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Precise Characterization of the Rich Structural Landscape Induced by Pressure in Multifunctional FeVO4
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Currently, there is an increase in the requirement of materials suitable for green technologies. These include energy-storage devices, sustainable and nonconventional energy sources, low-consuming electronics, and information-storage appliances. FeVO4 has many interesting electronic and magnetic properties, which make it suitable for these applications. As a consequence, it is considered as a dream material for developing multiple non-contaminant technologies. In particular, because of its optical band gap (2.3 eV), FeVO4 is a superlative semiconductor for the clean production of hydrogen from solar energy via photocatalytic water splitting. Many of the properties of FeVO4 can be tuned for its different technological applications by means of structural phase transitions. These transitions can be triggered by the application of high pressure (HP), resulting in changes in the optical, electrical, vibrational, mechanical, and structural properties. 

In this poster we present results obtained under compression in FeVO4 by means of single-crystal XRD and density functional theory (DFT) calculations. We have found that the structural sequence of FeVO4 is different from that previously assumed. In particular, we have discovered a new HP phase at 2.1 GPa which was not detected by previous powder XRD studies. We have determined that FeVO4 first transforms at 2.1 GPa from the ambient-pressure triclinic to a second previously unknown triclinic structure, which experiences a subsequent phase transition at 4.8 GPa to a monoclinic structure. Single-crystal XRD has enabled these novel findings as well as an accurate determination of the crystal structure of FeVO4 polymorphs under HP conditions. The crystal structure of all polymorphs has been accurately solved at all measured pressures. The pressure dependence of the unit-cell parameters and polyhedral coordination has been obtained The room- temperature equation of state and the principal axes of the isothermal compressibility tensor have also been determined. DFT calculations support the conclusions extracted from experiments.
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