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Laboratory XRD remains the most used technique for structural analysis of battery materials due
to equipment simplicity and accessibility. Analysis of the X-ray diffraction data for cathode
materials is usually carried out with Rietveld method. A situation with analysis of the XRD data
for graphite anode materials is entirely different. Layered nature of graphite results in a very high
preferred orientation and a large number of the structural defects produce different types of
strong distortions of the diffraction peaks profiles. As a result, typically analysis of the anode
diffraction data is limited by the comparison of the positions and intensities of the 002 graphite
peak and corresponding peaks of the charged phases. This limitation might lead to the incorrect
conclusions about the chemical composition of the charged anodes, especially when both LiC12
and LiC18 phases exist simultaneously.
We developed a reproducible procedure for the Rietveld refinement of the mixtures of the most
important intermediate phases during the anode charging procedure, namely, LiC12, LiC18 and
LiC30 based on the structure description provided in [1,2]. This, combined with the well-known
LiC6 structure, allows performing the detailed analysis of the graphite anode in the SOC range
20-100%. As an example of the importance of the full profile analysis we provide the results of
the in situ investigation of the high-density graphite anode showing the variation of the degree of
the preferred orientation during cycling and within each cycle. This variation is described for the
first time and its possible effects on the charging process and the battery performance are
discussed.
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