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Nanoscale Characterization of a Heterostructure Interface Properties
for High-Energy All-Solid-State Electrolytes
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ABSTRACT

Recently, the use of stable lithium nanostructures as substrates and electrodes for secondary batteries can be a
fundamental alternative to the development of next-generation system semiconductor devices. However, lithium
structures pose safety concerns by severely limiting battery life due to the growth of Li dendrites during rapid
charge/discharge cycles. Also, enabling long cyclability of high-voltage oxide cathodes is a persistent challenge for
all-solid-state batteries, largely because of their poor interfacial stabilities against oxide solid electrolytes. For the
development of next-generation system semiconductor devices, solid electrolyte nanostructures, which are used in
high-density micro-energy storage devices and avoid the instability of liquid electrolytes, can be promising alter-
natives for next-generation batteries. Nevertheless, poor lithium ion conductivity and structural defects at room
temperature have been pointed out as limitations. In this study, a low-dimensional Graphene Oxide (GO) structure
was applied to demonstrate stable operation characteristics based on Li+ ion conductivity and excellent electro-
chemical performance. The low-dimensional structure of GO-based solid electrolytes can provide an important
strategy for stable scalable solid-state power system semiconductor applications at room temperature. The device
using uncoated bare NCA delivers a low capacity of 89 mA h g—1, while the cell using GO-coated NCA delivers a
high capacity of 158 mA h g—1 and a low polarization. A full Li GO-based device was fabricated to demonstrate the
practicality of the modified Li structure using the Li-GO heterointerface. This study promises that the low-
dimensional structure of Li-GO can be an effective approach for the stabilization of solid-state power system
semiconductor architectures.
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Fig. 1. Comparisons between bare and GO-coated NCA. (a)
Voltage profile of the first cycle and (b) over-
potential curves after the first charge cycle.
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Fig. 2. Comparisons between bare and GO-coated NCA. (a)
STEM image and (d) XPS binding energies of Nb 3d
regions.
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Fig. 3. (a) Schematic of sample mixture preparation used for
(b) Raman spectra of each mixture at different states
of charge.
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