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Various layered transition metal oxides are attractive electrode materials in battery or
supercapacitor applications [1]. However, many layered materials have stacking faults. While it
is sometimes possible to prevent or remove these stacking faults during synthesis, there is
some evidence that stacking faults may improve electrochemical performance [2]. Stacking
faults present a unique challenge for structural analysis, the stacking randomness leads to
complex diffraction patterns dominated by asymmetric peak profiles. The ability to extract
structural models from experimental data with the atomic-level detail needed to guide and
validate leading nanoscale theories is a unifying challenge in the study of materials chemistry.
In this talk, two study cases are presented. In the first example, we demonstrate how the direct
modelling of stacking fault structures can improve estimates of lattice parameters and
crystallite size in the silver ferrite cathode (Figure 1A) [3]. In the second example, we present
multilevel modelling approaches combined with molecular dynamics simulations to fully
characterize the structure and interlayer correlations in 2-dimentionally stacked titanium
carbonitride, TisCNTx MXenes (T= terminal -F and -O atoms) (Figure 1B) [4].
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Figure 1. (A) Silver Ferrite stacking fault modelling (B) Interlayer correlations in TizCN MXenes.
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