Author Comments (Manuscript | D: acp-2010-732)

We thank Anonymous Referee #1 for the construcive helpful comments. We here respond to

the comments and revise our manuscript accordingly.

Referee #1

Report on acp-2010-732 Glycine in Aerosol Water dets: A Critical Assessment of Koéhler

Theory by Predicting Surface Tension from Moleclignamics Simulations by X. Li et al.

The submitted contains a molecular dynamics ingastin of the curvature dependence of
surface tension of aerosols with glycine and uskighler’s theory. In Koéhler's theory the
nucleation is governed by two (driving) terms, dvi€e(surface tension) term and a bulk Raoult

therm.

1. Comment: The main reason why | cannot recommend the warlpdblication is that the

authors own data demonstrate that one cannot usdeKs theory for an aerosol with Glycine.
The reason is simply that the mixture do not folRaoult’s (ideal mixture) law but instead of
Henry’s. This can be seen by compare the densifilgs in Figure 3 (Glycine) with the profiles of
(pure) water in Figure 1 (The author have omittbe profile of water with Glycine!). | do not

know whether this crucial shortcoming can be healed

Our response: We thank the referee for pointing out this. Askmew, Henry’s law describes the
fact that the partial pressure of the solvatedigasoportional to its concentration. In our opmio
Henry’s law should not be used in our study, sigigeine is not a gas and the partial pressure of
the solute is not meaningful. On the other handpuRa law describes the solute-induced
perturbation on the vapor pressure of the solwehich is water in our study. Rauolt’s law relates
the vapor pressure of the solution and molar canatton of the solvent, the former being an
important quantity in atmospheric processes. Ti@athl Rauolt’s law is valid for ideal mixtures;
however, the non-ideality can be taken into accdyntising water activity instead of the molar
concentration of water. In our study, we use theesdormula of Kohler's equation as in the
papers by Bilde and Svenningsson (Tellus, 56B, 128~ 2004), Rosengrn et al. (Atmos.
Environ., 40, 1794-1802, 2006), and Kristenssal.€0. Phys. Chem. A, 114, 379-386, 2010)
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which has been proved to predict critical superséitin very close to experimental measurements
(Kristensson et al., J. Phys. Chem. A, 114, 379-28&0). Therefore, our data can be used in

Kohler's equation to study the effects of glycirme aitical supersaturation. For better illustration
we also modified Fig. 3 to include the radial numblensities of water molecules in the droplets



containing glycine, as shown below.
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Fig. 3. Radial number densities of glycine and water mdexin systems 7-10.

2. Comment: | have some other critical comments: From whemnes Eq. 4? It is not a trivial
problem to handle the effect of long range foraesgas-liquid interfaces. See e.g. a resent
published article J. Chem. Phys. 130, 054703 (20089 there are many other, which show that
although the forces are weak- the net effect feemi infinite continuum is (very) important. Well
you might argue that you indeed have taken thiscefinto account by Eq.4, but it looks
fundamentally wrong: The (effective) energy paramef between different species is not an
arithmetic mean, but a geometric (“Lorentz-Berth&laue to that it is a mean of Boltzmann
factors)?

Our response: We thank the referee for pointing out this. Weeagthat the computation of
long-range corrections to surface tension of liggad interface is non-trivial and requires careful
treatment. In our calculation, we followed the pajpg Blokhuis et al. (Mol. Phys., 85, 665-669,
1995) to incorporate the dispersion correctionuidage tension. Our idea is to obtain average

of the mixture and then to use the averagédn the computation of the dispersion correction.
Hereed® is related to the dispersion term of the Lennanted potential functiornE;s, = ~4e6® |

r®). Since the Lennard-Jones potential is pair-ageliiit is reasonable to calculate the averade
of the mixture as the arithmetic average over rakracting Lennard-Jones pairs, as in Eq. (4).
This treatment is the same as the dispersion dmmeformula in the manual of the GROMACS
program package (van der Spoel, et al., Gromacs Msaual version 4.0, www.gromacs.org,
2005). The parametey itself is determined as a geometric average ofrttiwidual parameters

ande;, according to the definition of the force fielsydasuch a geometric average does not relate



to EqQ. (4) in our manuscript.

3. Comment: The interpretation of the stress profiles (Fig@rand Figure 4) and the conclusion
drawn from them is not “well founded”. Only the reffect of the difference of the stress is well
defined and give the thermodynamic effect. Thel@nolis discuss in Proc. Roy. Soc. A 379, 231
(1982).

Our response: We thank the referee for this. We have modifiegl Bito include the net effect of
glycine on thePy(r) curve of water droplet. Her&Py(r) is equal to the difference between the
Pn(r) values of the glycine-containing droplet and luee water droplet. It can be seen that the
presence of glycine molecules has an undulate teffacthe Py(r) curve. Although glycine
molecules mainly reside in the bulk of the droptéesmall influence can be found in the surface
region of thePy(r) curve. Inside the droplet where glycine molecudssemble, the value of
APy\(r) goes negative and therefore tends to reduce ulface tension. As the droplet size
increases, thaPy(r) curve becomes closer to zero inside the dropldt@eserves the positive
peak at the surface. This explains the trend ottiange of the glycine-induced surface tension in
droplets with different sizes.
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Fig. 4. Normal component of Irving-Kirkwood pressure temandAPy(r) curves in systems 7-10.



