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Abstract 
 

 Carbon nanotubes (CNTs) were grown by floating catalyst method using acetylene as carbon 
precursor and ferrocene as catalyst precursor. The CNTs were grown in the temperature range of 700 - 
1150°C. The prepared CNTs were purified by acid treatment and air oxidation methods. The purified CNTs 
were characterized by scanning electron microscopy, transmission electron microscopy and Raman 
spectroscopy. The purity of CNTs was determined by thermal analysis and X-ray diffraction method. The 
yield, diameter and length of grown CNTs were same at all temperatures. The crystalline perfection of CNTs 
increases as the temperature increases. Our results indicated that the synthesis temperature could affect the 
degree of graphitization of CNTs. 
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Introduction 
 
 Since the discovery by Iijima,(1) carbon 
nanotubes (CNTs) have drawn much attention and 
intensive research has been carried out. This great 
interest is due to CNTs unique microstructure, low 
density and they posses excellent mechanical and 
electrical properties, that enable them to be applied 
in many promising fields, such as; mechanical 
reinforcements in polymer composites,(2) nanoelectronics 
devices,(3) hydrogen storage,(4) biosensors,(5) fuel 
cells,(6) field emitters(7) and as catalyst supports.(8) 
 
 Until now various synthesis methods have 
been developed for the production of CNTs, including 
are arc discharge,(1) laser ablation,(9) chemical vapor 
deposition (CVD)(10) and so on. The main disadvantage 
of arc discharge and laser ablation method is that 
they are uncontrolled in the process parameters. 
Compared with arc discharge and laser ablation 
method, CVD is simple, cheap and parameters are 
easily controlled. The CVD method requires both 
the metal catalyst (Ni, Co and Fe) and a carbon 
source to produce CNTs. The introduction of a  
catalyst divides CVD methods into floating catalyst 
methods group, using a catalyst in the gas phase  
and fixed catalyst methods group with supported 
catalyst. The main advantage of floating catalyst 
method is that it does not require the stage of catalyst  
 
 
 

preparation as in the case of fixed catalyst method 
because the catalyst particles are continuously formed 
in the reactor and catalyst deactivation problem is 
avoided. Generally, organometallic compounds formed 
by transition metal (Ni, Co or Fe) are mainly used 
as precursors in the floating catalyst method.  
 
 In this paper, we investigated the CNT 
synthesis by floating catalyst method by using 
ferrocene as catalyst precursor and acetylene as 
carbon precursor. The effect of temperature on the 
synthesis of CNTs was also studied. The CNTs 
synthesised were characterised by using scanning 
electron microscopy, transmission electron microscopy 
and Raman spectroscopy. The purity of CNTs  
was determined by thermal analysis and X-ray 
diffraction studies. 
 
Materials and Experimental Procedures 
 
 In order to synthesise CNTs, the apparatus 
(Figure 1) consists of two stage furnace system 
fitted with quartz tube (25 mm Inner Diameter,  
1200mm Length). Argon gas was used as carrier 
gas and acetylene gas was used as carbon precursor. 
The amount of carbon deposit was studied at different 
flow rates at 850°C for better yield. We investigated 
the effect of temperature on the quality of CNTs 
synthesised at gas flow rates of acetylene (15 sccm)  
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