
 Prelithiation: storing Li in advance

• Prelithiated cell is supposed to have less Li loss.

Conclusion
VC and FEC used during the prelithiation process formed
effective passivation and stored more mobile Li inside the
anode. This fact also derived thinner and less resistive SEI.
As a result, it was demonstrated that a small amount of
appropriately selected additives during prelithiation could
positively influence the long-term cycling properties.

 Why does the amount of Li loss increase?

• Less efficient passivation entails additional decomposition.

 Selection of an additive

• VC, FEC lead to less SEI formation but more reversible Li.

 Charge transfer resistance

• 𝑅𝑅𝑐𝑐𝑐𝑐, 𝑉𝑉𝑉𝑉 > 𝑅𝑅𝑐𝑐𝑐𝑐,𝐹𝐹𝐹𝐹𝐹𝐹 at first, but VC prevents 𝑅𝑅𝑐𝑐𝑐𝑐 from increased.

 Electrochemical performance

• Effective SEI formed during prelithiation affects the entire
cycle life.

Underlying Issue
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 Prelithiation More Li loss?

Prelithiated capacity

Active Li from prelithiation

Hyunsang Joo1, Gebrekidan Gebresilassie Eshetu2, and Egbert Figgemeier1,2,3

Initial coulombic efficiency (ICE) / %:

Entire coulombic efficiency (ECE) / %:
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Abstract
Prelithiation is applied to increase the coulombic efficiency
(CE) by compensating for the amount of lithium lost going
through the formation. Nevertheless, an incomplete process
or a mismatched cell system deteriorates the performance.
This study introduces how to increase the effect of
prelithiation by adopting a proper additive.

Pre-doped Li

Li from cathode

Prelithiation: 20% SiOx | Li
Cycling: 20% SiOx | NMC622
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prevent further reduction better.
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[ dQ/dV plots during prelithiation with different additives ] [ Retrieved capacity after prelithiation]
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[ SEM images and cycling with 0.5 C after 0.1 C x 3 formation ] [ Li loss during formation cycles ]
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*VC: Vinylene carbonate
FEC: Fluoroethylene carbonate
TEOSCN: (2-cyanoethyl)triethoxysilane
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[ After prelithiation ] [ After 1st charging at 4.2 V ] [ After 30 cycles at 4.2 V]

[ Before 1st cycle ] [ After 1st cycle ] [ Before 1st cycle ] [ After 1st cycle ]
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