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Abstract
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Many metals chemically combine with hydrogen to form a class of compounds
called *metal hydrides’. The formation of metal hydride is an exothermic reaction
whereas decomposition is an endothermic reaction. A large amount of heat is
absorbed or released during these reactions. These heat interactions can be used
for the development of metal hydride based thermodynamic devices such as heat
transformers, heat pumps, hydrogen compressors and cooling systems. Selection
of metal hydride pair for a specific application necessitates the measurement of
pressure-concentration isotherms (PClIs), reaction kinetics and thermodynamic
properties of metal hydrides. The thermodynamic performance i.e. coefficient of
performance, cycle time, cycle efficiency, etc. of the above mentioned thermal
devices strongly depend on the driving pressure differential, and rate and amount
of hydrogen transfer between the metal hydride beds. The properties of the metal
hydrides employed and the operating conditions significantly influence such
parameters. Thus, the knowledge of metal hydride properties and their
dependence on measurement parameters is essential for the development of metal
hydride based thermodynamic systems. In the present study, four LaNis based
alloys namely LagyCeoNis, LagsCe2Nis, LaNis7Alps and LaNiseAlys were
used for the development of metal hydride based solid sorption cooling system
(MHCS).

The static PCIs of chosen metal hydrides were measured at different
temperatures. The effect of Ce and Al content on hydrogen storage capacity,
plateau slope, hysteresis and thermodynamic properties namely reaction enthalpy
(AH) and entropy (AS) was studied. In addition, the effects of measurement
parameters like charging/discharging pressure difference (AP;) on PCI
measurement and thermodynamic properties, and temperature range and

hydrogen concentration on estimation of reaction enthalpy were also studied. The
' PCI data and thermodynamic properties showed significant variation with

measurement parameters.
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