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Advances in room temperature fluoride-ion batteries
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1l-solid-state secondary batteries employing solid electrolytes are potentially more stable and safer than conventional

batteries. At present, investigations and improvements of the ionic conductivities of solid electrolytes are attracting great
attention. Here, we discuss the creation of defects (vacancy or point defects) in Pb_Sn F, Ba Sn F,, CaF, and (interstitial
defect) Sm, CaF, systems. Also, we discuss the introduction of additional surface defects to enhance conductivities at
grain boundaries and nano-particle surfaces. Our samples were prepared by high-energy planetary ball-milling. Structural,
morphology and conductive properties of the synthesized electrolytes were examined. Crystal structure, crystal/particle sizes
and local molecular environment were examined with X-ray diffraction (XRD), high-resolution field emission scanning
electron microscope (FESEM) and nuclear magnetic resonance (NMR) studies. At room temperature, the ionic conductivities
of the systems were obtained to be between 10~ to 10°S/cm. Finally, based on these solid-state electrolytes, different fluoride
ion batteries (FIB) at room temperature performance (RT-FIB) were prepared and electrochemical cycling behavior studies
carried out.
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