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Abstract

This work presents a new approach for developing new enzyme-based bicanode and
bioanodes for fuel cell application. The work consists of two parts. In the first part, biocathode
using an effective biocatalyst to catalyse dioxygen reduction to water was developed. Laccase
enzyme was entrapped in carbon nanotubes-chitosan (CNT-CS) composite film for detection of
oxygen reduction. The nano-composite of CNT-CS could be conveniently cast on the glassy
carbon (GC) electrode surfaces. With the aid of the CNT-CS composite and bovine serum
albumin (BSA), laccase was then immobilized on the nanostructure film to form an oxygen
sensor. Electrochemical reduction of oxygen was studied at the developed biosensor using
cyclic voltammetry (CV). The GC/CNT-CS/laccase/BSA electrode was used as a working
electrode, Ag/AcCl as a reference electrode and Pt wire as a counter electrode. Cyclic
votammograms of oxygen were measured in a 0.1 M citrate buffer pH 5.0. The reduction wave
was observed at -0.35 V (Vs Ag/AgCl). The results from stability study showed that the
developed biocathode provided satisfactory stable.

In the second part of this work, effective electron transferring matrices for mediator was
developed using nanocomposites of polyaniline (co-m-ferrocenylaniline) or PFCANi and carbon
nanotubes. These matrices were utilized to improve performance of glucose oxidase to
catalyse glucose oxidation reaction. The develop biocathode and bioanodes are potential

candidates for the development of efficient biofuel cells
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