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Abstract: A preliminary study on the dielectric properties ofquartz crystal aggregates taken
from Klang Gate's quartz ridge was conducted. The basic theory, the experimental set-up and the
method of investigation are outlined. The dielectric properties ofdry quartz crystal aggregates and
two varieties of Malaysian crude oils were investigated. Saturating the quartz aggregate with crude
oil or water has been found to increase the dielectric permittivity of the specimen. The effect of
varying the frequency of the incident x-band microwave on the permittivity of the specimen was
also investigated. Saturating the specimen with crude oil seem to have an additive effect on the
dielectric permittivity of the quartz crystal aggregates in the frequency range employed in this
experiment.

INTRODUCTION

The dielectric properties of materials are important for numerous applications.
These include the use of selective dielectric heating of insect in infested grains and the
determination of moisture ~ontent of cereal grains. In this preliminary investigation,
we are trying to study the dielectric permittivity of a Malaysian "rock", and the effect
of saturating this rock with distilled water or crude oil. The effect of changing the
microwave frequency on the dielectric permittivity was also investigated.

The dielectric permittivity of any material can be represented as;

= e'~l- j tan (5) (1)

where e'r is the real part of the complex permittivity called the dielectric constant and e';
is the imaginary part of the complex permittivity called the dielectric loss factor.

The system of a slotted-waveguide section after Nelson (1972) was used to obtain
the information from which the values of dielectric permittivity of the materials were
calculated. The values of dielectric permittivity were calculated by a computer.

BRIEF PRINCIPLES OF THE MEASUREMENT METHOD

Figure I represents the short-circuited end ofa rectangular waveguide containing
a sample oflength d incontact with the short circuit. The incident wave travelling in the
positive Z direction and the reflected wave combined to form standing waves in the
waveguide. Figure 2 shows a voltage standing wave pattern where it can be noted that
the wavelength in the sample is shorter th~n that of the empty part of the waveguide. In
Figure 3, the standing wave pattern with and without sample at the end of the




















