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Abstract Motivation Methods
This project aims to develop data analysis procedures for X-ray = Reduce the time spent on data 1. A simulated sinogram of the Shepp-Logan
diffraction/fluorescence CT (XRD-CT/XRF-CT) data from cathode processing. image was generated where the effect of

Poisson-Noise and reduced number of
projections were tested to benchmark
the accuracy of each reconstruction
algorithm.

materials using Python as to quickly and reliably perform data

) - i _ , " Quickly generate accurate
processing to facilitate analysis. The processing steps include:

images of the distribution of the
= Selecting the optimal algorithm to construct an image of the different different phases in the cathode.

components of the battery using the projections obtained from the | | Apply the developed data

experiment. orocessing procedure to map the 2. Several clustering algorithms were run on
= Selecting the ideal data clustering technique to segment the distribution of W in LNO 2 5|tmutl,?tetd 3ataset cl>ftXRt[I)1—CT.andI :chtat
reconstructed image into the different components of the battery. cathodes to better understand est able to deconvoliute the sighal Into

the constituent chemical elements was

their structural changes.
selected.

The developed data analysis procedure was then applied to datasets
obtained from LNO (LiNiO,) and LNO-W (W doped LNO) based cathode = Deepen our understanding of
materials charged to 4.7 V to analyse the effect of W doping on the LNO cathodes as to one-day
structural stability of such materials. replace unsustainable LCO
(LiCoO,) cathodes.

3. Rietveld Refinement was then used as a
reference to quantify the performance of
the selected clustering algorithm on a
real dataset.

XRF-CT for Elemental Mapping NMF for Phase Identification
a) B e o r = The intensity of the H2 peak in LNO-
y - J‘;QL _,jé\,\/\ W is much greater than that in LNO,
NOW signalling W inhibits the formation
) - j\‘ of the detrimental H3 phase which
e § : > causes high strain [1],[3].
g g g _/g\_/gL * The H2 and H3 peaks of the LNO-W
(B0 & 3 g = spectra superpose, suggesting the
002 -NO high c-axis strain reduces upon W
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the cathode material (identified to be LNO) [2].
NMF for Phase Mapping Rietveld Refinement for c-axis Mapping
W 3 ' ' H2 = Using the c-axis length as an indicator of

similar, suggesting like
Rietveld Refinement,
NMF can precisely
locate the H3 phase as
it is the major
component of the
signal.

Figure 3c) and d) show
it is more difficult for

ll'0 * Figure 3a) and b) are
0.8

14'21 the proportion of each phase, figure 4
shows there is more H2 in LNO-W
compared to LNO.

Figure 4 indicates the H2 phase
segregates towards the electrolyte on
the right hand side in LNO, whereas the
H2 and H3 phases distribute more
uniformly in LNO-W.

134 = Given the H2 phase is concentrated at

- 14.0

o
o
|

- 13.8

o
>

(‘ne) Ausuaiu

aseyd yoe3 jo uoniodoid

r 13.6

9}A]04309|3

0.0 H3
45 um N:\VIF to dett.etct fchetﬂz ' the electrolyte, this suggests the
Figure 3. NMF clustering and Rietveld Refinement applied to the image P _ase as 1t 15 € 45 pm cathode was not fully delithiated.
domain of the LNO cathode dataset. Distribution of a) the H3 phase and c) the minor phase. Figure 4. c-axis distribution derived from
H2 phase derived from Rietveld Refinement. Distribution of b) the H3 phase Rietveld Refinement for a) the LNO and b)
and d) the H2 phase derived from NMF clustering. the LNO-W datasets.
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understanding materials using simulations, and
battery chemistry and design. Having finished this
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