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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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v'Batteries from electric vehicles : different ageing due to design, use and environment v'18650 fresh cylindrical cells (18650) dismantling in glove box g2 30 60 100
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v'2M [ife batteries must be guaranteed for a specified time and use o . _ 5 |
. 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
changes [4] SO0C,q [%] 0 10 16 30 60 F 02
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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
2. EXPERIMENTS v LLI (Loss of Lithium Inventory) : offset AQy increase between electrode ¢ J
| ref Charge Chargf? Charge Discharge Discharge OCP (figures (a) & _(b)) _ _ _ = 3'4[ :
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TR o v306§g3/e o W o o negative electrode OCP (figure (b) & (c)). Lower charge/discharge o 3.2
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Prismatic cell 3 CC-CV 355V C/3 WLTP C/3 70 % v LLI + LAMy cqmblnatlon of both effects: offset increase and negative 0 T (mAhz) 3
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¢, ()
100 ) Ooe
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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
T 70 . : : -
U%) vy v' SoH,, Negative electrode estimation Estimation SoH,,,, LiC, S0Cnega LiC, SO0Cnegp
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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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v' Correlation between cell and negative electrode for the ;:(?Igfnosml_of :hensLbJ;‘S'g 9 We thank IRN-FACES for their
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v _ on the diagnosis of international Meeting on Lithium
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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