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Development of Solid State Materials for Hydrogen Storage

Objectives

% Investigations on some of the light weight complex alanates and alanes as candidate materials for solid hydrogen storage
with the aim to contribute to their state-of-the-art, improving their hydrogen storage density as well as hydrogenation /
dehydrogenation kinetic performances.

Achievements

Na,LiAlHg

s 2NaAlH4+LiH+2mol%TiFs:

- leads to formation of reversible Na,LiAlHg

- exhibits a dissociation enthalpy of 56.4 kJ/molH,
(calculated from pressure composition isotherms -PClI-
at 3-40 bar and 170-250 °C)
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% Screening experiments for synthesis and
characterization for new mixed alanates:

Systems studied are mixtures of:

Mg-Al-Li-H, Mg-Al-Ca-H, Mg-Al-Na-H, Mg-Al-K-H, Ca-Al-Li-

H, Ca-Al-Na-H, Ca-Al-K-H.

- Milling parameters, in particular milling speed and milling
time, were found to have great importance for the - PXD di tor the FiH.+AI+Cak svstem ball
formation of any new phase obtained by reactive milling B 00 bar of ,?ydﬁogen g gos(‘)yfpfnmata

(milling under hydrogen atmosphere up to 160 bar) One of the | i L different stages of the reaction: ball milled (bm); after
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Peaks of new compounds were found in several

K . (a1a) and after the second desorption (a2d).
mixtures, although not reversible.
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- The experimental results show that [1"-AlD; decomposes  temperature range of 25-300 °C

(80 °C) before [1-AlD3 (95-100 °C) and that both directly ~ ramped atarate of 5 °C min™. ] e
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- A first-order type, reconstructive transformation at an
interface between the two phases was demonstrated to
be feasible by molecular dynamics.
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Future Perspectives

% The results of this work have increased our understanding of reaction mechanisms of complex alanates, which pave the
way for further development of solid materials for hydrogen storage. The experience gained can be applied to other
promising complex hydride materials.
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