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Abstract 
 

1D or 2D nanomaterials, such as carbon nanotube (CNT), graphene and boron nitride nanoplatelet (BNNP) 
are promising fillers for composite materials to overcome the limitation of traditional reinforcements in 
composites due to their attractive mechanical and functional properties. In previous researches on nanomaterial 
filled nanocomposites, limited improvement of properties have been shown because of strong agglomeration 
of the nanomaterials and poor interfacial bonding between nanomaterials and matrices. In order to solve these 
important issues, a new fabrication process, named as molecular level mixing process, has been developed to 
fabricate nanomaterials filled nanocomposites in order to maximize the effect of nanomaterial addition in 
various types of matrices. The concept of molecular level mixing process is to induce perfectly homogeneous 
mixing of nanomaterials with matrices by chemical bonding in molecular level through functionalization.  

Various types of nanocomposites are fabricated and characterized as new multifunctional materials. 
Inorganic matrices nanocomposites filled with low dimensional nanomaterials, such as CNT/Cu, CNT/Al, 
Graphene/Al2O3, Graphene/Cu, GNP/Epoxy and BNNS/Cu nanocomposites, exhibit outstanding mechanical 
properties including strength, modulus and fracture toughness which are essential for structural applications. 
Wide scope of functional applications, such as stretchable conductors, electrode for energy conversion & 
storage devices, and EMI shielding & bio-medical materials are expected using organic matrix nanocomposites 
filled with low dimensional nanomaterials, such as AgNW/Graphene/PDMS, Carbon Fiber/CNT/Epoxy, 
Graphene/P3HT:PCBM, GNP/Ni/Wax and BNNS/Gelatin nanocomposites.  

As a summary, nanomaterials filled nanocomposites are processed to have outstanding combination of 
properties of strength, elastic modulus, surface area, electrical conductivity, thermal conductivity and density, 
based on intrinsic properties of the low dimensional nanomaterials. It is suggested that the multifunctional 
nanocomposites are new emerging materials for wide scope of applications as materials and components 
required in aerospace, automobile, information and communications, new renewable energy, and bio-medical 
industries. 
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