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Lithium iron phosphate (LiFePQOLFP) is one of the most promising cathode mdtefiar the next
generation of Li ion batteries and attracts gré&néons. Experimental mapping the lithiated (LR
delithiated phase (FeROFP) at nanoscale resolution provides knowledge tlmm microscopic
mechanism of the reaction processes during elatticling, which is crucial to improve the limit$

this material. Versatile scanning / transmissioac&bn microscopy (S/TEM) techniques, due to the
advantage of intrinsic imaging ability by the eftect optics, have attracted extreme interest in high
resolution phase mapping. The methods are genesaited into two kinds: one is based on electron
energy loss spectroscopy (EELS), such as enengyefil TEM (EFTEM) [1], relying on the chemical
information in the energy spectra; the other isomated crystal orientation mapping (ACOM) [2],
originally designed for orientation analysis of oarystalline materials [3], relying on the
crystallographic information recorded in diffractigpatterns. However, so far, there is no strongly
convincing evidence indicating the consistency leetw the chemical and the crystallographic
information in the phase map, because of lackingparison of the results between the two kind
methods.

In this work, we applied both EFTEM and ACOM methdd the same part of a sample (half lithiated)
for comparison. Maps obtained by ACOM and EFTEMFafLs, (figure 1 a, b) show excellent
agreements with each other. It proves the reltgholi both methods, i.e. the consistence of themba!
and crystallographic information for the LFP/FP tews. Furthermore, we demonstrate that the
properties of the LFP/FP interfaces can be furtieracterized from the crystallographic data olehin
by ACOM: on average 1.4 ° misorientation was obsérat all interfaces (figure 1 d, e), and these
interfaces have a preferred orientation with themab close to the a-axis (100), but slightly destht
towards the c-axis (001) (figure 1 f, g) in agreatneith [4]. Further attention is drawn to the low
energy loss regime for EFTEM analysis. Figure 2 and e respectively shows a map measured from
the Li-K & Fe-M edges (figure 2 b), and mapping tbfe dielectric function (figure 2 d) and the voleim
plasmon center (figure 2 f). Finally, a compreheastomparison of all methods is given in terms of
information contents, dose level, acquisition tiamel signal quality. The latter three are crucialtfe
design of in-situ experiments [5].
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Figure 1. LFP(green)/FP(red) maps by (a) ACOM, (b) EFTEMF®+Ls. (c) Bright-field image as
reference. Information abstracted from ACOM dad) Misorientation map, color on each pixel
corresponds to a misorientation angle between tileatation on that pixel and mean orientation ia th
particle. (e) Angular distribution of the misoriatibns. (f) Inverse pole figure of the orientatiaighe
LFP/FP interfaces in 88 populations. (g) The oa&oh density (ODF) calculated from f.
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Figure 2. EFTEM phase maps (a) from Li-K & Fe-M signals In),((c) according to the dielectric
functions shown in (d) computed by Kramers-Kronguation from the signal caused by interband
transitions. (h) Volume plasma center map. (i) loas spectra of LFP, FP and carbon substance.
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