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The solubility of methane and ethane in aqueous
solutions of some alkylderivatives of urea have been
studied in order to evaluate the hydrophobic effect
according to the Ben-Naim model [1]. The cosolutes
used are monomethylurea (MMU), monoethylurea
(MEU), symmetric dimethylurea (1,3-DMU) and
symmetric diethylurea (1,3-DEU). The study is of
potential interest for its biochemical and bio-
physical implications [1, 2]. In fact, hydrocarbons
can be considered as model molecules of some of the
side chains of proteins and, at the same time, it is
known the capability of alkylureas in denaturing
globular proteins [3-5].

The standard free energies of solution for the gases
are deduced from the Ostwald absorption coefficient
Vst

Mug=—RTIn v,

From the temperature derivatives of the free ener-
gies, the standard enthalpies and entropies of solubi-
lization are also obtained. It is already known that
the last two quantities are negative for the apolar
gases in water, and we found that the addition of
the studied series of cosolutes do not introduce
drastic variations in this behaviour. The signs of the
enthalpy and entropy were ascribed [6] to an
enhancement of water structure, promoted by the
apolar gases.

A quantitative scale of comparison for the intensi-
ties of the hydrophobic interactions was proposed
by Ben-Naim and coworkers [1]. The mechano-
statistical treatment leads, with certain assumptions,
to the simple relation:

8G Hr(Rl) = A“;‘.’t - 2A“<1)Vle

where Aug, and Auyy, are the free energies associat-
ed with the process of transfer, at constant P and T,
of two molecules of methane from fixed positions at
infinite distance to a defined distance R, in the
presence of the solvent respect to the vacuum.

The changes of §G™! with the concentration of
the cosolutes (alkylureas) and with the temperature,
hence the signs and values of the corresponding §H HI
and 8S™!, are analyzed and compared with the free

X169

energies of transfer Apg. Qualitative conclusions
are tried on the mechanisms ruling the complex
phenomenon of the solubilization of gaseous hydro-
carbons in aqueous mixed solvents and on the self
and cross interactions among the different species
in solution.
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We have studied the conductometric and calori-
metric behaviour of some ions in water—sulfolane
mixtures (H,O-TMS).

The conductometric results [1] have been
analyzed by considering the dependent on the solvent
composition of the ionic Walden products in the
mixtures relative to the corresponding values in pure
water [R = (\3no)s/(\ino)w]. R < 1 values for the
ions Br, I and ClO, and the order R(CI") > R(Br )
>R(I") > R(ClO,) observed in water-rich mixtures
may be explained on the basis of the decrease in the
structure-breaking capacities of these ions as a result
of the decrease in the degree of structure of water
caused by TMS. In the case of Na* and K* ions, R>
1 values seem to be scarcely affected by structural
phenomena and may be explained by assuming that
the interactions between the ions and the solvents
in the mixtures are mainly of the acid-base type
(sorting effect) [2].

The structure decrease of water caused by TMS
determines ion transfer enthalpies AAH?, from H,0
to H,0-TMS mixtures negative for the ions Na’,
K*, I and ClOj. The ions CI” and Br~ show positive,
increasing AAH, with a more marked increase over
60 mole?% TMS. This behaviour is mainly deter-



