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The physical-chemical properties of functional materials
are directly related to their structural features, and this is
particularly relevant in the field of electrochemical energy
storage. The thorough microstructural characterization of
these materials, which includes the determination of dif-
ferent kinds of defects, their amount and their locations, is
therefore of high importance.

Most Rietveld refinement programs include microstructural
models that enable to extract valuable information regard-
ing microstructural features such as point defects, finite
crystallite size, microstrains or antiphase domains. All these
features have a strong impact on materials’ properties and
are therefore essential variables for their complete under-
standing. However this approach faces several limitations in
the case of crystalline materials with extended defects such
as stacking faults, since they are poorly described with an
average unit cell.

A different approach, using the recursive property of crys-
tals, was used to develop the DIFFaX code, which allows
simulating diffraction patterns of crystal systems with co-
herent planar defects [1]. Taking a step further, we have
developed the FAULTS program from the core of DIFFaX
so as to enable the refinement of experimental X-ray and
Neutron powder diffraction patterns of faulted crystal sys-
tems [2]. An improved version of this program, more per-
formant and with additional features is now available as an
open program (www.cicenergigune.com/faults) and within
the FullProf suite of programs (www.ill.eu/sites/fullprof).

Our presentation will show examples of several battery mate-
rials having different kinds of defects to illustrate how, besides
classic structural determination, precise quantitative informa-
tion regarding microstructural features such as stacking faults,
twinning or intergrowths can now be extracted from diffraction
data to establish correlations with materials’ properties. Hence,
using a simple layered description for the 3D framework of
EMD-MnO,, we performed the first quantitative analysis of
ramsdellite motifs into a pyrolusite structure [2]. Another ex-
ample refers to Li-rich layered oxides such as Li,MnQO,, (also
written Li[Li, ;Mn,;]O, to better account for its layered struc-
ture). These materials are known to crystallize with significant
amounts of stacking faults, and we will show how the FAULTS
program has allowed decoupling the individual role of crystal-
lite size and amount of defects on the electrochemical proper-
ties of a series of samples of Li,MnO; [3].
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