Hydrogenography: identifying and tuning the thermodynamic properties of metal
hydrides.

For a sustainable society, the development of a reliable and safe energy carrier is essential.
The use of hydrogen as such a carrier has many advantages. However, hydrogen storage
with a sufficiently high density and specific energy is still a problem. While metal hydride
storage materials seem ideally suited for mobile applications, the use of PEM fuel cells
imposes specific desorption conditions.

The search for new light-weight metal-hydride storage materials is essentially that for a
needle in a haystack. Although computational methods have become more and more
realistic, their predictive power is still limited. Experimentally, the determination of the
plateau pressures of bulk samples is a very time consuming procedure. This explains the
renewed interest in high-throughput experimental methods. We demonstrate that the change
in optical properties on hydrogenation makes metal hydrides perfectly suited for a thin film
combinatorial search for new hydrogen storage materials. This technique is not limited to
systems with a metal insulator transition. We also apply it to hydrides that remain metallic.
With our newly developed technique called *‘Hydrogenography’, we measure
simultaneously the enthalpy of formation of thousands of hydrides on a single thin film
wafer. Indeed, we find ways to destabilize existing storage materials. Besides the
determination of thermodynamic and kinetic parameters of hydrogen storage materials, we
use the technique to develop optical fiber hydrogen sensors and improved smart window
devices.
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