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Vanadium oxide-based materials are currently receiving substantial attention due to their exceptional physical and chemical properties, which make them useful for many technological applications. In addition to the technological interests, these compounds are also interesting from a fundamental point of view. In special, their diverse stoichiometry gives the possibility to make a systematic comparison of their crystal structures and high-pressure (HP) behavior.

We have performed a comparative study of the room-temperature HP behavior of ZnV2O6, Zn2V2O7, and Zn3V2O8. In particular, their structural stability has been studied by synchrotron powder XRD. Experiments were carried out using diamond-anvil cells at ALBA synchrotron (MSPD Beamline). We have found that the ambient- pressure polymorphs of ZnV2O6 and Zn3V2O8 remain stable up to 15 GPa. In contrast, Zn2V2O7 undergoes at least three phase transitions in the same pressure range. The transition pressures are 1.1, 3.8, and 10.8 GPa.
From the XRD measurements we have determined the crystal structure of the different HP polymorphs of Zn2V2O7. We have also determined the axial and bulk compressibilities of all the studied compounds. In particular, room-temperature P-V equations of state have been determined and for monoclinic structures, the isothermal compressibility tensor has been obtained; including the principal axes of compression. All these results will be presented in this poster.
Among other interesting results, we have found that the bulk modulus changes considerably among different vanadates. In particular, ZnV2O6 and Zn3V2O8 have a bulk modulus of 129 and 120 GPa, respectively. However, Zn2V2O7 is extremely compressible with a bulk modulus of 58 GPa. Reasons for this “anomalous” compressibility of Zn2V2O7 and the existence of multiple phase transitions on this compound will be presented. We will also compare our results with the literature and with related compounds. A systematic analysis of all the available information suggests that polyhedral networks of the different vanadates have a substantial influence in their HP behavior. In particular, the penta-coordination of Zn atoms in Zn2V2O7 is what makes this compound to behave differently than other vanadates. Predictions of the HP behavior of  Zn4V2O9  will be commented too.
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