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Abstract

The present work is a study on fuel cells, Carbons
vhich are extensively used in fuel cells as electrode materials,
have surface oxygen complexes.. The effect of these surface oxygen
complexes on the individual electrodes i,e., the anode and the

cathode .is studied and presented in the thesis in six chapters.

The first chapter summarises the extensive literature
available, with a particular emphasis on methanol fuel cells,
role of garbons in fuel cells, their electrochemical activity
and metal phthalocyanines as catalysts for the electrochemical
reduction of oxygen. The literature survey showed that work on
single cell fuel cells is scanty ahd though many uworkers have
carried out research on the identification of surface functional
groups on carbons, very few have worked on the effeect of these
surface complexes on the electrochemical properties., The

first chapter also includes the scope of the present worke

The second chapter deals with the experimental techniques
used for various investigations, Procedures for the preparation
of sugar chareoal samples, metal phthalocyanines, and various

measuring techniques are outlined.

In the third chapter, the characterisation of prepared
samples are described, IR and ATR studies were carried out for
the identification of surface complexes on charcoal samples,

Amounts of CO, CDZ’ HZD and H2 complexes present on the charcoals
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were determined, These results were substantiated with base
adsorption studies on the charcoal samples with n-butylaming
and barium hydroxide soclutions, Surface morphology was also
studied with the help of scannihg electron michSCOpe;f The
nickel ferrite prepared vas also characterised by Curiae and

Ponderometer methods,

The fourth chapterAerSSnts the studies carried out on
a demonstrative alcohol-air fusl cell, The fusls usre methanaol
and sthancl and the oxidant was oxygen from alr, Platinum and
silyer slectroplated on a COpper wire mesh formed the fusl and
oxidant eleestrodes respectively. The temperature ecoefficient of
cell voltags, conductanee, current and wattage wsre measUred,
Theoretical voltags of the cell was calculated and compared with

the experimental results,

The fifth chapter contains the studies carried out on
the effect of surface oXygen complexss of sugar eharcoal on the
half eell potential of carbon-nicksl ferrite sleetrodes, Sugar
eharcoals having different amounts of oxygen complexss uwers
mixed with niekel ferrite and the half cell potentials of the
electrodes made out of these mixtures were measuraed with respsct
to a SCE, The results obtained were discussed in terms of surfacs

oxygen complexes and a mechanism was suggested for the adsorption,

In the sixth ehapter results obtained fer the electro~
chemieal redyuction of oxygen are discussed, Metal phthalocyanines

(Fa; Co, Ni) vere preeipitated in differsnt amounts on different
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gharcoal samples with varying amounts of surface complexes.

For comparison platinum was also deposited on different charcoals,
The electfochemical reduction of oxygen was studied on thesse
samples and results were discussed with particular emphasis on
the effect of surface oxygen complexes., An attempt was made to
compare the BET and electrochemical surface areas of sugar

charcoal'samples;

The saventh chapter consists of the summary of the

present work,
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