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Transition-metal (TM) carbonyl complexes of group VI form an important class of compounds in inorganic and organometallic chemistry. Homoleptic mono metal carbonyls of the general formula M(CO)6 (M = Cr, Mo, W) fall under the category of inorganic molecular crystals. These crystals are soft molecular crystals and are of paramount interest and importance both from a fundamental and applied perspective. In the former case these systems are still being studied for the general chemical bonding between the metal and prototypical linear diatomic carbon monoxide molecule. On the applied front, they are heavily used for their catalytic properties, as precursors in growing thin films and in metal coatings to name a few.
Further, to synthesize and study novel metal polymeric composites of the titled species via the application of pressure is very novel and is considered and analyzed.
Our current studies involving both the Raman and XRD using diamond-anvil-cell show that Group VIB hexacarbonyls decompose under high-pressure. The Raman studies reveal the total loss of parent spectrum and the recovery of decomposed spectrum with δ(O-C-O), ν(C=O), graphitic carbon; and CO adsorbed to metal centres, whereas the XRD studies reveal the presence of halo patterns at ~60 GPa, possibly indicating novel metal polymer composites.
