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Abstract

In this thesis, two types of zeolites were prepared, The first of them
was synthesis of its main raw materials (silicate and aluminate which
react for formation of zeolite) from the components of the local bauxite
and silica ores after analyzing them for determine their components by
measurements of chemical analysis, X-ray diffraction (XRD) and X-ray
fluorescence (XRF) , it was found that it consists of a high percentage of
these raw materials necessary for the preparation of zeolite, As it was
prepared by the hydrothermal precipitation method in the presence of the
structure directing agent (triethylene glycol anhydrous).The second
zeolite was prepared from a natural clay have a high content of natural
zeolite from the Al-Hawi area - Mosul. Then it was purified by removing

undesirable components to obtain a pure natural zeolite.

After preparing the zeolites (synthetic and natural), they were loaded
with transition metals (silver, copper, cobalt, nickel and chromium), In
addition to (sodium and calcium). The purpose of metals loading was to
increase the biological activity of zeolites as well as to improve their
physical, chemical and mechanical properties. Then, the prepared zeolites
were measured by (XRD), (XRF), (BET) technique scanning electron
microscope (SEM) and infrared spectroscopy (FTIR), the surface area of
the chromium-loaded zeolite reached to (106.7592 m?® / g). The zeolite
prepared from natural ore, it was found to contain clay minerals (natural

zeolites) at a percentage of (64.21%) kaolin and montmorillonite.

The antimicrobial and antibacterial activity of the samples prepared
under study, represented by synthetic and natural zeolites loaded with
transition elements, as the manufactured silver loaded- zeolite showed the
best antibacterial activity in the mouth. As for the natural zeolite, it did

not show significant activity against bacteria compared to the synthetic
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zeolite . they were combined with thermoplastic (PMMA) resins at
different concentrations of 5%, 3%, and 2% in order to improve the
mechanical and physical properties of the denture base resins and
compared them with the control group, where the Flexural Strength
showed the best average bending for the prepared samples (PMMA-4,,
PMMA-;c,, PMMA-; ;) at a concentration of (2%). After that, the
surface roughness of the prepared samples was measured, and the best
average surface roughness of the samples (PMMA-;c,, PMMA-2y;,

PMMA-74,) was measured at concentration (2%) .

The surface hardness test was carried out for the prepared samples, and
the best average hardness values were for (PMMA-;,,) samples (at a
concentration of 2%), as well as the best average hardness for (PMMA-
zcu) samples at a concentration (3%), while for (PMMA-zy;) samples
were At a concentration (5%).The water absorption of the prepared
samples was measured, and from observing the results, it was found that
the best added concentration was for (PMMA-z,,, PMMA-;(,) samples at
a concentration of (2%), while for (PMMA-ZNi) samples, the best
concentration was at (5%). The results of the water solubility of the
prepared samples showed that the best concentration of the average
solubility in water was for (PMMA-2,,) at a concentration of (5%) and
for PMMA-;¢, samples at a concentration of (2%) and (PMMA-\;)
samples showed the best added concentration. at (3%).From the
observation of the porosity values of the prepared samples, (PMMA-7,,)
was the best concentration at (3%) as well as the best concentration of
(PMMA _zc,) samples at (5%) compared with the control group. The
samples prepared under study showed a decrease in the remaining
monomer concentration of (PMMA-ZAg) and (PMMA-zy;) samples.
Where the X-ray diffraction of the models of denture bases (control

group) and zeolite of the denture bases (Ag, Cu, Ni) showed the presence
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of new diffraction patterns when the percentage of the combined silver
zeolite was increased to (5%), and this indicates a good interaction
between the zeolite of the metals and the denture base material ( PMMA).
An electronic scanner microscope (SEM) was studied, and the study
samples showed that they appeared to be smaller particles compared to
the size of the particles before the polymerization process, The thermo
gravimetric analysis showed the copper zeolite-loaded dentures showed

the most heat-tolerant polymers.
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