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Two-dimensional lithiated nanosheets usually show excellent electrochemical performance due to an
increase in surface area and shorter diffusion paths. Liquid exfoliation of bulk material is one of the
most efficient means of producing 2-D materials in a large-scale quantitiest™, However, it is not yet fully
clear how the exfoliation process affects electronic and crystal structure or stability of the exfoliated
materials. Moreover, the extreme processing conditions might knock out some light lithium atoms, and
therefore the obtained flakes might present different chemical/structural compositions. Greater
understanding of these effects is necessary in order to fully exploit the material’s potential.

Here different lithiated layered compounds mainly LiCoO2, LiMn204, and Li5Ti4012 were chemically
exfoliated and investigated using electron energy loss spectroscopy (EELS) for their Li-K edge. Further
analyses were carried out, looking at the oxygen (O) K edge with their respective transition metal core
loss peak (Mn, Co and Ti) which revealed changes in the Energy loss near edge structures (ELNES)
when compared to the unlithiated compounds. STEM-EELS analyses confirmed uneven distribution of
lithium within the lithiated layered materials (Figure 1). To study the distribution of Lithium for each
centrifugation speed, flakes were examined using TEM-EELS with a broad beam spread across an entire
flake. In this work, EELS was used for the first time to detect and to probe the chemical environment of
the lithium in liquid phase exfoliated materiall21E1415] [6],

https://doi.org/10.1017/51431927617010583 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927617010583

Microsc. Microanal. 23 (Suppl 1), 2017 1985

References:

[1] V. Nicolosi et al, Science 340, no. 6139 (2013), p. 1226419.

[2] A. Pokle et al, Nano Energy 30 (2016), p. 18.

[3] F. Wang et al, ACS Nano 5, no. 2 (2011), p. 1190.

[4] F. Lin et al, Sci. Rep 4 (2014), p. 5694.

[5] C. M. Wang et al, Appl. Phys. Lett. 94, no. 23 (2009), p. 233116.

[6] The authors would like to thank the Oxford Materials Characterization Services, namely Philip
Holdway, for helping with the XRD characterization. Finally, the authors would like to acknowledge
support from the European Research Council (ERC Starting Grant 2DNanoCaps,ERC 2D USD), FP7
ITN MoWSeS, the SFI PIYRA and the SFI AMBER Centre. Patrick Casey acknowledges the support of
the Irish Research Council for a Government of Ireland Postdoctoral Fellowship.

Figure 1. STEM-EELS of Li K-edge for chemically exfoliated LiCoO: revealing a small peak at 56 V,
as well as the prominent signal at 62 eV, which indicates the presence of Li-ion.
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