
INTRODUCTION
Owing entirely to their structure, carbon nanotubes (CNTs) possess some of the most remarkable chemical and physical 

properties. More specifically, they exhibit exceptional strength and toughness, chemical inertness, magnetism, and electrical 

and thermal conductivity, which have led to them being identified as possible components in a variety of applications such as 

reinforced composites, nano-scale electronic, electrochemical and power devices.

Techniques used to synthesize CNTs include laser ablation of graphite, carbon-arc discharge and chemical vapour deposition 

(CVD). However, some of these techniques have been shown to be expensive due to high deposition temperatures and are 

not easily controllable. Recently hot-wire chemical vapour deposition (HWCVD) has been employed for the growth of CNTs 

at low temperatures [1] as compared to the laser-ablation and arc-discharge techniques with deposition temperatures in 

excess of 900 ºC. Furthermore, compared to other CVD techniques, the HWCVD system allows for greater control of the 

growth conditions, is more versatile, offer greater CNT yield and can easily be up-scaled to large substrates [1-3]. This paper 

presents the design of a compact, versatile HWCVD system, constructed at the CSIR, for the growth of CNTs and the study of 

the deposition parameters influencing the tube structures.

CONCLUSION
Two HWCVD designs were presented for the production of SWCNTs. It was shown that HWCVD can produce SWCNTs of 
high purity and yield. It was also shown that by supplying the HWCVD system with an even distribution of heat energy by 
means of an electric furnace, the SWCNT yield can be increased by a considerable amount. Furthermore, the modified 
HWCVD system also demonstrated lower CNT synthesis time (about 3 min), which makes it very cost-effective and can be 
easily up-scaled into the commercial market for mass production of SWCNTs. A research plan was designed for the 
deposition of SWCNTs with both HWCVD systems and initial depositions are underway.
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REPORTED RESULTS

Figure 1: Conventional HWCVD chamber

Figure 2: Furnace HWCVD chamber 

HWCVD DESIGN
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