General Applicability of Alkali-Metal Ion Extraction and Phase Transformation Reactions at Mid-Temperature Utilizing PTFE Powder
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ABSTRACT
A new approach to extract alkali-metal ions from layered compounds using polytetrafluoroethylene (AEP reaction) has been explored. We have discovered that when K0.8(Li0.27Ti1.73)O4 (KLTO) was reacted with polytetrafluoroethylene at 400 °C in flowing Ar, alkali-metal ions were extracted from KLTO and the remaining alkali-metal ion extracted KLTO transformed into brookite, which is a metastable phase [1]. The driving force of this AEP reaction is attributed to the strong ionic interaction between alkali-metal ions in KLTO and F in polytetrafluoroethylene, and the simultaneous transformation of the alkali-metal ion extracted layered compound intermediate to the metastable phase product is assisted by the mid-temperature reaction environment. This AEP reaction is likely applicable to various kinds of layered compounds other than KLTO to produce many interesting compounds, including metastable ones, which are not possible or difficult to prepare by other synthetic routes. In order to clarify such general applicability of this AEP process, we have also investigated the AEP reactions of other kinds of alkali-metal ion containing layered compounds. Based on the structural similarities among those layered compound precursors and their AEP reaction products, a retrosynthetic utilization of the AEP process is proposed.
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