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Lithium Plating Quantification in Commercial Graphitel|LiFePO, batteries

Objectives & Motivations

What is Lithium plating?
Li-ions deposit as metallic Lithium on the negative electrode during charge

Effects of Lithium plating?

Lithium plating identification is of critical
importance in lithium ion battery systems

Objectives:
1. In situ detection and quantification
2. Decipher origins and effects of Li plating
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Our approach: combine testing & emulation

GIC||ILFP cells
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Cell testing: normalized capacity evolution
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[1] D. Ansean, M. Gonzélez, J.C. Viera, et al. J. Power Sources, 239 (2013) 9-15
[2] D. Anse4n, M. Dubarry, A. Devie, et al. J. Power Sources, 321 (2016) 201-209

What happened?
Any warning signs?
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Incremental Capacity Analysis
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Peak Area Analysis
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Degradation maps Graphitel||LiFePO,

o
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LAM .\ €volution: degradation effects

Half-cell representation
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Emulation Stage 1: prior Lithium plating

Emulation = Experlmental
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Emulation Stage 2: Lithium plating (cycle 750 — 1800)
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Aging evolution with cycling

= Initial LLI rate
g 90 A 555::;:’:’-:‘:_,’” ble
S
©
=] | 1 LLI
S 80 [ Continuous N . o
o 3 From Li plating
= Irreversible
£ ; | A (80%)
g 70 A “
} Reversible f Q
j o
60 I I I (20/0)
0 500 1000 1500 2000

Cycle #

Li plating effects:

- Increases LLI (x5)
- Increases cap. fade (x5)
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Conclusions

Degradation origins

- DST cycling accelerates capacity loss
- DST cycling induces large LAM 3 g
- Large LAM 4. leads NE to over-discharge — Li plating

Lithium plating detection
- Use of ICA to detect new phases (peak @)

- Use of Peak [@ (1) as an early indicator of Li plating

Aging mechanisms quantification
- Use of ICA and ‘alawa toolbox

- LAM 4.\ > LLI (ratio 4:1)
- Liplating increases rate of LLI (x5)

- Irreversible Li plating (80%) vs. reversible (20%)



Acknowledgments

This work was supported in part by The Principality of Asturias Government as part of grant
number FC-15-GRUPIN14-073, the Spanish Ministry of Economy and Competitiveness, award
number DPI2013-46541-R and by the Office of Naval Research (ONR) Hawaii Energy and
Environmental Technologies (HEET) Initiative, award number N00014-11-1-0391.

Rescheduled talk by M. Dubarry: today 5:40 p.m. Room 312

BN uNEI )
.' Hawai‘i Natural Energy Institute ansean @h awall.edu @ m
University of Hawai‘i at Manoa ®



mailto:matthieu.dubarry@gmail.com
mailto:matthieu.dubarry@gmail.com
https://www.researchgate.net/profile/Matthieu_Dubarry/
https://www.researchgate.net/profile/Matthieu_Dubarry/
https://scholar.google.com/citations?user=G7OkgLAAAAAJ&hl=en&oi=ao
https://scholar.google.com/citations?user=G7OkgLAAAAAJ&hl=en&oi=ao

