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‘The Effect of Solvent on the Intrinsic Viscosity of

‘Polymer Solutions

Bunnosuke YaMmacucHI and Takashi OKkI

ABSTRACT: Using the concepts of Van der Wyk’s equation for the viscosity of
binary liquid mixturés, we have developed a theory for the intrinsic viscosity for low-
molecular regular solutions, with a conclusion that, for regular solutions of a given low-
‘molecular compound, ‘the intrinsic viscosity () should depend not only upon solvent power
but also upon the square of ,t.he molar volume of solvent, V and ﬁherefore,,the greater the
value of [(9)/V?% the highér should be solvent power. Evidence in support of this has

' been presentéd from specific viscosity determinations on solutions of naphthalene in non-
polar solvents for which the solubilities of naphthalene are known. There has been re-
centlly accumulated experimental evidence that, for a given polymer, the intrinsic yviscosity is
not necessarily symbatic with solvent power, and this leads us to conceive that the
intrinsic viscosity of polymer solutions, like that of low-molecular regular solutions, may
be affected, not only by solvent power but also by the molar volume of solvent. From
measurements of the intrinsic viscosity of polystyrene in benzené-tricrecylphosphate and
in benzene-dibutylphthalate and from the experimental data obtained recently by several
workers concerning the intrinsic viscosity and the osmotic pressure-concentration relation
of polymer solutions, it has been perceived that, for a given polymer, ([(9J/V'?, where
n lies between 1 and 2, is a better measure of solvent power than (%), because the
former remains always to be symbatic with solvent power even in the cases where the
latter is found to be not so. A theoretical interpretation of this conclusion has been
given and it has been shown that the value of n in the above-mentioned measure of
solvent power, i.e. in (5)/V* should depend on the geometrical form of polymer in
extremely dilute solution and should lie between 1 and 2. ‘
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