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Magnesium based hybrids have potential applications for hydrogen storage in the solid state. Although magnesium can
store a high amount of hydrogen (7.6 wt.%), high temperatures (~300 °C) and pressures (0.3—1 MPa) are required for the
same. Additionally, the kinetics of absorption of hydrogen in bulk magnesium is slow. In the current work, Mg-LaNis-soot
hybrids are synthesized by the accumulative roll bonding (ARB) process (30 roll passes, 50% reduction per pass). It is
observed that the hybrid absorbs 5 wt.% hydrogen at 250 °C at a pressure of ~0.33 MPa (4.5 wt.% hydrogen at a plateau
pressure of less than 0.08 MPa). After 30 ARB passes, the Kinetics of absorption of the hybrid was 4.0 wt.% hydrogen in
30s at 2 MPa, which is 3500% faster than the Mg (ARB) sample and 500% faster than Mg-LaNis hybrid. This
combination of operating parameters and enhanced hydrogen storage properties (high capacity at lower temperatures and
pressures combined with rapid kinetics) offer exciting prospects towards applications, given that bulk samples can be
synthesized in large quantities using the process developed. After 25 ARB passes there are more than 10° layers in the
hybrid and the layer thickness becomes less than ~24 nm. Hence, intimate mixing of the components of the hybrid, along
with a fine microstructure and increased defect density in the hybrid, seems to play an important role in the enhancement of
the hydrogen absorption properties.

We have dedicated our efforts towards the designing and fabrication of high temperature (~400 °C) metal hydride based
hydrogen storage and retrieval system (hydrogen storage canister) with novel core heating attachment for efficient heat
transfer and faster kinetics as compared to external heating. The material used for testing hydrogen storage canister is
Mg-LaNis-soot (30 ARB passes). The idea is to design and fabricate a working prototype which can store hydrogen
(working as a hydrogen battery) and provide hydrogen (on heating) when required. The performance of the metal hydride
based hydrogen storage reactor depends on many parameters. The most crucial role is played by the design of the hydrogen
storage and retrieval system.

For the first time we are investigating accumulatively roll bonded Al-LaNiscAlo.4 hybrid for mechanical energy damping
applications
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