
Production and investigation of carbon nanoparticles, nanotubes, nanowires doped 

with magnetic (Fe, Ni, Co) and non ferrous (Cu)clustersand their new nano-

compositions  sintered by SPS method 

 

Sincethefirstdiscovery of nanostructuredcarbon nano-forms (nanotube, nanoparticle, 

nanorodandnanowire), thenew nano-

compositionalmaterialsobtainedbytheirdopinghaveattractedincreasinginterestinbothfundamentaland

practicalapplications. 

The main goal of the project is through using of the technology developed by us the obtaining of 

carbon nanotubes, nanoparticles, nanowires and their new nano-compositions doped by 

ferromagnetic (Fe, Co, Ni) and non-ferromagnetic (Cu) clusters by the utilization of the closed 

recirculation pyrolysis cycle in the conditions of the controlled technological parameters 

(temperature, pressure, mass flow velocity, oxygen partial pressure, hydrogen concentration). The 

realization of the main goal of the project considers the listed milestonesas followed:   

a) Production of carbon nanotubes, nanoparticles, nano- and microwires and determination of the 

optimal technological parameters of their doping process.  

b) Obtaining of the carbon nanoparticles, nanotubes and nanowires doped with the ferromagnetic 

(Fe, Co, Ni) and non-ferromagnetic (Cu) atoms (clusters) and synthesis and study of their nano-

composition base new functional materials synthesized by SPS (Spark Plasma Sintering) method 

and their testing. 

c) The morphologic-structural investigations of the synthesized core-shell-type new nano-

compositions for the purpose of studythe aspects of doping mechanism and regularities for carbon 

nanoparticles, nanotubes and nanowires.  

d) Determination of the potential application fields together with the prospective for the carbon base 

doped nano-compositions. 
 

An experimental approach to design and develop nanostructured materials is one of the pivotal 

challenges facing the nanotechneology and modern space materials science. The ability to control 

material properties at the nano-size level by using nanoparticles in order to create arrays, chains, patterns 

and networks, is an important requirement in fabricating new multi-functional nanomaterials. A 

utilization of the magnetic field in manufacturing nano-materials is a quite new approach and has the 

promise of broadest applications. This method is quite effective in controlling of macro- and micro-

structures of synthesized materials with unique properties. 

As suggested by this definition, nanotechnology of carbon based nanocomposite materials, especially 

magnetic carbon nanopowders is multidisciplinary and involves techniques and methodologies from 

number of scientific areas, including analytical chemistry, physics, materials science and engineering. 



Application of the research results to practical progress will be interesting from the point of view of 

engineering progress. Specifically, for increase in the efficiency of artificial diamod synthesis, for the 

technology of magnetic nanomaterials, for new generation lubricants, capable of self-healing of the 

cracks formed on the surfaces of tryboligical pair. 

Realization of the project goals will considerably increase the prospective of RCSR (Republic Center for 

Structure Researches) to elaborate scientific background of the technology for new constructional and 

functional purpose materials and the products, to broaden active scientific collaboration with the 

possible international collaborators in the field of condensed matter physics and nanotechnology area for 

the realization the joint scientific reaserch and technological projects in the parity conditions in the 

nearest future. 

 


