
Nanocomposites and nanomaterials 

CNTs synthesis on the catalytic substrate  

Nebesnyi A.A.
1
, Khovavko A.I.

1
,  Kotov V.G.

1
,  Svyatenko A.M.

1
,  

Filonenko D.S.
1
, Bondarenko B.I.

1 

1Gas Institute of NAS of Ukraine. 39, Degtyarivska str., Kiev-03113, Ukraine.  

E-mail: ahova2005@ukr.net 
 

Despite the apparent simplicity of the organization of CVD methods of 

carbon nanotubes (CNTs) synthesis, they require a careful approach to the 

selection of control parameters, the study and optimization of kinetic 

characteristics of the process. The majority of scientific and patent literature 

concerning CNTs and nanofibers synthesis is devoted to periodic processes. They 

are usually implemented in tubular reactors with a low productivity. 

In recent years in the Gas Institute of NASU new approaches have been 

explored and developed, which would enable nanotubes continuously production 

of uniform quality. We studied the CNTs growth process with the aim of 

intensification and optimization of the mode of their production, increase reliability 

and durability of the device in which synthesis occurs [1,2]. 

We have developed proposals that relate to methods and devices for 

carbon nanomaterials production in the products of hydrocarbon gases conversion  

in the presence of catalysts, preferably based on iron or its alloys. They can also be 

used in the production of composite materials, sorbents, catalysts, etc. The task to 

improve the method of CNTs producing on the catalytic substrate was successfully 

solved. The intensification of the process of CNTs growing and optimization of the 

mode of their synthesis are provided as a result of a preliminary heating of the 

catalytic substrate in an oxidizing atmosphere followed by it processing by an inert 

gas, hydrogen and supplying into the reaction zone with carbon-contained gas. 

We developed some decisions to improve the aggregate for CNTs 

synthesis. It’s proposed to apply consistently the lock (sluice) chambers in different 

zones of the reactor. Distinctive feature of the device – supporting of different gas 

atmospheres in the heating, reaction and cooling chambers due to gas-tight gates 

between them.   

Proposed technological solutions allow to increase the yield of CNTs per 

volume unit of carbonaceous atmosphere. The best result of CNTs yield in the 

carbon material was approximately 90%. 
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