
Hydrophobic hydration and partial molar volume of alcohol aqueous solutions

K. Maruyama(1), M. Nakada(2) and M. Misawa(3)
(1)Fac. of science, Niigata University, (2) Graduate School of Sci. and Tec., Niigata Univ., (3)

J-Parc center, KEK

In a previous paper [1], we reported
that the characteristic behavior of the ex-
cess partial molar volume of 1-propanol-
water mixture was interpreted satisfacto-
rily in terms of the hydrophobic hydra-
tion of the fractal surface of alcohol clus-
ters. This results were also confirmed on t-
butyl alcohol-water mixtures. In this study
we investigated two other alcohol, i.e.
ethanol and 2-propanol, aqueous solutions.
By analysing the dynamic structure factors
with a relaxing cage model[2], the common
behavior of these samples were revealed.

The quasielastic neutron scattering
measurements on alcohol aqueous solu-
tions were performed by using AGNES
spectrometer and its standard accessery.
The samples, their alcohol composition x,
and messured temperature were ethanol
x=0.0-0.25, 298, 320 and 343K; 2-propanol
x=0.0-0.17, 298, 320, and 343K. The metyl
groups of alcohols were deuterized in or-
der to investigate the diffusive properties
of water molecules. The sample cell was an
aluminum double cylindrical cell with the
sample thickness of 0.3 and 0.5mm. The ac-
cumurate time was 4 hours for each condi-
tion.

The dynamic structure factor S(Q,E) was
obtained by a usual process with a program
AGDAS. The statistical accuracy of S(Q,E)
was good enough for the detailed analy-
sis. The number fraction of hydrating wa-
ter moleculesαwas derrived by using two
states approximation and some dynamic
properties, e.g. diffusion coefficient D and
relaxation timeτ, were also obtained with
a relaxing cage model. Fiugure 1 shows the
derrived D as a fuction of α. In this fig-
ure D has a good linear dependence onα,
which means theα is a good parameter de-
scriving the state of water molecules. Fig-
ure 1 also shows that D of all slcohol solu-

tions have nearly the same depenednce on
α, which means the dynamics of water in
both bulk and hydrating states is indepen-
dent on the species of alcohol.
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Fig. 1. Diffusion coeficient D of some alcohol aque-
ous solutions as a function of the number fraction of
hysrating water moleculesα.
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