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ZEOLITE-BASED CATALYSTS FOR SYNTHESIS OF CARBON NANOTUBES
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Abstract

Supported transition-metal catalysts were prepared on zcolite by sellzpropagating high-temperature syn-
thesis method and were tested upon receipt of carbon nanotubes by CVD. The elfectiveness of zeolite as
matrix for catalvsts in chemical vapor deposition synthesis of multiwall carbon nanotubesis is presented
here. Obtaining of carbon nanotubes on reolite-based catalysts was characterized By the transmission and
scanning clectran MICroscopy ns well as Raman spectroscopy. For catilyst of zealite-CoyOy the carbon

nanatubes have a dinmeter of 11 nm, For catulyst of sealite-Fey Oy the carbon nanotubes have a diameter
from 7 10 21 nm. Raman spectrum indicates at low defectiveness of abtained carbon nanotubes
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Introduction

Carbon panotubes  due o their unique
ph_ymcuwhcmicnl pm;mnic> are called as wmateri-
als of the futures [ V] it's mggered an exceptional
splash duringmvestigating ol the  carbon
nanomaterials.  Carbon  nanotubes  are used in
many application ficlds such as encrgy. biotech-
nology, microelectronics, textile, ete. |2-4]. The
producing of composite materials on the basis of
carbon nanofubes is one of the main application
ficlds. There are many methods for the synthesis
o carbon nanotubes such as clectra are, VD
synthesis, lame  synthesis [8]. ete. Currently,
CVD method is recognized as the leader in syn-
thesizing of CNTs.

CVD method is an inexpensive system, and
there is a feasibility 1o use different catalysts and
various carbon containing sources in sohid, liquid
and gas forms.Structure and properties of carbon
nanotubes depends on many factors. imtal com-
ponents, composition and structure of catalyst,
synthesis conditions and other. The catalysis
methods are applicd for synthesis of carbon nano-
tubes.

Frequently, the catalyst is the complex of
matrix and active phases. The catalysts on the ba-
sis of transition metal particles from fine metal or
their compounds such as salts and oxides are the
most effective in the synthesis process of carbon
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panctubes. The silicon  walers |6, acrogels.
QUArtZ, MEsOPOTOUN silica [7] are used as matnxes
for the catalyst. Carbonaccous precursors are de-
composed into catalytic nanoparticles but the car-
bon is diffuse through a catalytic nanoparticle and
sprout into CNTs. There are two main maodel of
carbon nanotubes  growth:  «tip-growth maodel»
and «basc-growth modet»

Dependimg on composiion and structure ot
the catalyst there is one or the ather growth mech-
anism. The chotce of matrix for catalysts, i
structure  predetermines the propertics of final
product. Creation of new catalytic systems with
various composition of active phuses and matrix
allows obtaining the carbon nanotubes with dif-
ferent morphology and properes.

Experimental

Obraining of catalyst

It must be considered the nature of transi-
lion metal when choosing the catalyst. In serics of
(ransition metals from Ti to Ni. the bonding force
M-C with filled clectrons of d-level is rising [8].
The formation of strong bindings such as Ti. V.
Cr with carbon is determine their fow catalytic
activity, For this reason such catalyst as oxides of
cobalt and iron were used.

For preparation of catalysts the synthetic
seolite (80 % is silicon oxides) with apparent den-
sity of about 0.9187 giem' was used. The zeolite
has a structuge of thin scaly plates. Previously, the
at a emperature of 1000 °C for

zeolite was heated
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