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Figure S2. Evolution of voltage, current and temperature upon performing an external short circuit on a
new cell.
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Figure S3. A) ICP-OES analysis of the cathode retrieved from pristine cell discharged to 0V. B) Results
of X-ray fluorescence analysis of cathode electrode retrieved from pristine cell discharged to OV.
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Figure S4. Results of X-ray fluorescence analysis of cathode retrieved from cell subjected to ESC
conditions.
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Figure S5. A) SEM image of the cathode retrieved from the pristine cell discharged to 0 V, B) statistical
analysis of the cathode to determine the average diameter and (C) Statistical analysis of the cathode to
determine area of the agglomerates.

8 B C
) 20l ©)
7 7 \
6 25
- 5 = 2.0
| E <
84 \ 815
3
/ 1.0
2
05
0 0.0
10 12 14 16 18 20 22 24 0 50 100 150 200 250 300 350 400 450 500
Diameter (um) Area (pm?)

Figure S6. A) SEM image of the cathode retrieved from the ESC, B) statistical analysis of the
corresponding cathode to determine the average diameter and (C) Statistical analysis of the cathode to
determine area of the agglomerates.



Figure S7. Representative HAADF-STEM images of the cathodes retrieved from: (A) the pristine cell
discharged to 0 V and B) the ESC.
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Figure S8. EDX maps of the cathode retrieved from A) pristine cell discharged to 0V, B) cell subjected
to ESC conditions.
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Figure S9. EPMA data of the cathode retrieved from A) pristine cell discharged to 0V, B) cell subjected

to ESC conditions.

Figure S10. Images captured during short circuit process.
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Figure S11. Screen shots obtained of the fitting data points obtained of the cathode materials



The measured distances correspond to do3=4.67 A

Figure S12. Representative images of the cathode retrieved from pristine cell discharged to 0V: (A) BF-
TEM; (B) SAED pattern from the circled area along the [100] zone axis of NCA (indexed with space
group R3m); (C) HAADF-STEM; (D) High-resolution HAADF-STEM with FFT shown in the inset.
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The measured distances correspond to doz=4.72 A

Figure S13. Representative images of the cathode retrieved from cell subjected to ESC conditions: (A)
BF-TEM; (B) SAED pattern from the circled area along the [ 100] zone axis of NCA (indexed with space
group R3m); (C) HAADF-STEM,; (D) High-resolution HAADF-STEM with FFT shown in the inset.
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Figure S14. Results of X-ray fluorescence analysis of the anode retrieved from A) pristine cell
discharged to 0V, B) cell subjected to ESC conditions.
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Figure S15. EDX mapping of the surface of the anode retrieved A) from pristine cell discharged to OV
and B) cell subjected to ESC conditions.

_-0,28.1% _
F,7.9% whi
Co,1.5% ©

Si,1% «P

P.08% .F
AlL0.7% =Co

. Si

Al

Ni, 60.1%

Figure S16. SEM micrographs and corresponding chemical composition analysis of the particle marked
by a red arrow on the anode surface retrieved from the pristine cell discharged to OV.
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Figure S17. EPMA data of the anode retrieved from A) pristine cell discharged to 0V, B) cell subjected
to ESC conditions.
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Figure S18. XRD patterns of the anode retrieved from pristine cell discharged to OV (black) and from
the cell subjected to ESC conditions (red).
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2) Anode material from ESC cell
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Figure S19. Screen shots obtained of the fitting data points obtained of the anode materials

Figure S20. Representative images of the anode retrieved from pristine cell discharged to 0V: (A) BF-
TEM; (B) SAED pattern from the circled area along the [1010] zone axis of NCA (indexed with space
group P63/mmc).

Figure S21. Representative images of the anode retrieved from ESC cell: (A) BF-TEM; (B) SAED
pattern from the circled area along the [1010] zone axis of NCA (indexed with space group P63/mmc).



Figure S22. FTIR spectra of the separator material. The pristine cell was discharged to OV.
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Figure S23. DSC thermograms of the separator material.
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Figure S24. A) EDX map of the separator retrieved from the cell subjected to ESC conditions: side
facing the cathode.
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Figure S25. EDX map of the separator retrieved from the cell subjected to ESC conditions: side facing
the anode.
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Explanation: higher concentration of Ni and Co was observed in ESC anode compared to the
anode retrieved from pristine cell.

Figure S26. EPMA data of the separator (side facing the anode) retrieved from the A) pristine cell
discharged to OV and B) cell subjected to ESC conditions.
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Explanation: higher concentration of Ni and Co was observed in ESC anode compared to the
anode retrieved from pristine cell.
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Figure S27. EPMA data of the separator (side facing the cathode) retrieved from the A) pristine cell
discharged to OV and B) cell subjected to ESC conditions.
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Ra =22.65 nm Ra =31.034 nm

Figure S28. AFM height images of the separator (side facing the cathode) retrieved from the A) pristine

cell discharged to OV and B) cell subjected to ESC conditions

Ra = 9.483 nm ' Ra = 21.976 nm

Figure S29. AFM height images of the separator (side facing the anode) retrieved from the A) pristine

cell discharged to OV and B) cell subjected to ESC conditions
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Figure S30. Contact angle measurements of the separators: A) side facing the anode from the pristine
cell discharged to 0V, B) side facing the cathode from the pristine cell discharged to 0V, C) side facing
the anode from the cell subjected to ESC conditions and D) side facing the cathode from the cell
subjected to ESC conditions.
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