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                                                         Abstract 

The electrochemical platforms based on multiwall carbon nanotubes (MCNTs) functionalized or 

decorated with redox molecules/metal nanoparticles have been developed for electrocatalytic and 

bioelectrocatalytic applications. The MCNTs were functionalized with redox molecules with 

quinone, quinone-imine and diimine functionalities and their electrocatalytic activity towards the 

oxidation of nicotinamide adenine dinucleotide (NADH) has been investigated. The MCNT-

diimine based electrode efficiently mediates the oxidation of NADH at less positive potential and 

it does not suffer from the interference due to coexisting analytes. Highly sensitive 

dehydrogenase-based glutamate biosensor has been developed using the MCNT-diimine 

electrode and enzyme glutamate dehydrogenase. The electrochemical and electrocatalytic 

properties of MCNTs functionalized with Fe(III) macrocycles like tetraphenylporphyrin 

(FeTPP), phthalocyanine (FePc) and salen (Fe-salen) have been studied. The FePc-based 

electrode mediates the reduction of H2O2 at a favourable potential of 0.1 V (Ag/AgCl) and H2O2 

could be detected at nanomolar level. The FeTPP-based electrode has been successfully used for 

the detection of trichloroacetic acid at nanomolar level at the potential of -0.2 V (Ag/AgCl). An 

electroless approach has been developed for the decoration of MCNT with Pt and Pd 

nanoparticles. The metal precursors have been pre-organized on poly(diallyldimethylammonium) 

chloride (PDDA) wrapped MCNT and chemically reduced to generate metal nanoparticles. The 

Pt nanoparticles decorated MCNTs have been used for the electrocatalytic sensing of hydrazine 

and H2O2 and for the development of glucose biosensor. H2O2 and hydrazine have been detected 

at nanomolar level with the Pt nanoparticle based electrode. The Pt nanoparticle based glucose 

biosensor could successfully detect enzymatically generated H2O2. The electrocatalytic activity 

of Pd nanoparticles decorated MCNTs towards oxidation of formic acid and reduction of oxygen 

have been examined. It is demonstrated that the electrocatalytic performance of the nanoparticle 

based platform depends on the surface structure and particle coverage. 

Keywords: Electrocatalysis; Biosensor; Multiwall carbon nanotube; Nanoparticle; Fe(III) 

macrocycles; NADH. 

 


