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Development of high-voltage cathode materials for high-energy-density
rechargeable potassium-ion batteries
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This research project entailed the development of new layered oxide cathode
materials for 4V-class rechargeable potassium-ion batteries. Galvanostatic (dis)charge measurements
confirmed the new layered oxides to display voltages nearing 4 V. Moreover, high-resolution
transmission electron microscopy revealed various unique topological features (defects/disorders)
intrinsic in the new layered oxide materials that have implications in the electrochemical
performance. Further, we successfully developed a new high-voltage layered cathode material
(NakNi2Te06) comprising alternating arrangements of both potassium and sodium atoms in its layered
framework. Finally, we unveil the possibility of inducing mixed Na- and K-ion transport
electrochemistrx of NaKNi2Te06 at hi%h voltages (~ 4V), thus epitomising it as a competent cathode
candidate for the emerging dendrite-free batteries based on NaK liquid metal alloy as anodes.
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