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Fig.S1 The-processing flowchart (a) shows the method acquiring the Li EELS-mapping (b).
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Fig.S2 Calculating the overlap area method.
(a) Schematic diagram illustrating the method employed to extract quantitative compositional
information from overlapping edges. The lithium EELS-mapping (b) is acquired according to

the-processing flowchart (c).
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Fig.S3 The-processing flowchart (a) shows the method acquiring the Li EELS-mapping (b).
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Fig.S4 The second derivatives method.
(a) The-processing flowchart; (b) The second derivatives of the deconvolved spectrum . The
height Z is used for Li mapping. (c) The lithium EELS-mapping
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Fig.S5 The diagrammatic sketch of L3/L, ratio.
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Fig.S6 XPS peak analysis of Mn (2p3,;) in LNMO.
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Table 1 Mn(2ps;;) peak parameters for Mn in LNMO.

Peak B.E.(eV) FWHM(Ev) Percent(%) Total(%)
Mn*" 639.7 1.16 2.47

Mn** 640.8 1.16 0

Mn*" 641.7 1.16 0

Mn?* 642.5 1.16 5.01 o2
Mn*" 643.9 1.16 6.02

Mn** 646.9 1.16 2.47

Mn** 640.7 1.16 7.77

Mn** 641.4 1.16 0

Mn** 642.3 1.16 0 20.4
Mn** 643.2 1.16 10.14

Mn** 644.6 1.16 1.53

Mn** 641.8 1.16 34.88

Mn** 642.8 1.16 15.80

Mn** 643.7 1.16 5.93 64.4
Mn* 644.7 1.16 4.46

Mn** 645.7 1.16 3.36
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Fig.S7 The valence of Ni.
(a) The energy shift map of Ni-L edge; (b) Ni-L edge spectra along the line scan direction in (a), showing no energy shift. Ni*" is

the only valence in the particle.
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