


STARTING POINT: RATE CAPABILITY TESTING
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EFFECTS OF 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 . } Influence of sulfur/ Li,S
* Overpotential morphology and distribution

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?



IN-SITU SYNCHROTRON X-RAY TOMOGRAPHY
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Voltage vs. Li/ Li* (V)

ELECTROCHEMISTRY
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THROUGH-THICKNESS DISTRIBUTION: INCREMENTAL
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Height above current

THROUGH-THICKNESS DISTRIBUTION: INCREMENTAL VS. CONSTANT

All scalebars 100 um

Height above current
collector (um)

;. £ T

Separator

urrent collector

I C
0.0 0.2

Sulfur (mg cm 2)

100 B Cell 5 (step, initial)

[ Cell E (constant)

collector (um)

0.4 0.6

Sulfur (mg cm 2

0.6

0.4

mm Cell 5 (step, final) ]
=1 Cell F (constant)

0

~

0 0.2 ' :

0.4 0.6

Voltage vs. Li/ Li* (V)

Capacity (indicative)

1'8.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 Cycle number
Capacity (mAh)
2.8 T T 2.8
— 120 A

26 — 26
2 =
+ +
D24 2 24f
| . 3 |
4 ¢ S
g‘ 2.2 g,. 2.2
g £
[=] [=]
= 20t > 20} \

1@ i i i i I lg i i i i

.00 0.05 0.10 015 020 0.25 0.30 035 .00  0.05 0.10 015 020 0.25 0.30
Capacity (mah) Capacity (mAh)

7

0.35



DISSOLUTION VS. PRECIPITATION

2.8

©

Q)

26

Voltage vs. Li/ Li* (V)

24+

2.2

2.0

30uA
—— 60uA

1800 005

2.8

2.6|

2.4

2.2

Voltage vs. Lif Li* (V)

2.0

1800 005 010 015 020 025 030 035

015 020

Capacity (mAh)

\

\

@

Capacity (mah)

100% SOC (slow)

0

100% SOC (fast)

Soluble PS

0% SOC (fast)

100% SOC (fast)

©)

0% SOC (slow)

100% SOC (slow)




HOMOGENEITY METRIC
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HOMOGENEITY METRIC: INCREMENTAL
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HOMOGENEITY METRIC: INCREMENTAL VS. CONSTANT
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NEXT STEPS

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:

e 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
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META-ANALYSIS DATABASE

github.com/LiamBird/meta-characterisation

In [4]: M meta = MetaChecklistTab(test-False)

meta.tab

Out[4]: ["save reload Article details | Reporting checklist | Characteriafion

Save values Mo values saved this session

¢+ Cell format

» Electrode processing

+ Galvanostatic

Temperaiure reported during galvanostafic/ CV/ EIS?

@ Mot reported

(_) Constant - non room femp
) Room temp

) Under test

How is the theoretical capacity calculated?

) Active material ) Areall mass I cell | Slow initial/ formation

Iz a pre-activafion/ formafion cycle reporied?

Rale|0 3‘ Nu.cyda;|l) 0 Other

Galvanostatic cycling summary (use overall max and min values for all samples)

Voitage cufoffs 3 Max [/ Multiple ranges reported
C Rates Max | 0 o
Current density g

CC/CV (constant voltage) step reported? (| CV during charge | CV during discharge

Multiple cells shown with statistics?

) Yes (in article)
) Yes (InSl)
@ No

‘ ¢ Cyclic voltammetry (CV)

‘ » Electrochem Impedance Spectroscopy (EIS)

Number of articles
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Submitted: Discover Electrochemistry (Special
Issue “Raising Standards in the Characterisation of
Electrochemical Energy Storage and Conversion Devices”.)
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