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Rapid containerless melt quenching for the synthesis of new metastable oxides

The full and congruent crystallisation of a glass precursor is an established route to new transparent
ceramics with different optical applications. This approach is enabled for a wide range of
compositions by containerless processing of melts using aerodynamic levitation, and features glass
synthesis (by melt-quenching) followed by a separate heat treatment to partially- or fully-crystallise
the material into a (glass-) ceramic. The crystallisation step often produces metastable compounds or
polymorphs with functions that complement those of known materials. Recently, the aerodynamic
levitation approach has led to the emergence of direct crystallisation of the undercooled melt as an
alternative single-step pathway to new (glass-) ceramics: here, instead of freezing into glass, the
deeply-undercooled melt crystallises directly, producing a range of interesting materials featuring
metastable compounds and crystal structures, with microstructures ranging from classic ceramic-
type micro-crystallinity through to millimetric crystalline domains. | will describe some recent
examples of new (glass-) ceramic luminescent materials that can be synthesised by these two
approaches, from glass-forming aluminosilicate systems through to garnet-type aluminates and
fluorite-type niobates, which are refractory non-glassformers. [1 - 4]
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