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Currently, the most common way to incorporate carbon 
nanotubes (CNTs) in polymer matrices, is to functionalize 

their surface by adding oxygen containing groups. The chemical 
process that is followed in such occasions, includes strong 
acids, such as sulfuric (H2SO4) and nitric (HNO3) acid, together 
with temperatures up to the boiling point of the acids. Moreover, 
the chemical functionalization procedure can last up to three 
days, including both the reaction step and the purification that 
follows after. For this reason and considering the environmental 
impacts of such a procedure, it is important to investigate 
the preferable conditions for the functionalization, studying 
the aforementioned parameters and trying to eliminate the 
energy, reagents and time consumption. In this framework, an 
investigation on the chemical functionalization of CNTs has 
been performed, utilizing X-Ray Photoelectron Spectroscopy 
(XPS) analysis for the quantification of the oxygen groups 
attached on the surface of CNTs in each trial, supported by 
RAMAN spectroscopy that confirmed the preservation of the 
structural integrity of CNTs, after the treatment. CNTs were 
prepared via the Catalytic Thermal Chemical Vapor Deposition 
(CT-CVD) method, using two different catalysts (based on 
Fe and Co/Mn particles) synthesized in house, in order to 
investigate also the effect of the structural properties of CNTs 
in the chemical functionalization effectiveness. A parametric 

study was carried out, considering the acids concentration, the 
reaction time and temperature, as well as the CNTs/acid mass/
volume ratio. The results revealed that CNTs that have been 
grown through the Co/Mn catalyst, present smaller diameters 
and narrow diameter distribution, thus they are more vulnerable 
to the acidic chemical functionalization in comparison with the 
CNTs grown on the Fe particles and as a result they can be 
treated in milder conditions, offering a “greener” chemistry 
pathway.
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