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The Introduction of the Polymer Nano-composite and its
Application
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The nano-particle size in Nano-materials refers to the measurement in the order of 1~100nm
(1nm=10" meter). Nano-particles have unique surface, interface and volume effects in nano-
materials due to their small sizes, which enable them to modify chemical and physical properties of
materials consisting of nano-particles. The Polymer Nano-technology is the most rapidly growing
section of the Nano-technology. The process and characterization advancements led to new
functionalities and applications of polymer nano-particles. The performances and applications of

nano-polymers depend upon the chemical compositions, shapes, structure, morphologies and the
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amounts of nano-particles. The extraordinary large surface areas on nano-particles provide
opportunities to modify the surfaces of nano-particles to improve dispersion and properties. As a
result, a relatively small amount of the nano-particles can improve chemical and physical properties
of polymer materials remarkably. The resultant nano-materials can still maintain their clarity, since

nano-particles scatter little light due to the size much smaller than the wavelength of the visible light.

There are various nano-particles used in polymer nano-technology, including silica, silicate,
calcined alumina silicate, zeolite, calcium phosphate, magnesium sulfate, diatomaceous earth,
titanium dioxide, carbonate alumina, zinc oxide, zirconium oxide, metal, carbon tube, clay,
biopolymer and others. Among them montmorillonite clay, an inorganic nano-material, is the most
commonly used in plastics. The clay is a layered silicate which consists of three sub-layers of silicon
oxygen tetrahedrons. Normally, it requires surface modification to improve its compatibility with

polymer materials.

The nano-clay can improve thermal and mechanical properties of polymer materials. The
clay/polymer composites have been commercially used in the automotive parts. The nano-clay can
also improve the gas barrier property of polymers markedly, in which, the impermeable clay creates
a tortuous path of gas permeation. The application in this report uses a thin layer of a polymer
binder containing nano-clay to coat on BOPP film. The resultant film provides improved oxygen and
moisture barrier properties, while the BOPP film still maintains its clarity. This technology can be
further improved by (1) increasing the amount of nano-clay and its dispersion in polymers by
optimizing its surface treatment, (2) enhancing the orientation of nano-clay and (3) using barrier
polymers as the carrier for nano-clay.
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