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Fig. 1 XRD patterns of pre-milled samples
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Hydrogen Storage Properties of NaAlH, Prepared Via in-situ
Ball-milling Method Based on X (X =Sc,Ce,Pr.Sm) Additive

DING Zhiqgiang, LI Junfeng, HUANG Cunke.GUO Jin

(Guangxi Key Laboratory for Relativistic Astrophysics,Guangxi Colleges and Universities Key Laboratory of Novel Energy Mate-
rials and Related Technology,Guangxi Novel Battery Materials Research Center of Engineering Technology,Guangxi Key Labora-
tory of Processing for Non-Ferrous Metallic and Featured Materials,School of Physical Science and Technology,Guangxi Universi-

ty» Nanning , Guangxi, 530004 , China)

Abstract: To improve the hydrogen storage properties of sodium aluminohydride (NaAlH,) ,a transitional and
rare earth element X element (X =Sc,Ce,Pr,Sm),NaH and Al were used as reactants. The doped NaAlH,
was synthesized in situ based on a two-step preparation method of pre-ball milling and hydrogenation ball
milling. The results of XRD analysis showed that the synthesis effect of NaAlH, was very good,and dehydro-
genation was also carried out thoroughly. Under Sc-doped situation,the hydrogen absorption and desorption
performance test showed that the first hydrogen release amount was the highest (up to 5.2 wt% ,reaching
99% of the theoretical capacity).and there was the best hydrogen absorption kinetics. The capacity retention
rate when adding rare earth element was significantly higher than that of adding Sc. When Sm was added, the
capacity retention rate was the best. Under Ce-doped situation, the initial dehydrogenation temperature
(90°C) was the lowest,and the kinetics of hydrogen absorption was the best among the three rare earth ele-
ments, but the maximum dehydrogenation capacity was the lowest. None of the four elements could rank the
best in all performance. In this paper,doped low-dose element, NaAlH, synthesized with in-situ method ex-
hibits good hydrogen storage performance. The main reason is that the elemental additive can react with the
matrix during the ball milling process,the in situ product can form a tight coupling with the matrix and even
activate the matrix from the body to obtain a good catalytic effect.

Key words: sodium aluminium hydride, hydrogen storage materials,complex hydrides,in-situ synthesis, cata-
lytic effects,rare earth elements
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