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  Recently, it was found that the mixed nitride system of Li3N and Mg3N2 had reversible hydrogen storage properties 1). In this system, it is possible to store 9.1mass% hydrogen according as the following reaction formula.


4Li3N+Mg3N2+12H2↔12LiH+3Mg(NH2)2


Because of the large hydrogen storage capacity, this system has been taken a great interest for one of the most promising materials. For practical application, it is necessary to lower the reaction temperature. For that purpose, it is essential to clarify the change of crystal structure and bonding state in the reaction process. Therefore, we have performed the precise crystal structure analysis by powder x-ray diffraction measurement and MEM/Rietveld method.


  The powder of Li3N and Mg3N2, which was prepared by the nitriding of metal Li and Mg, was mixed at mol ratio 4:1 and heat-treated at 833K. The hydrogenation and dehydrogenation sample were prepared at 723K in 35MPa and at 723K in vacuum, respectively. 





The powder x-ray diffraction was measured at room temperature using incident x-ray wavelength 0.80Å. The measurement data were analyzed by computer program ENIGMA and RIETAN.


  X-ray diffraction patterns for each sample are shown in Fig.1. Before hydrogenation, LiMgN was generated by heat-treating in addition to Li3N and Mg3N2. These nitrides changed to Mg(NH2)2 and LiH after hydrogenation, and returned to Li3N, Mg3N2 and LiMgN after dehydrogenation. During this process, LiMgN phase increased in quantity. The crystal structure of Mg(NH2)2 (Fig.2), which has tetragonal system (space group: I41/acd) and the lattice constants are a=10.350(1) and c=20.089(2) Å, is almost same structure as the reference2). N atoms are located in tetrahedral sites around Mg atom. In future, the charge density distribution and the bonding nature in Mg(NH2)2 and Mg3N2 will be investigated. 
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Fig.1   X-ray diffraction pattern change of the mixed nitride sample by hydrogenation and dehydrogenation.
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Fig.2   Crystal structure of Mg(NH2)2.
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