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Hydrogenation and Hydrogen storage properties of LaNi5 alloy studied by HP-DSC and 
PCT measurements 

  
 Tohru NOBUKI*1, Ryusei KAWASHIMA*2 and Minoru HATATE*3 

    In order to estimate the hydrogenation and hydrogen absorbing properties of LaNi5 alloy, 
the High-pressure DSC measurement and the PCT measurement by using Sieverts' method, 
and the discussion about heat-dynamics characteristics of the Hydrogenation process, the 
crystal structure analysis of the hydride using the Rietveld method. From the obtained results, 
the quantity of hydrogen absorbed at room temperature of LaNi5 alloy was 1.38 mass% H2, and 
the plateau pressure was 0.246 MPa. And from the van't Hoff plot measured by various PCI 
measurements, the calculated hydride formation enthalpy was -29.97 kJ/mol H2, which value 
corresponded well with the reported values in other articles. In addition, the Rietveld results of 
LaNi5 hydride indicated LaNi5H6, with lattice parameters of a unit cell identified as a=0.5306 
nm, c=0.4208 nm, and a unit cell volume of 0.1026 nm³. 
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Figure 1 SEM photos of the initial powder, crushed LaNi5 alloy. 
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Figure 2 XRD patterns of the initial powder, crushed LaNi5 alloy. 

Figure 3 DSC measurement results of the LaNi5 alloy during 
heating and cooling runs under high-pressure Hydrogen 
atmosphere. (Inset enlargement of endothermic peak.) 
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Figure 4 P-C-I diagrams of the LaNi5 alloy for various 
temperatures. 
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Figure 5 P-C-T diagrams of the LaNi5 alloy and van’t Hoff plot. 
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Figure 7 SEM photos of the Hydrogenated LaNi5 alloy. 

Figure 8 Rietveld analysis result of the Hydrogenated LaNi5 alloy. 
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