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Introduction

The production process from heavy and super heavy
oil tanks due to their properties (high viscosity, high
sulfur content, containing heavy metals) is not only
very difficult and complex to extract and transport,
but also its price in world markets is much lower than
crude oil. The main problems of heavy and super heavy
oil tanks can be high viscosity, high ratio of carbon
to hydrogen, emulsification and organic sediments.
Iran's light oil reservoirs are in the second half of
their life and are facing a decrease in production,
but despite the country's heavy and super heavy oil
reservoirs, due to the lack of effective technology to
enter Iran, these reservoirs either remain potentially or
with high efficiency. Low (with old technologies) are
exploited. However, the need for extensive research
in the field of heavy and super heavy oil, especially
the use of effective processes with high efficiency,
is needed. Therefore, reducing viscosity, improving
the quality of heavy crude oil, reducing asphaltene
deposits and removing stable oil and water emulsions
can be important in the production of heavy and super
heavy oil reservoirs. One of the ways to improve
the oil quality of oil tanks is the use of microwaves
[1-5]. The aim of this study was to determine the
microwave absorption potential of several samples
of Asmari, Sarvak, Sohrab, Fahlian, Kuhmond,
Mansouri and Yaran crude oil. For this purpose, after
determining some properties of crude oils such as
SARA compounds, CHSNO elements as well as bonds
and bands in crude oil by FTIR tests to determine and
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analyze the absorption of electromagnetic waves by
these oils. In fact, the amount and type of compounds
as well as the functional groups in oil, and their effect
on the dielectric properties of oil were evaluated. The
results of this study can be used to investigate any
type of crude oil sample in terms of the absorption of
electromagnetic waves before applying these waves in
order to affect them on crude oil.

Materials and Methods

In the experiments, samples of Asmari, Sarvak,
Sohrab, Fahlian, Kuhmund, Mansouri and Yaran Iran
oils have been used. SARA analysis is carried out by
ASTM D4294, ASTM D6560 and IP 143 standard
methods. This analysis has been tested in the rock and
fluid properties section of Tehran Petroleum Industry
Research Institute. Dielectric properties analysis is
based on ASTM D150 standard. The E8364A analyzer
network device was used to calculate the dielectric
value. This device is capable of generating frequencies
between 45 MHz to 18 GHz. All bands related to
asphaltene fractions are determined by FTIR. This
analysis is performed using the standard method of
ASTM D6348, and it is measured by FT-IR VERTX70.
Elemental analysis is using the standard methods of
ASTM D4194 and ASTM D5291, and its purpose is
to help analyze the FTIR test to better identify and
investigate the concentration of organic compounds.
Carbon fractions of crude oil were analyzed using Gas
chromatography (ASTM D2887).Carbon compounds
were measured by GC-Sim Dis Agilent-7890A model.



Results and Discussion

In general, it can be said that the dielectric of oil
samples depends on the number of large molecules
and the polarization properties of the compound. The
higher these two parameters are in the samples, the
higher the dielectric of the sample is, and the more it is
affected by microwave waves. The higher the carbon
number of a compound is, the larger the molecule is.
As a result, its dielectric will be higher. The presence
of sulfur in oil determines the dielectric property. The
higher the C/H ratio is, the greater the presence of
alkene and alkyne compounds is, and then the greater
the dielectric property is. The higher the N/O ratio is,
the lower the value of the dielectric property is. The
reason for this is the difference in electronegativity
between nitrogen and oxygen, which will increase with
the increase in elements with more electronegativity in
the samples. In this case, if microwaves are emitted to
the samples, it is expected that the heavy oil samples
will react sooner than the light oil samples, and they
will heat up quickly, and of course lose their heat later.
In the case of bonds in crude oil, a relationship can be
found between them and the dielectric. The OH, NH,
CN and SH bonds in the samples are directly related
to the dielectric. The higher the concentration of these
bonds is, the higher the dielectric is. Of course, some
bonds will reduce the amount of dielectric property.
These bonds are CH, CO and C=C. The reason
for this connection is the electronegativity and the
polarity of the molecules. Aromatic compounds, resin
and asphaltene are polar compounds, and saturated
compounds are non-polar compounds. The higher the
asphaltene and resin compositions in the samples are,
the higher the polarity of the composition is, and the
higher the dielectric properties is. Of course, aromatic
compounds are polar, but not as much as asphaltene and
resin. But if the concentration of resin and asphaltene
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compounds in the samples is the same, then aromatic
compounds are involved. But priority is given to resin
and asphaltene compounds.

Conclusions

In general, it can be said that the dielectric of oil
samples depends on the number of large molecules
and the polarization properties of the compound. The
higher these two parameters are in the samples, the
higher the dielectric of the sample is, and the more
it is affected by microwave waves. In this case, if
microwaves are emitted to the samples, it is expected
that the heavy oil samples will react faster than the
light oil samples and will heat up quickly. Of course,
they will lose their heat later.

Nomenclatures
FTIR: Fourier-transform infrared spectroscopy
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