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ABSTRACT

The thesis examines the effect of the addition of lithium and 

cobalt to the oc - and ft -  nickel hydroxide electrodes over a wide range 

of conditions by using constant current studies, atomic absorption/emission 

spectroscopy, x-ray diffraction studies, linear sweep cyclic voltammetry, 

energy dispersive x-ray analysis and scanning electron microscopy.

Lithium addition is found to increase the oxygen overvoltage

thereby allowing for increased charging oi The fl~ \li(OH) ^electrodes

in lithiateri electrolytes compared to tne potassium hydroxide electrolytes.

K ior: uptake by the fi-W O W ) dectrodes is suppressed bv the presence
2

of lithium ,n the electrolyte without affecting any /7-phase to ^-phase 

transformation in the process. Li ion uptake, on the other hand, is 

independent of the lithium concentrator in :he electrolyte. Beneficial 

effects of lithium addition to the electrolyte are also observed by cyclic 

voltammetry in the snsiial periods of cycling. Improvement in the 

performance of /]-Ni(OH) ^electrodes due ro the addition of lithium to 

the electrolyte is attributed to the formation oi a lithiated surface 

on the electrodes.

Cobalt codeposrtion on the /7-Nj (OH)2electrodes does not account 

for any appreciable change in the oxygen overpotential in 5M KOH

electrolytes though beneficial increase ot the ovcrpotential is observed 

in the presence of lithium in the electrolyte . K '  uptake is. effectively

suppressed by the presence of Co in fl -nickel hydroxide electrodes on

» vcling m 5\l KOH, though no Change in K 'uptake ?s shown in the
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lithiateo electrolytes. These confirm the existence of the lithiated surface 

which is further corroborated by the similar levels of Li uptake by the/l-electrodes 

in the presence or aosenee of the cooeposited Co, Presence of Co in the ft- 

Nj/CO hydroxiae eiectroces results in an increase in the useful life of the 

electrodes in KOH+IM LiOH electrolyte without affecting any cnanges 

jn the reaction mechanism.

o^-Ni/Co hydroxide electrodes show unstabie behaviour due to ageing oi 

theff-electrodes to the/7-electrodes during repeated cycling.

The surface characteristics observed under electron micsroscopy show 

tne C£ ■‘electrode surface to be better resolved with an unswollen, but flaked, 

surface. The/?-Ni/Co hydroxide electrode has a swollen and irregularly flaked 

surface in 5M KOH as against an unswotien lithiated surface with small fissures 

m the UiVI KOH - 1M LiOH electrolyte. This surface accounts for better performance 

of the f ) -\ i/Co hydroxide electrodes in lithiated electrolytes, especially m 

the commercial applications by reducing the iron poisoning effects on the perfor­

mance of the electrodes.

Low temperatures of 0 °C  and *20°C are iound 10 be unsuitable lor the 

operation of /}-Ni/Co hydroxide electrodes. This is accounted by a hard, closed 

electrode surface at these temperatures. For higher temperatures o1 40° C, 

the /?-Ni/Co hycroxide electrodes give better per tor manec due to the htniated 

surface in KOH+IM LiOH as compared to their perlormar.ee in 5M KOH.

I low ever, with further increase of temperature, 5M KOH î » the better suited 

electrolyte since the litniated surface in 4M KOHi 3M LiCH gets ruptured 

£t such tempera Hires resulting in a poor |kt  lor mam c*
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It is concluded that the role of Li and Co is complimentary 

to each other in improving the performance and life oj the nickel 

hydroxide electrodes.
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