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In this work we propose a new method to obtain 

hybrid structures of carbon nanotubes (CNTs) and 

graphene nanowalls (GNWs). Both are carbon-based 

nanostructures that present high specific surface, 

high electric conductivity, chemical inertness and 

thermal and mechanical stability. These properties 

made them good candidates for several applications, 

such electrodes in supercapacitors [1, 2]. CNTs are 

obtained directly on stainless steel surface by plasma 

enhanced chemical vapor deposition (PECVD), 

without use of diffusion barrier and using the internal 

alloys elements of the substrate as a catalyst. With 

this approach is possible to obtain low resistance 

contact between the CNTs and the substrate [3]. 

GNWs obtained by inductively coupled plasma 

chemical vapor deposition (ICP-CVD) present catalyst 

free growth, so virtually they can be grown on every 

substrate that withstands the synthesis temperature. 

As a result, hybrid structures of GNWs-CNTs can be 

synthetized. The aim of the present work is to obtain 

different types of carbon hybrid nanostructures by 

combining GNWs and CNTs and to determine their 

properties. Characterization shows that various 

samples of independently CNTs, GNWs, and 

combination of CNTs-GNWs morphologies have been 

obtained. 
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Figure 1. SEM image of GNWs grown on top of CNTs. 

  
Figure 2. Raman spectra comparison of CNTs (Blue) and 
GNWs/CNTs (Orange). In GNW/CNTs spectra the 
characteristic peaks and ratios of GNWs can be 
appreciated.  


