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Binder Variation

NCM|PVDF
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" |NCM|PTFE

- PVDF and PFAS- free do not flbrlllate durlng mixing

Sample NCM|PVDF NCM|PTFE

Thickness / um 83.4 90.2

Theoretical 30.0 33.4
porosity / %

Areal capacity / 3.91 4.16
mAh/cm?

Composite volume KRS 27.37
resistivity™ / Qcm

Adhesion strength / xRS 25.6

NCM|PFAS- LFP|PVDF
free

67.6 64.5

34.2 49.8

2.82 1.37

57.17° 124

20.4 9.14

 Shear measurements at 15 kPa show no clear trend
(yet)!, difference in calendaring are noticeable §
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NCM|PFAS-
¥ free (not PE)
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AM Variation

PVDF and PFAS free eIectrodes can form short fllaments
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100 £ —=— NCM|PFAS-free (2,82 mAh/cm?)
- —=— NCM|PVDF (3,91 mAh/cm?)

75 [|—=— NCM|NMP-ref (1,85 mAh/cm?)

[ | —=— NCM/PTFE (4,16 mAh/cm?)

—=— LFP/PVDF (1,37 mAh/cm?)
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@ [ = NCM|NMP_ref 1,85mAh/cm? . .
N 75[ = NCM|PVDF_ref 3,91 mAh/em? § "
o L = NCM|PTFE 4,16 mAh/cm?
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PFAS-free binder has room for improvement
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n-line Analytics for electrodes
\
Spectral reflectance and Xray attenuation
Incident Incident photons
Soft XRays = X-ray Signal —~ Diffuse Reflectance Signal
External diffuse reflectance >0.6- A g 0.55- Increasing +
Internal diffuse reflected O S o050  surface roughness
v S 0.4 E 0.45
~ (.4- “q—) . —
n ad
N ‘ @-P@ O@ 4 AA S 4 40-
@ Q@ D> : g
= 0.2- T 0.35-
Attenuated XRays Sxray : X-ray signal - A =
R : Reflectance - , | , , CZD 0.30 . . .
t: Layer thickness S 04 05 06 0.7 600 800 1000
R = fR /\, O, §b, & : Porosity = X-Ray Transmission (-) Wavelength (nm)
A Wavelength
\ SXray — eray t, ¢ o : Surface roughness
n : Optical properties
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