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Layer-silicate, carbon nanofiber (CNFs) and carbon nanotube (CNTs) based polymer nanocomposites have
attracted considerable interest due to potential improvements in thermal, rheological, mechanical and physical
properties of polymers. The unique morphology and strong inter-tube attractions makes the dispersion of CNTs and
CNFs a big challenge and hence limits their effective use. Also, significant difficulties exist to intercalate/exfoliate
nanoclays in polymer matrices, especially polyolefins, using existing melt processing techniques. A novel method
for the continuous dispersion of CNFs, CNTs and for intercalation/exfoliation of nanoclays in polymer matrices for
manufacturing nanocomposites was developed using an ultrasonically assisted twin screw and single screw extrusion
processes. The process is intended to replace the currently used inefficient technology requiring a multi-step batch
solution process with prolonged ultrasonic irradiation (minutes and hours) followed by the removal of solvent. The
effect of ultrasound on die pressure, electrical conductivity, rheological, morphological and mechanical properties of
various nanoparticle-polymer systems was studied. Ultrasonic treatment caused a reduction in die pressure and
resulted in enhanced dispersion of CNTs and CNFs and exfoliation of nanoclays. The prepared materials have
unique combinations of rheological, mechanical, electrical and thermal properties and improved permeability
making them ideal for use in various applications.
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