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Electrically conductive biocompatible wireframe nanomaterial based on the matrix of carbon nanotubes for bioengineering and power engineering  
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Bulk wireframe nanomaterials with a branched network based on carbon nanostructures (CNTs) are in great demand in the aerospace, automobile, biomedical fields, as well as in electronics and clean power engineering. The universality and high functionality of this nanomaterial is due to controlled porosity and density, along with nontoxicity, high strength, electrical conductivity and thermal conductivity. Porosity and high conductivity provide great prospects for the use of wireframe nanomaterials based on carbon nanostructures as the electrode material of ion-lithium batteries, as well as active material for electrocatalysis. One of the central and most significant issues in the development of wireframe smart nanomaterials based on carbon nanostructures is the development of an effective technology for components nanowelding. The purpose of this work is to reveal a mechanism for the control of nanowelding of carbon nanotubes under laser irradiation. In order to understand the nature of nanotube welding, we considered the features of the interaction between defective areas of CNTs and open ends of CNTs with the laser radiation of the Ultraviolet-Visible-Infrared ranges. It is shown that the introduction of certain defects in the structure of a CNT (a single vacancy - 1V, a double vacancy - 2V, a Stone-Wells SW and a mixed defect SW + 1V) makes it possible to obtain a strong heating in these regions in comparison with ideal tubes. We determine wavelengths at which the maximum absorption of electromagnetic waves is observed. 
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