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Abstract

A montmorillonite clay has been modified with two different quaternary ammonium
salts, dilauryl dimethyl ammonium bromide (LD) and 4,4’ -diaminodiphenylmethane
(AP), to form the corresponding organophilic clays, LDM and APM. Two series of PU/
clay nanocomposite materials, PU/LDM and PU/APM, were then prepared by the
reaction of appropriate amounts of PPG, TDI and 1,4 butandiol, followed by addition of
the various amounts of LDM or APM. The X-ray diffraction patterns and transmission
electron micrographs of the nanocomposites revealed that the modified clay galleries
were exfoliated or intercalated in the polyurethane matrix. In comparison with the
corresponding pure PU, the results of the TGA and LOI measurements showed that the
thermal stability and the flame retardancy of the PU/clay nanocomposites were significantly
enhanced due to the presence of the dispersed nanolayers of the organophilic clay in the
PU matrix. Using the Tafel method, the results of the electrochemical measurements,
which included the corrosion potential, polarization resistance and corrosion current,
showed that all the PU/clay nanocomposites, even with low clay loading, in the form of
coating on stainless steel disk (SSD) exhibited better corrosion protection over the pure
PU. The SSD coated with the composite containing 2 wt% of APM showed the lowest
corrosion rate, which was one order lower than that of the SSD coated with the pure PU.
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Abstract

Organic-inorganic hybrids comprising epoxy resin and polyhedral oligomeric
silsesquioxanes (POSSs) were prepared via in situ polymerization of the diglycidyl
ether of bisphenol A (DGEBA) and 4,4 ' -diaminodiphenylmethane (DDM). The POSSs
have an active functional group that takes part in the ring-opening reaction with the
oxirane group. The organic and inorganic moieties are joined by covalent bonds.
These covalent bonds enhance the compatibility of the inorganic and organic phases.
Scanning electron microscope (SEM) analytical results indicate that there was no
obvious phase separation between the inorganic and organic phases. The UV/VIS
spectrum of the epoxy hybrid demonstrates the excellent optical transparency of the
hybrids—the most important characteristic for their application as protective coatings.
Thermogravimetric analysis (TGA), X-ray photoelectron spectra (XPS), and nuclear
magnetic resonance spectroscopy (NMR) of the char showed that the incorporation
of the POSSs into epoxy resin improves the thermal stability of the hybrids. spectra
(XPS), and nuclear magnetic resonance spectroscopy (NMR) of the char showed that the
incorporation of the POSSs into epoxy resin improves the thermal stability of the hybrids.




