



















































































Chapter One

Introduction

This thesis dwells on the electrochemistry and electrocatalytic properties of
metallophthalocyanines (MPcs). In this chapter, a review of the basic concepts of
electrochemical techniques, including the nature of electrodes, electrode modification and
characterization and electrocatalysis is presented. The synthesis, general properties and

applications of metallophthalocyanines will also be discussed in this chapter.









































































































































































































Chapter Two

Experimental

This chapter describes the general experimental procedures employed in this work. The
synthetic route adopted to obtain the metallophthalocyanine complexes studied in this work
is presented. The synthesis of a series of N-pyrrole substituted phthalocyanines in which
either a phenoxy group or a pentoxy group separates the pyrrole ring from the
phthalocyanine is described. The complexes are denoted: MTPhPyPc (7-11, for phenoxy
link Pc) and CoTPOPyPc (12, for pentoxy linked Pc), where M is the respective metal
cation. Also the first report of the synthesis of a mercaptopyrimidin (denoted: MTMPyrPc,
13-15) and thiophene (denoted: MTETPc, 16-18) substituted MPcs is presented. The
syntheses of chromium and manganese tetraaminophthalocyanine complexes (CrTAPc, 19,

and MnTAPc, 20) are also described here.































































Results and Discussions




































































































Chapter Four

Electrochemical Properties

In this chapter, the electrochemical characterizations of the synthesized
metallophthalocyanine complexes are discussed in detail. The techniques employed
for the characterization include: cyclic voltammetry (CV) and Osteryoung square
wave voltammetry (OSWV). Also spectroelectrochemistry was used to further
confirm the assignments of the redox processes based on the results obtained from the
CV and OSWV. The experimental set-ups are as described in Chapter Two under

electrochemical techniques.



































































































































































































































































































Chapter Six

Electrocatalytic Properties

This section dwells on the electrocatalytic applications of some of the
metallophthalocyanine complexes synthesized in this work. The electrocatalytic
properties are examined on the electrodes modified with the complexes. The modes of

attaching the various MPc complexes have been fully described in the preceding chapter.












































































































Chapter Seven

Conclusions









































































































