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Research Project: Nanostructured Mg alloys for hydrogen storage

My main research focus is currently the development of Mg-based materials which may be used as a
safe, affordable, efficient and sustainable medium for hydrogen storage applications. The most difficult
technological challenge for a widespread use of hydrogen as a means of storing energy (an “energy
vector”) is frequently identified with the development of adequate means of storage and transportation.
The potential applications, stationary or mobile, are quite diverse, which makes highly unlikely that a
single solution to hydrogen storage will be found. Instead, a number of possible storage technologies
would be needed to satisfy all possible requirements.

Mg-based alloys have been shown to possess interesting properties regarding hydrogen storage capacity,
affordability and sustainability. When Mg-based materials, with additions of some catalysts, are
produced as nanostructured powders, the kinetics of reversible hydrogen capture (hydriding) and release
(dehydriding) are considerably accelerated. However, it would be desirable to lower the operating
temperatures of these materials, at least to the range of 150-200 °C. Moreover, (de)hydriding cycling
usually lead to a degradation of the relevant properties of Mg-based alloys, particularly to a decrease in
the storage capacity. The reasons for these unwanted changes are changes in the microstructure (grain
growth) and the high reactivity of Mg with oxygen and water vapor from the atmosphere.

The investigation of ways to improve the cyclic response and the intrinsic storage properties of Mg-
based materials represents the most important objective of our work.



