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Carbon nanotubes (CNTs) are currently the focus of intense research due to their

unique properties and potential impact in different research areas of science and

technology. However, their full potential can not be achieved before attaining further

optimization in controlled synthesis. In this context, the selective synthesis of vertically

aligned carbon nanotubes on substrates has already proved to be a very important

technology. Different methods have been developed for the synthesis of aligned CNTs

including plasma techniques such as plasma-enhanced chemical vapour deposition.

However, we have been shown that better CNT alignment can be achieved combining

the CNT synthesis using classical Chemical Vapour Deposition (CVD) with the

controlled deposition of catalyst particles through magnetron sputtering.

The use of the CNT forests in advanced devices such as displays and nanosensors

can be limited by their non-reactive surface. To overcome this drawback, modification

of the surface of the CNT-forests by changing their surface chemical composition has

been proved to be very efficient.

In this work, we report a controlled synthesis route for obtaining highly vertically-aligned

CNT forests. This route is based on the combination of the CVD synthesis and

magnetron sputtering deposition. Different substrates were used and the size and

dispersion of catalysts studied. Microwave plasma functionalisation was used to tailor

properties of the CNT forest surface.

We found that different from other plasma sources the used of micro-wave for

functionalization does not impact negatively in the CNT- forest structure. The effect of

different treatment parameters on the surface morphology and structure was analysed

by scanning electron microscopy, X-ray photoelectron spectroscopy (XPS), static

contact angles, etc… The results reveal successful controlled modifications of the

CNTs forest surface due to the grafting of selected functional groups.
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