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Complex dielectric constant of binary mixtures of polar
and unpolar crganic liquids at 24 GHz*

Abstract

For a number of binary mixtures of nonpolar and polar
solvents the complex electric susceptibility has been measured
at 24 GHz. Both real and imaginary parts of the susceptibility
are given as a function of the molar fraction of the polar com-
ponent for the following binary systems: cyclohexane-tetra-
hydrofuran, cyclohexane-carbondisulfide, benzene-tetrahydro-
furan, benzene-dioxane, carbontetrachloride-tetrahydrofuran,
carbontetrachloride-dioxane.

It is found that the real part of the susceptibility follows a
simple linear additive law over the whole concentration range.
For the imaginary part no simple additive property could be
found, although at low concentrations the expected linear be-
havior is observed.

Some of the binary mixtures investigated may be of use in
ESR spectroscopy at K-band frequencies.

Introduction

Complex electric susceptibility data of pure organic
liquids at K band and higher frequency are rather limi-
ted at present; compilations of data have been given by
HarvEY!, MORENO2, LANDOLT-BORNSTEIN® and others.
Much of the body of modern data has been published by
SMYTH in an elaborate series of papers, most of which
consider dielectric relaxation of polar molecules in dilute
solutions. In a recent paper? SMYTH has reported results

* Received January 21, 1969.
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on the dielectric behavior of binary mixtures of polar
nonassociative liquids, which were analysed in terms of
two different Debye type relaxation processes attributed
to the molecules of both components. The relative
weight of the two relaxation processes were found to
approximate the molar fractions.

In this paper we report results of the measurement of
the complex susceptibility of binary mixtures of organic
liquids at room temperature, with one component being
polar. Measurements at a fixed frequency of 23.80 &= 0.04
GHz were made in order to study the dependence of the
susceptibility on the concentration of the polar compo-
nent.

Most of the binary mixtures, chosen for this study
might be useful as solvents for ESR spectroscopy at K
band frequency; in this band choice of a suitable solvent
is rather critical with respect to dielectric losses, which
strongly influence the spectrometer’s sensitivity.

Experimental Section

The investigated mixtures are collected in Table I. The pure
liquids used for preparation of the mixtures were analytical
gradeS.

Measurement of the electric susceptibility was made by a
cavity-method described elsewhere®, using a high resolution
ESR spectrometer’.

5 Merck or Fluka manufacture.
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(1966) 404.
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