Nano ring formation of MWCNT by dewetting of thin film
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Abstract 
The fabrication of finite arrangement with nanoscale materials is key to current technology and self-assembly and self-organization is considered an efficient and cost-effective and so a preferred process for building ordered structure of nano particles. Carbon nanotubes are very interesting material for its properties and molecular structures. Carbon nanotubes can assemble in different morphologies depending on its physical synthesis method. The different morphologies of CNT are coiled CNTs, CNT junctions and toroidal CNTs. Thin polymer film < 100 nm also undergoes self-organization resulting in formation of arrays of droplets. These spontaneously formed ordered patterns or structures on the surface has wide range of technological applications. The retraction of fluid from the surface that it was supposed to cover leads to the phenomenon of dewetting causing the arrangement of droplets which  act as a template for the self-assembly of the  carbon nanotubes. The self-organized patterns on the thin PS film along with Marangoni flow is the driving force behind the circular ring formation of the carbon nanotubes without any external physical method. Toroidal or circular ring carbon nanotubes are unique structure of interesting properties. These surface structures can be of great use in biomedical purposes like skin grafting, sensors, superhydrophobic coating and others.
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Figure 1: Self-assembly of carbon nanotubes over dewetted surface
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