/"\'4': ) I ;f‘,'{ /\
I\I.EXANDR!Q Iyl

UNIVERSI

Reduced Shrinkage Polyester by using Montmorillonite Nano

composite

A Thesis
Presented to the Post Graduate School
Faculty of Engineering — Alexandria University
In Partial Fulfillment of the
Requirements For the degree

Of

Master of Science
In

Chemical Engineering
By

Eng. Mahmoud Mchammed Abd-Elaty
2017

(%1 CamScanner


https://v3.camscanner.com/user/download

Acknowledgement

First of all I thank God, The beneficent and the merciful, for helping and

supporting us to accomplish this thesis

Prof.Dr. Ahmed Zatot
For the continuous support throughout the thesis and for his patience,

motivation, enthusiasm, and immense knowledge

I wish fo express my deepest gratitude fo
Prof Dr. Abdelsamie Moet
For her strong support and encouragement to do somez‘hilng that
distinguished me from others. If  wrote the whole thesis as an
acknowledgment to her if will not be enough fo satisty her confinuous effort
and devotion to her work and her encouraging works and words that
lightened my way fo success. Really, she is a unique ideal whom I wish fo

follow.
Also, I would like fo thank my father and my mother for their keen

supervision, sincere unlimited helpful assistance and continuous guidance fo

perform this thesis

"Thank you very much fo all of you”.

(%1 CamScanner


https://v3.camscanner.com/user/download

ABSTRACT

Fiber-reinforced polymer composites are becoming a major player in advanced material

technologies.

Unsaturated Polyester (UP) resin is widely used for many applications such as reinforced
plastic (FRP) and polymer composites. However, these materials suffer from their low
mechanical and thermal properties. For enhancing their performance, researchers have used
montmorillonite (MMT) for manufacturing of unsaturated polyester montmorillonite (UP-
MMT) nanocomposite synthesized by dispersing the UP resin into the silicate layers of
MMT. The MMT has been modified ammonium quaternary as organic cation (OMMT). A
new approach is described for utilizing the swelling characteristics of montmorillonite
(MMT) to compensate for polymerization-induced shrinkage in unsaturated polyester. The
naturally sorbed sodium cation, a£ the lamellar interface of the mineral, was exchanged with
the onium salt of 12-aminolauric acid to produce organophilic MMT, which was compatible
with the host resin. The latter, boosted by a small amount of dimethylformamide, swelled

into a polymerizing polyester resin, thus reducing polymerization shrinkage.

Unsaturated polyester resin /organo modified montmorillonite (OMMT) nanocomposites
were prepared by in-situ polymerization method due to organic modified montmorillonite
into unsaturated polyester to form an advanced montmorillonite / unsaturated polyester
(MMT /UP) nanocomposites. Using of the blasting force generated in situ polymerization
patterns show the formation of clay layers is exfoliation structure in polymer and improving
of mechanical properties. The d-spacing of organic modified clay could be determined
whether the modifier was intercalated into the gailery of clay by applying the wide-angle X-
ray diffraction (WXRD). The dispersion morphologies of MMT / UP nanocomposites were
characterized by the wide-angle X-ray diffraction (WXRD) and transmission electron
microscopy (TEM).

Test results, supported by mechanical testing, X-ray diffraction, and microscopy. Indicated
that the mechanical properties of unsaturated rolyester with OMMT nanocompusife
(UP/OMMT) are better than those of pure UP.
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