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Prof. Torben R. JENSEN

Torben R. JENSEN initiated his research career within inorganic materials science, and then moved to biophysics and
back to materials science. In the past decade, Torben’s research focus has been on synthesis and characterisation of
new ‘energy materials’ for hydrogen storage, batteries and now also conversion of carbon dioxide to useful fuels.
Development of new synthesis methods has been the focus during all the years along with utilisation of intense X-ray
beams generated by synchrotrons for advanced materials characterisation. Jensen and his group have developed
knowhow, new sample environments and gas-control for in-situ powder diffraction investigations of solid-gas reactions.
This is now implemented at several synchrotron facilities and has led to a variety of collaborations world-wide. A
multitude of new advanced synthesis techniques have also been developed, e.g. new approaches for mechanochemistry,
in particular investigation of the reaction mechanisms. Solvent-based methods have been used for preparation of new
precursors and several synthesis techniques have been combined to develop novel materials.

The first nano-porous metal hydrides, y—M(BH4)2, M = Mg or Mn, with a 3D network of interpenetrated ~9 A channels,
which reversibly adsorb smaller molecules like of Hy, N2, or CO, were prepared by solvent-based methods by Jensen
and his group. A wide range of other metal borohydrides were also synthesised and investigated and anion substitution
in metal borohydrides was discovered at Aarhus University and first presented in 2006. Another new compound,
LiCe(BHa4)3Cl, with a unique structure is the first member of a new class of fast ion conductors. New combined synthesis
protocols provide extensive series of high hydrogen density compounds, such as Y(BH4)s-nNH3, n = 1, 2, 4-7, of general
interest, also within coordination chemistry. Detailed structural investigations of metal borohydrides and their ammonia
and anion-substituted derivatives reveal that dynamic (entropy) effects may lead to either a contraction or an expansion
of the solid state. Jensen also proposed that dynamic or entropy effects are responsible for fast cationic conductivity and
ion substitution in the solid state. Reactive hydride composites have also been investigated along with nanoconfinement.
New methods to infiltrate several hydrides in nanoporous scaffolds, which may also be functionalised by catalytic
nanoparticles are developed.

The research has developed fundamental scientific insights into material structure-property relationships towards rational
design of novel, useful, and functional ‘energy materials’. During the past few years the Jensen research group has been
among the most productive for synthesis of new materials. The group has published 130 peer-reviewed publications
since 2010 in a strong international research network with >20 research groups.

We award Prof. Torben R. JENSEN for his outstanding work in the science of hydrides, the discovery of multitudes of
new compounds and studies of structure-property relationships with the Science of Hydrogen & Energy prize 2016.



