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In my opinion, the authors are labeling the direct uptake of water too quickly as a
negligible process. As discussed in section 3.2, an increase in mass fraction of about
0.03 at 253K for the wet vs. the dry case (Fig. 4) is obtained (one assumes that the
particle is liquid at this temperature). However, the mole fraction increase is much
larger. Assuming that the mean molar mass MW om = 180 g/mol assumed by the
authors, is representative for the dry system, i.e. MW om = Morg, with Morg the mean
molar mass of the organic (without water) fraction, one directly obtains

XH2O =
nH2O

norg + nH2O

C111

=
mH2O

morgMH2O/MW om +mH2O

=
fm,H2O

(1− fm,H2O)MH2O/MW om + fm,H2O

≈ 0.24

with fm,H2O the mass fraction of water. If on the other hand the MW om = 180 g/mol is
representative of the wet case, for the total (organics+water) system, then

XH2O =
fm,H2OMW om

MH2O
≈ 0.3

Morg =
1− fm,H2O

1
MW om

− fm,H2O

MH2O

≈ 249.4

In either case the mole fraction of H2O is quite significant. Rewriting Pankow’s equa-
tion for molar concentrations instead of mass concentrations (see Compernolle et al.
(2009); Barley et al. (2009)), one obtains:

cp,i

cg,i
= κp,ictot =

RT

γip0
i

ctot

= κp,i (corg + cw)

with ctot the amount of aerosol (including water if it is present) in mole concentration
and corg, cw the concentrations of organics and water respectively. ctot will be increased
significantly in the wet case due to the uptake of water. This will lead to increased
partitioning (higher cp,i

cg,i
), and this in turn will increase both corg and cw. In this way,

the uptake of water results - indirectly - also in a significant mass increase. Fig. 3
in Compernolle et al. (2009) illustrates this phenomenon. The modelled mass yield
increases with RH, but - certainly at low and medium RH - this increase is mainly
due to the mass increase of organic part, not due to the mass increase of the water

C112



part. But as explained above, this increase is indirectly caused by the significant molar
increase of water. The amount of increase will depend on the concentrations of the
products and their vapor pressures.

In conclusion, the water uptake could explain to some extent the higher mass yields
observed by the authors in the humid case, so the authors should pay attention to this.

A related issue is the value of MW om, which will be quite different (as illustrated above)
for dry and wet cases, but seems to be fixed to one value (180 g/mol) by the authors.

We certainly do not suggest that RH has no important effect on the reaction paths. One
way to distinguish between water-uptake-induced SOA increase (1) and SOA yield due
to changes in reaction paths (2) is to increase the RH at a moment when the α-pinene
has already reacted, such that (2) will not occur.

References

Barley, M., Topping, D. O., Jenkin, M. E., and McFiggans, G.: Sensitivities of the absorp-
tive partitioning model of secondary organic aerosol formation to the inclusion of water, At-
mospheric Chemistry and Physics, 9, 2919–2932, http://www.atmos-chem-phys.net/9/2919/
2009/, 2009.

Compernolle, S., Ceulemans, K., and Müller, J.-F.: Influence of non-ideality on condensation to
aerosol, Atmospheric Chemistry and Physics, 9, 1325–1388, http://www.atmos-chem-phys.
net/9/1325/2009/, 2009.

Interactive comment on Atmos. Chem. Phys. Discuss., 10, 3129, 2010.

C113


