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Layered transition-metal oxide cathodes, such as LiNi,Mn,Co0,0, (NMC), rely on critical

elements, that are geographically concentrated, energy-intensive to extract, and

subject to geopolitical risk. Many existing recycling approaches focus primarily on the

recovery of secondary commodities enriched by a single metal. By preserving the

original cathode structure and composition, Direct recycling seeks to retain the

embodied energy, crystallographic order, and morphological features of spent

cathode materials with performance approaching that of pristine materials, while

substantially reducing environmental impact.
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 The XRD patterns collected from all samples can be indexed to a layered a-NaFeO,-type structure with

rhombohedral symmetry (space group R-3m), in good agreement with literature reports for NMC442
layered cathodes. A few weak additional peaks are observed that can be attributed to residual graphite

_ o _ and alumina.
Comparison of delamination strategies based

on processing parameters, Recovery Yield and

 FTIR-ATR spectroscopy allows to investigate the nature of organic species associated with the recovered

Al contamination cathode materials. All samples exhibit spectral features associated with residual electrolyte, binder, and
Main Mechanism Recovery interphase species.
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C/10(1C=130mA/g), LP30 electrolyte
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