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In-situ neutron scattering study of adsorption
induced structural deformation in CAU metal

organic frameworks –can structural contraction
increase hydrogen uptake?
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Understanding the molecular mechanism of adsorption in porous materials is important for a broad range of
modern technologies staring from energy storage and conduction to heterogeneous catalysis and to the devel-
opment of the novel drug carriers. Recent theoretical studies hint at adsorption induced structural changes
and the onset of stress in porous materials contradicting broadly accepted assumption that the structure of
the porous materials does not change during the sorption process. In order to understand the origin of such
changes and their impact of the adsorption behavior we have studied hydrogen sorption in CAU-1 and CAU-8
metal organic frameworks. The structures of CAU-1 and CAU-8 consist from 3D pore network and 1D confin-
ing channels respectively [2],[3]. Built from aluminum polyhedra with fully coordinated metal ions CAU-1
and CAU-8 provide an environment with similar pore wall interactions for guest molecules. This allow us to
systematically follow the intermolecular interactions as a function of the pore geometry.
Using in-situ neutron scattering techniques we observe a substantial structural contraction at the initial stages
of adsorption in both materials, which originate from interactions between the hydrogen and organic link-
ers. In CAU-1 such contraction triggers the rearrangements of confined molecules and, surprisingly, to the
formation of new occupational positions, increasing the hydrogen uptake [4]. In 1D channel system CAU-8
the adsorption of hydrogen on the linkers is followed by the formation of the hydrogen chains close to the
channel center and, as a result, to the structural relaxation of the host framework. In both systems we see
novel structural arrangements of confined hydrogen at nanoscale.
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