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STARTING POINT: RATE CAPABILITY TESTING
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• Is capacity at high rate after incremental increase 
representative of long-term cycling at a single high 
rate?

• Capacity

• Overpotential

• How does the (re)-distribution of sulfur affect 
capacity retention following rate increase?

• What can be learnt from capacity recovery when 
changing from higher to lower rate?

• Is the current density, or the increment between 
current densities, more informative?

EFFECTS OF RATE CAPABILITY TESTING
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Influence of sulfur/ Li2S 
morphology and distribution



IN-SITU SYNCHROTRON X-RAY TOMOGRAPHY

I-13 Diamond Light Source
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ELECTROCHEMISTRY
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Pre-cycled in lab



THROUGH-THICKNESS DISTRIBUTION: INCREMENTAL
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THROUGH-THICKNESS DISTRIBUTION: INCREMENTAL VS. CONSTANT
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DISSOLUTION VS. PRECIPITATION
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dr: distance to nearest larger particle

• Includes a→b (excludes ba)

Vtot: total volume of particles with centroid within dr 
of particle a

• Used as equivalent diameter: 

Eq Diam =
Vtot

4 𝜋
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HOMOGENEITY METRIC
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5 × 30 µA… …+ 1 × 60 µA



HOMOGENEITY METRIC: INCREMENTAL 
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HOMOGENEITY METRIC: INCREMENTAL VS. CONSTANT
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NEXT STEPS
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XCT data analysis

• Data series available within single discharge cycle: aim to 
track change in homogeneity as a function of SOC

• Overcharge and anode deposition:

• Cells available with single cycle

• Compare deposit volume with Coulomb counting

• Low magnification data available: apply heterogeneity 
factor at electrode level 

• Tortuosity: change in tortuosity following deposition/ 
dissolution

Electrochemistry

• GITT: Diffusion coefficient as function of SOC

Lithium anode
100 µm

Separator



github.com/LiamBird/meta-characterisation

META-ANALYSIS DATABASE
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