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Batteries within the context of the energy transition tgftmtmr €O
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Anothekeyplayerin Liiondevelopment
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The world oatteryhasbecomadynamicnvironment
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Batteries: world of constant scientific emulation driven by busine

> Lion: sustained performance improvements) An appealing growing market
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The need to pursue a multidisciplinary scientific approach

Better
battery
chemistrie
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+ + + + + + + + +

But what more is needed?




No synergyo innovatiomy real batteries
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Importance of a constant-gong game between fundanardakchnical knowledge




- Science and innovaitmvolvedowarddettebatteries

[)Autonomy and battery charging ? g

4
[) Ecocompatibility of batteries 7\2} }

[) Durabilityandreliabilityof batteries . /5

[) Abundance of materi@lsecycling ?
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Layered oxides and their evolution through the years
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ClassicaNMCs =» Lirichlayereaxides
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Balancing cationic and anionic redox contribution:

further explorino
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Increasingnergylensityrecentidvances
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Allsolid state batteries: the bi%gest excitement

of today In the fiel

2> Liion liquid batteries 2 Limetal solid state batteries
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Significamrogressinorganicompoundsithhigh
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Innovations: surface chemistry and solid electrolytes
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Quite spectacular results, but the transformation at industrial level has not yet
because of remaining chemical and engineering issues

T. Koc et al. ACS Enelegtgers, 7 (2022).+ Paterftled WO-831602a227
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Manufacturers position themselves through partnerships, hoping
capitalize on the right start

WeLion New Energy This year is considered by Yole Développeme
Technology Co., LTD as very unlikely to reach by NIO.

Not a university laboratory, not a battery manufacturer, and not
manufacturer in the world that does not work on the solid sta

ale développement 202é&cordintp compagniesnnouncements




The aibolid battery: between idealism and pragmatism
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Anothechallengd:astchargin@

2 Minimizechargingtime
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A fewapproachdasenhancgower performances
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Charging tests for #ueZES0 Chargingest for a Tesla model V3
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Towards greener and mordrescally batteries
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B-1 The Ng/(PQ),F/C system: from sodnaticellsto fulNaioncells
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The NgV/,(PQ),F,/C technology : the first 18650 prototype

Performances ateés

&

~—~

<

=
@]
©
Q
@®
o

100%

80%

60%

40%

20%

Dischargeapacité (%)

)
X

0.8

L&te _ 4000 cycle!

0.4 e —
(105Wh/kg) >

©
o2}

O
N

|

1M NaPfin EEDMCje

U)

0 500 1000 1500 2000 2500 3000 35(

N° de cycles

W
75% of theapa(\:‘iy

[
restitutedt 1OOC\ -
A

“har, Qe \

1 10 100 1000
Dischargeate (n C)

Performances at65

140 - 1120
—~ ] O
Sm120 ] 100%3
< 100+ 1 g
& ool 55C at C/101" &
O 460 =
('5 60 | ('D\
Q 34.61% ], @
8 40 T -]

] 1.5
201 Electrolyte: 1 M NgPFEGDMC(41) 1° 5
(0] T T T T T T T T T T T T T (0] ’-\8
[0} 10 20 30 40 50 60 \C_)/

N° de cycles

q
Cell omestat 100% SO@ugeselfdischarge

Back tdundamentals better understand the electrolytiesander that DMW@as the disruptive eleme

G. Yan et al. JourndElsfctrochemicaiciety 201€



Searchinfpr the causes of skficharge
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Capacity retention (%)

Naion: 10 years of research to master its chemistry
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A Wide Range of Testing Results on an Excellent Lithium-Ion Cell
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How toincreas¢helifetimef batteries

whilamprovintheimperformances ?
> Monitoring under real conditions of use?
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How to detect and anticipate cell failures in integrated




Injecting smartness bdteries to increase their durability

> Inspiration from medecine
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Monitoring the intimate life of batteries using optical sensor:

> Use of Bragg sensors (FBGS)
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