N

N

LFP battery aging behavior: diagnosis of cell materials
for second life applications
William Wheeler, Ali Sari, Pascal Venet, Yann Bultel, Elie Riviere

» To cite this version:

William Wheeler, Ali Sari, Pascal Venet, Yann Bultel, Elie Riviere. LFP battery aging behavior:
diagnosis of cell materials for second life applications. 21st International Meeting Lithium Batteries
(IMLB2022), Jun 2022, Sydney, Australia. . hal-03725345

HAL Id: hal-03725345
https://hal.science/hal-03725345

Submitted on 22 Jul 2022

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-03725345
https://hal.archives-ouvertes.fr

v The battery sorting process is essential in achieving & ensuring reliability of batteries in 2" |ife
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. INTRODUCTION

v Electrode material characterisation

4. ELECTRODE CHARACTERISATION
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. o | | | | v'Open Circuit Potential (OCP) of each electrode (figures @ & @) - 00
Sudden shift in cell ageing may appear: capacity loss, resistance increase [1-3] v Negative electrode phase transition detection using ICA/DVA [5] (figure ©) é y
v'Prognosis of the remaining useful life requires a diagnosis of aging modes to understand Phase transition =~ C  LiCgy LiC3¢ LiCyg LiCqy g
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v This poster proposes a method to characterize graphite / lithium iron phosphate (C/LFP) cells v'No characteristic transition for the positive electrode 3
v'Loss of Lithium Inventory (LLI) v Cell voltage profile (OCV) reconstruction ° Lo 3
v Loss of Active Material at the negative electrode (LAM, ;) v’ Enable negativg electrode phase transition d.etec?tion on full-cell 9 SoC,. %) 100
measurement (figure (a)) & allow SoH, ., estimation (section 5) S 3.8 | | 0
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18650 4 o, 5 X CC 3.65 V C/3 WLTP C/3 70 % electrode shrinking.
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3. SOH FOLLOW-UP g NPT AL o 1 a0 ! ©
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v" Cell State of Health (SoH,,) 5 25 i~ | ; | o
v’ Fast SoH_,, decrease for all the cells in the first hundred cycles 0 50 100 0 100 0 100 0
v Fast decrease of SoH., for cells 7,8 & 9 after 700-1000 cycles S0C, () S0C, () S0C¢, ()
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oy 5. PROPOSED SOH,,., ESTIMATION METHODS
. 80F - Qax(t) : maximum cell capacity at time t v So Hneg negative electrode fO”OW-Up
S v Based on full-cell measurement and phase transition detection using ICA/DVA
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6. SOH, ., ESTIMATION RESULTS

v' The results of the four SoH, ., estimations are presented below. Colors correspond to cells in the table in section 2 “experiments”.
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v Estimations methods 1 and 2 are rendered unusable after a certain number of cycles: v' Estimations methods 3 and 4 works on all lifecycle v" SoH, ., l0oss accelerates during use

between 1000 and 3500 depending on the cell
v' LLI is too great = LiC;, phase transition disappears in cell voltage profile (figures (a) & (b))

7. CONCLUSION 8. FUTUR WORK

v' The estimation method makes it possible to differentiate: v'Link between the negative We acknowledge EVE SYSTEM
v Aging dynamics between cell and negative electrode ~ €lectrode aging acceleration  for the funding of this research with
e - - and cell aging acceleration ~ the support of ANRT (Grant

Aging of the negative electrode accelerates during use

number: CIFRE 2018/1625).
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End of the experimental tests : planned for SoH degradation modes

v Lower accuracy due to the use of closer phase
transition

v' Fast SoH, ., decrease for cells with fast decrease
of SoH_, (cells 7, 8 & 9 with 100% DoD, in red)
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