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ABSTRACT: Electromagnetic pollution and fire hazard are two major problems that compromise the sustainable development of high technologies in our modern society. Although extensive efforts had been made trying to solve both the two problems separately, the tentative for exploring materials which can solve both the two aforementioned problems simultaneously has rarely been reported. Polymer matrix nanocomposites reinforced with nanofillers possessing unique filler architectures with easily tuned composition are ideal for targeting desirable functionalities. However, the major challenge by using polymer matrix nanocomposites for both the electromagnetic interference (EMI) shielding and flame retardation is the unknown relationship between each other. Hence, the effective improvement for both the two functions by one material is hard to design. 
Based on the mechanisms of EMI shielding (magnetic and dielectric materials, which may consist of elements possessing catalytic function for flame retardancy) and flame retardation (carbon and ceramic nanomaterials, which may contribute as dielectric components for EMI shielding), multifunctional polymer matrix nanocomposites with high efficiency in both EMI shielding and flame retardation have been developed. To be specific, polypropylene nanocomposites reinforced with nanofillers consists of magnetic (iron, cobalt and its core shell metal @metal oxide nanoparticles), dielectric materials (carbon nanomaterials including carbon nanotubes and graphene nanosheets, ceramic fillers or coating such as SiO2) were synthesized using a facile one-pot wet chemistry approach. 
Regarding the structure design, hierarchical 3-D filler systems with different dimensionalities (0D, 1D, 2D and 3D) were integrated to achieve unique architecture in polymer matrix; and surfactant with unique functional groups will also be introduced in order to improve the polymer-filler interfacial bonding strength. Meanwhile, how the filler composition, dispersion quality and assembly patterns in polymer matrix will affect the physicochemical properties and the corresponding functionalities for the as-prepared nanocomposites will be studied and the structure-property-performance relationship will be revealed. 
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