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Abstract:

In the recent years, magnetic nanoparticles (MNPs) namely Fe3O4 nanoparticles widely used as the functional filling materials in polymer matrices due to their super paramagnetic behaviour, non-toxicity, electrical conductivity, high thermal and mechanical properties. Literatures have been reported that the combination of magnetic nanoparticles into a variety of organic polymers such as polyurethane (PU), poly (methyl methacrylate) (PMMA), and poly (vinyl alcohol) (PVA) increase the thermal and mechanical properties of polymers moreover, create new magnetic materials. However, pure Fe3O4 nanoparticles often tend to agglomerate owing to their high surface energy, magnetic dipole–dipole attraction between particles and limited functional groups for selective binding. 
To overcome this problem inserting of the Fe3O4 nanoparticles into two-dimensional layered structure materials like nanoclay minerals is a well-known method to isolate, encapsulate and stabilize in sites inside of clay leading to the surface of Fe3O4 nanoparticles to be unavailable.  In addition nanoclays can improve properties of polymer including flame resistance mechanical properties, thermal stability and biodegradability. In the current work the prepared nanocomposites by the incorporation of modified iron oxide nanoparticles is reported focusing on the using novel polyurethane as well as polyurethane-imide matrices. The prepared nanocomposites can be applied as the foam, microcellular and/ or coating materials. 
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