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MOTIVATION
 To bring safer and more performant batteries to society’

d Improvement of energy consumption and equipement footprint’

 To bring manual dry film process to prototype-scale production?

d Higher TRL process technology for full-scale commercialisation

DRYtraec® : Speed differencial (shearing) calendering

DRYTRAEC® FOR NMC CATHODE? DRYTRAEC® FOR SEPARATOR3 o
” Torque break Free-standing film
1 Mixture of NMC82, LPSCI, VGCF and PTFE (< 1%) Adhesion to roll - [ Sheared film
1 One step calendering from film formation to lamination g
J Continuous coating of NMC cathode on Al foil, up to 4 m length _ ;
R ¢
 Linear relationship between shearing ratio and loading N7
o . = < P
J No variation of electrochemical performance between manual and 5 é
DRYtraec £ i Z
_ el
: : /
] 8 o /
251 ¢ LR - © /
Ng ' 'R \%\ fo //
?20__ S e < | § /////
;15 i ® e :g g . . >
£ ol , : v Shearing ratio
S | i :
= 5t o Tew Thickness (um)
Lo g —— 130.0
-40 -45 -50 -55 -60 -65 -70 -75 -80 %D
Shearing ratio (%) T ! '
o Loading (ng6/cm2) s Thickness (um) o Porosity 5(2/0) % 56 110.0
—~ 24 —~ | 190 — :h: ;J/S
S 8ol S gol X g0l 54
580_ 2 80- o 80- = 90.00
= 20 = = 52 =
SRE 18 &5 150 ®75 0 i= 3
c | c | c | [ 2 3
3 16 8 S T e S 70.00
Q70 QO RETLl 4 5 0 200 40 60 80 100
z | 12 % ' 110 % | e g
65} i 65l 65| Length (cm)
1
-45  -50 S -60 _'65 70 -75 45 -50 -55 -60 -65 -70 -75 %0 45 50 -55 -60 -65 -70 -75 . 50 -
Shearing ratio (%) Shearing ratio (%) Shearing ratio (%) v Powder
' vv Manual fil ' ' '
o v s e Cogeon 350 o ‘ol g v Menualfim | [] Representation of process domain for SEL at
34 - . N 1 300} o Manual film &E\ wW | <1% PTFE content
5 somare | oI e ] | © Calendered film v : : :
%3.2 53.2 oot 1 T 20L S 1 U Increasing shearing ratio allows to change
3.0 o] 230F7 N T T~ o] © 5 a0 <3 v _ r : : :
> 28 \ Tomman] Soel NN, N omma] G208 Su) g8l = v rom adhesion to roll to free-standing film
— A i AR NRN - | —150 & 10 N 20+ - : : : :
£29 S200 ST £ | Y v d Demonstration of SEL continuous lamination
2 Q2. i ‘\ o ‘l ' — 100 Re(Z) (Q cm?) 1 v
£ 22| fa2f V. - 10ty 3 {  over 100 cm length
2.0t . A 200\ ‘ Y S g . g ; ; R
i Ho Do o o mc o do e Do i o s ol e W] gy | § | 1 No variation of ionic conductivities between
Capacity [MAN/gy ey Capacity (mAh.g™) Re(2) (Q.cm?) manual and DRYtraec separator
1800 " ;1!.‘“5?' . 2"'"us'e = 3“’ulse = 4"’yse 133
DRYTRAEC® FOR S/C CATHODE?* oI s
< 1400 u
C/S composite Cathode batch B or 1 } : gmo
: 3 g [ o £ 4000 |
Ball Mixing & g sl } l - g
milling Fibrillation = eglowmeee L] z b
T .EE" 600 |
m—— Grinding & 1 e I I 80 65 70 75 “w|8E58 ¢
= Sieving § Ny Shearing ratio (%) ) Shearing ratio (%) Loading (mg em?) : E 10 S = o = = o
9.‘ : Cycle Number o
723 257 -En | ooo -100
f powder £ S ? y = ] nin pepifagsnnnnmnnoy, :80
s 2150 TR 1 JE 0+ 2 = : T4 =
DRYtraec® o | t 72 4. § 1200- 30 =
process $ - 1.0} 2" us { 1 S g
. e t . N | ' L g 800 [ 20
Shearing ratio (%) Shearing ratio (%) Porosity (%) | ’] l_ 6 = 0 , ' . 0
A ' ' 4 2 7 o "0 200 400 600 800 1000 1200 1400 1600 0 5 10 15 20
80l ] s ; capacity [mAh gJ'] cycle number
Dry film cathode Dry coating _ :: . . . . . . . . . .
= l | g 7 [ Coating reuse induce variation in terms of fibrillation degree, impacting
) Dry processed scalable LiS-SSB cathodes [Lm | l 32 electrode processaklnllt;l/ and loading vaIlues | | |
IR f . hod = o i ? e 1 [ Half-cells characterization shows capacity dispersion over cycling as well
euse of processed cathode materia of T e ©  asthe impact of coating resuse
 Successtul cycling of LiS-SSB pouch cell with Li anode Y semmgmioto  Swangmio®y O > 1500 mAh/g reversible capacity reached over 20 cycles at 0,05C
SPONSORED BY THE _ . ., ] o ;
This work has received funding from the and Research (BMBF), support code [1] Schumm, Benjamin, et al. "Dry Battery Electrode Technology: From Early Concepts to Industrial Applications.” Advanced Energy
FestBatt Prod (03XP00432E) and DRYplatform 03XP0437 Federal Minist Materials (2025): 2406011. approach. Energy Storage Materials, 21, 390-398
€dera _InIS ry [2] Hippauf, Felix, et al. "Overcoming binder limitations of sheet-type solid-state cathodes using a solvent-free dry-film approach.”
of Education Energy Storage Materials 21 (2019): 390-398.
ABTC FEST and Research [3] Dupuy, Arthur, et al. "Scalable Cathode Electrode and Sulfidic Separator Manufacturing by Drytraec®-Process for Solid-State
Advanced Battery B A‘l"l' Batteries." Available at SSRN 5281633.
Technology Center

[4] Fiedler, Magdalena, et al. "DRYtraec®-enabled upcycling of scrap waste into scalable sulfur-carbon/argyrodite cathodes and
lithium metal anodes for cyclable lithium-sulfur prototype cells." Chemical Engineering Journal (2025): 169561.



