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Abstract:

There is no doubt that Magnetic Resonance Imaging (MRI) is one of
the most advanced imaging technologies today. It has experienced a
phenomenal growth within the last two decades. The success of MRI
applications in the medical field has encouraged reéearchers to look fo.r
new applications in other areas of science. It is for this reason that this
study was performed so that MRI can be used to characterize different
porous media of preliminarj importance to various _fiele of sciences
such as oil exploration, food industry, and medical bone examinations.

This research focuses mainly on the ability of MRI to image the
internal structuré of porous solids by filling their void space with a

fluid rich in protons like water. The main idea relied on the relaxation

behavior of the protons due to the effect of the surrounding solid.

It was | found that porous media behave according to their pore matrix
size when it comes to proton relaiation process. A direct relation
between the longitudinal relaxation time and pbre size range was
found. Five parameters were established for classification of porous
media according to the relaxation behavior of the fluid filling their
void space. It was also shown that MRI techniques have a great
potential in studying porous media characteristics especially with the
development of new technologies and analysis techniques (such as

gamma-ray density and neutron porosity techniques).




Thesis organization:

This thesis consists of five chaptgrs:

Chapter (1): An introduction that mentions the mbtivation of
performing this research along -with a general overview of the
application of this research to oil field exploration, food industry, and

medical bone examination.

Chapter (2): A literature ré;fiew that portrays a éeneral historical
overview of the development of MRI and the principles of MRI theory
and parameters. After 'that, the various components 6f the MRI
machines are listed along with a-brief explanation. Then, the basis for
the analytical analysis is given. Finally, a summary of previous papers

on the subject is given.

Chapter (3): Mentions what materials were used and there advantages.
Then, it shows the fabrication of the seven phantoms used to perform
the experimental phase of this research. After that, the description of

the MRI machine used is given. Finally, the methods used are listed.

Chapter (4): Portrays the results and the discussion of the analysis

performed according to the previous chapters.

Chapter (5): Gives the conclusions of the research along with the

possibilities of future work.
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