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Microscopic Structural Analysis
of Advanced Anode Material for Lithium Ion Battery
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Abstract:

JFE Techno-Research has studied the microscopic structure of silicon anode at the charging state by electron
microscopy measurements. Li absorption reaction into Si particle was carried out with inhomogeneous manner. Li
insertion route into Si crystal was determined to [101] direction by electron backscatter diffraction measurement. In
addition, JFE Techno-Research has developed a novel ex-situ observation technique for analyzing formation of the
solid electrolyte inter-phase (SEI) on Si anode at the charging state. From electron diffraction and electron energy

loss spectrum measurements of nano-scaled Si edge, which have been fabricated by Ar ion milling pre-processing,

Li2O was determined as the main component of produced SEI under charging reaction.
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Photo 1 Si Anode images at state of charge (SOC) 0%((a), (b)),
40%((c),(d)), 100%((e),®))
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Photo 2 Scanning electron microscopy (SEM) image (a) and
electron backscatter diffraction (EBSD) map (b) with
inversed pole figure and [101] of Si crystal after
charged at state of charge (SOC) 40%
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Photo 3 (a) Scanning transmission electron microscopy (STEM)
image,(b) mapping of Li-K (Electron energy loss
spectrum: EELS), and (c),(d) diffractions with
(e) EELS spectra at points 1, 2 for Si anode (State of
charge (SOC) 40%)
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Photo 4 (a) Scanning transmission electron microscope (STEM)
image,(b) mapping of Li-K (Electron energy loss
spectrum: EELS), and (c) EELS spectra at points 1, 2
for Si anode after discharged from state of charge
(SOC) 40% to 0%
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Photo 5 Transmission electron microscope (TEM) images of
Sinano-edge before (a)~(c) and after (d) charging
reaction with (e) diffraction and (f) EELS spectrum
of (1) solid electrolyte inter-phase (SEI) region with
(2) reference Li2O
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