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Abstract : In the present work, to increase the chemical stability of the lithium-ion-con-
ducting ceramic electrolyte (Lijsy:yAlTiy(SiyP3,0},, LATP) in the strong alkaline solution,
the surface of LATP was modified by the nitridation process. The surface and structural prop-
erties of nitride LATP solid electrolyte were characterized by X-ray diffraction, X-ray photo-
electron spectrometer and scanning electron microscopy and ac-impedance spectroscopy, which
were correlated to the chemical stability and electrochemical performance of LATP. The nitrided
LATP immersed in the alkaline solution for 30 days exhibits the enhanced chemical stability
than the pristine LATP. Moreover, a rechargeable hybrid Li-air battery constructed with the
nitrided LATP solid electrolyte shows considerably reduced discharge-charge voltage gaps
(enhanced the round-trip efficiency) in comparison to the cell constructed with pristine LATP,
which indicate that the surface nitridation process can be the efficient way to improve the
chemical stability of solid electrolyte in alkaline media.

Keywords : Li*-conducting solid electrolyte, Nitridation process, Hybrid Li-air battery, Chemical sta-
bility in alkaline solution
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Fig. 1. XRD patterns of the P-LATP and N-LATP solid
electrolytes. Low-magnification TEM image of the P-
LATP are also shown in the inset.
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Fig. 2. (a) N1s and (b) P2p XPS spectra of the P-LATP and N-LATP solid electrolytes.
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Fig. 3. Temperature dependence of ionic conductivity
measured at the P-LATP and N-LATP solid electrolytes.
Nyquist plots of ac-impedance spectra measured on the P-
LATP at various temperatures are also shown in the inset.
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Fig. 4. Cycling performance of the hybrid Li-air batteries
assembled with the P-LATP and N-LATP solid electrolytes.
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