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Experimental set-up

LFP RE with AISI 316 mesh

Ø50 µm (wire)

100 µm foil thickness 

40% open area
Front side

Three-electrode pouch cell: Compression device for pouch cell with X-ray slots: 

Back side

Pressure applied:

Pmean

End C/5 charge:
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Highlights heterogeneities in the cell due 

to the RE size by comparing spots 

outside (1) & inside (2, 3) the RE

➔ Homogeneous pressure applied in slots

Objective: Quantify the impact of a RE with mesh geometry

Perspectives

Li plating mechanism:
   Irreversibly consumes Li+, reducing batterie state of health 
   

   Triggered locally when 𝑬𝑮𝒓𝒂𝒑𝒉𝒊𝒕𝒆 < 0 V vs. Li+/Li[2]

New European legislation on electric car batteries’ durability:
   State of health > 72% over 8y/160 000km[1] (implementation in 2030)

❑ Fit of LiC12 & LiC6 peaks for quantitative results

❑  Additionnal data at 1C, 2C and 3C to be investigated

❑ Correlation between LiC12/LiC6 ratio and RE measurement to study its accuracy

❑ Investigation of LFP peaks to follow the evolution of the RE chemical composition
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Lithium gradient from spot 3 to 1
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Investigation of degradation mechanisms such as Li plating

How to detect Li plating? 
 Graphite potential monitoring with a Reference Electrode (RE)

Inhomogeneous lithiation 

Inside RE

Outside RE

•Excess of Li near the edge of the RE

•Deficit of Li under the RE

Li distribution in electrodes near and far from the RE (modeling)[adapted from 3]

(Ø200 µm wire)

/!\ The RE locally hinders the Li+ flow:

Li+ diffusion in the electrolyte Li [mol/m3]

Different behaviors 

probed by the RE

Context

Formation of LiC12 & LiC6 during charge

LiC12/LiC6 ratio gives information 

on Li intercalation

Three-electrode cycling

Operando XRD at spot 1

XRD signals at spot 1 during battery cycling:

X-ray diffraction at BM02 beamline

Tracking Li gradient

XRD spots

Higher gradient at C/3

End C/3 charge:

PMMA plate steel plate

6 screws

3 beam slots

Compression foams
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