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Abstract:

A series of phosphonate and gallate based MOFs have been recently synthesized and it has been found that these porous materials have a

high conductivity. The characterization of the elementary steps associated with the mobility of protons in such systems is particularly

challenging. QENS would allow us to access to the proton mobility inside the pores, in combination with molecular simulations.
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Abstract: The water stable UiO-66(Zr)-(CO2H)2 MOF exhibits a superprotonic conductivity 
of 2.3×10-3 Scm-1 at 90°C and 95% relative humidity. Quasi-elastic neutron scattering 
measurements combined with aMS-EVB3 molecular dynamics simulations were able to probe 
individually the dynamics of both confined protons and water molecules and to further reveal 
that the proton transport is assisted by the formation of a hydrogen-bonded water network that 
spans from the tetrahedral to the octahedral cages of this MOF. This is the first joint 
experimental/modeling study that unambiguously elucidates the proton-conduction 
mechanism at the molecular level in a highly conductive MOF. 
 

 


