidity calibration?

- 6545, Fig. 3: It is difficult to follow the sentences together with the figure. Please add
shaded areas in the figure to discriminate the different bands.

- 6546, line 7-9: Please add references for the signatures.

4. Results and discussion:

- 6547, Fig. 5: The DRH of ammonium sulfate seems to be between 75-80 %, which is
the DRH range that the authors should state in the manuscript (not 80%). In addition,
it is difficult to capture the DRH from Figure 5 (eg. 1,4-butanediol/ammonium sulfate
for 1:1). Marcolli and Krieger (2006) showed the DRH ∼80 % in the mixture of 1,4-
butanediol/ammonium sulfate. Please compare and discuss this result with literature
results.

- 6547, line 8-13: The authors observed DRH of ∼40 % for 1:3 glycerol/ammonium
sulfate solution. However, literature studies showed that mixed glycerol/ammonium
sulfate particles of similar organic/inorganic ratio have a higher DRH. Do the authors
have explanations of the discrepancy?

- 6548, line 18-22: In many other places, the authors mention size effect on phase
transitions of aerosol particles. The specific size range from which the authors can
discriminate small and large particles from their measurements in comparison to those
of Veghte et al. (2013) should be stated.

- Section 3.2: It would be useful for readability of the manuscript to compile a table of
the result summary discussed in the text (SRH, ERH, DRH and gas-phase exchange).

5. Conclusions:

6551, line 10: which theory are the authors referring to?
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6. Table 2:

- Please add all results with different organic to ammonium sulfate ratio investigated in
this study and available in the literature. It should be given what N/A stands for.

7. Figure 5 and 6: Please modify the legend (eg. hydration and dehydration) since all
the data points do not indicate deliquescence and efflorescence. The authors could
use shaded area to indicate the RH range where those processes take place.
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