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Abstract

Lithium/Air battery using aqueous electrolyte is studied for achieving far superior higher energy density to

that of lithium-ion battery. To avoid direct contact of metallic lithium with water, water-stable NASICON-type

lithium ion conductor of Lij.y, Tl Al P3,Si,0), (LTAP) is placed on the surface of lithium negative electrode.

An additional lithium ion conducting polymer electrolyte layer of PEOsLiTFSI (Li/O = 1/18) has been inserted

between LTAP and lithium to prevent their reductive reaction. The laminated film case prototype cell based on

this configuration using both 10% BaTiO; nanofiller conductive additive in that layer and LiOAc saturated HOAc

aqueous electrolyte possessed a high energy density of 850 Wh kg™, twice that of the conventional graphite/

LiCo0O, cell.
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Fig. 1 Relation between the potential and the ca-
pacity for electrode materials.
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Fig. 2 Construction of the proposed lithium-air system (left) and the multilayer lithium negative (right).
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Fig. 3 Impedance spectra of Li / PEOgLIiTFSI /
LTAP / PEO;¢LIiTFSI / Li cells with and without 10%
BaTiOg; nanofiller at 25 and 60 °C.
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Fig. 4 SEM images of the LATP plates immersed in various aqueous solutions.
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Fig. 5 Lithium electrode potential change with time for the Li /PEOsLiTFSI-BaTiO; / LTAP / aqueous 1 M
LiCl/ Pt air cells at 60 ‘C and at various current densities. The potentials were measured with the platinum

black electrode.
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Fig. 7 Schematic diagram and prototype cell (LTAP size : 10- x 10-mm) of the proposed lithium/air system.

The charge-discharge performance of the prototype cell is shown.
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Fig. 8 Charge-discharge performance of Li/ PEO,; LiTFSI-BaTiO;/ LTAP / HOAc-H,0-LiOAc (sat) /
carbon air cell at 0.5 mA cm™@ and 60 °C . The amount of HOAc in the electrolyte was defined as 1 mg. The cell
was sealed in a high pressure vessel with 3 atm of air to suppress evaporation of the electrolyte.
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