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Wouter Van Beek and Herman Emerich 
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LaNi5-based intermetallic hydrides enjoy a broad range of applications in hydrogen storage with nickel-metal 
hydride batteries standing as the most important one. Doping by tin reduces significantly intrinsic 
degradation of the alloy during the absorption-desorption cycling thus increasing the lifetime of the battery 
electrode material.  The goal of the present project was to study phase-structural transformations during 
hydride formation and decomposition in such an advanced alloy. A specially designed cell for  in situ studies 
in H2 atmosphere was attached to a metal hydride hydrogen storage unit developed at IFE providing 
hydrogen gas at convenient pressures in a range 2-3 bar H2. The studied sample was kept in a quartz glass 
capillary.  Heating-cooling cycle in the temperature range 20 – 100 oC was accompanied by hydrogen 
absorption or desorption.  The diffractometer is equipped with 6 detectors thus facilitating the measurement 
process (one data set was collected in  two minutes). 
The present setup was for the first time used for the in situ studies of the absorption processes by 
intermetallic alloys.    The experiment shows that  studies of the kinetics of H absorption and desorption can 
be easily accomplished at SNBL using the developed equipment. 



The results obtained are presented in Fig.1-2. They  can be summarized as follows:  
• A large temperature-dependent homogeneity range of the β-hydride has been found. 
• Hysteresis in the formation-decomposition of the β-hydride is evident. 
• No evidences of the strains in both hydride β-phases or α-solid solution have been found.   
A more detailed analysis of the data is in progress. Further plans are to employ the setup together with the 
MAR detector system and to look at the kinetics of the processes. 
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Fig. 1. Hydrogen desorption/absorption following heating/cooling of the sample in the temperature range 20 

– 100 oC 

 
 

Fig. 2. Phase-structural transformations in the system β-hydride LaNi4.7Sn0.3H6 - α-phase LaNi4.7Sn0.3H0.1-0.2  
vs   temperature of the system. 
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