
Requirements: Homogeneous surface quality and high electrical 
conduc�vity through thin (<100 µm) films

 

Challenge: Filler orienta�on depends on the shape of the filler, 
resul�ng in  direc�on-dependent electrical conduc�vi�es 
Ÿ 1D fillers such as carbon nanotubes (CNTs) are oriented in the 

stretching direc�on → conduc�ve pathways mainly in the extrusion 
direc�on and hardly through the film thickness 

Ÿ 3D fillers such as 
conduc�ve carbon black 
(CB) are less oriented 
→ conduc�ve pathways 
in all direc�ons [1, 2]
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Applica�on of conduc�ve films

Ÿ Research focus on the development of components for large-format planar bipolar 
ba�eries (EMBATT concept), e.g. for the automo�ve sector

Ÿ Recipe development of polymer based film as an alterna�ve to the aluminium 
foils used so far

Ÿ Goal: Con�nuous produc�on of homogeneous thin films on large-scale

Challenges in the development

Upscaling and cell prepara�on
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Projects:

Ÿ Laboratory scale produc�on (varia�on of processing 
condi�ons): 
« 50 µm thin homogeneous films 

« Through-film conduc�vity of approx. 1 S/m 
« In-film conduc�vity of approx. 100 S/m

Ÿ  Proof of the polymer based conduc�ng 
films in Swagelok cells [3]

Ÿ  Polymer based conduc�ve films 
(PVDF, PP) represent a suitable 
alterna�ve to aluminium foils

Filler orienta�on

only 1D fillers:
mainly conduc�ve pathways in 
extrusion direc�on

1D fillers & 3D fillers:
conduc�ve pathways in all 
direc�ons

through 
the film
(z)

in extrusion direc�on (x) 

SEM-CCI images of extruded 
PVDF films filled with: 
(a, b) 2 wt% MWCNT, 

(c, d) 1 wt% MWCNT + 1 wt% CB, 
(a, c) surface, 

(b, d) cross-sec�on [2]

Surface topography and roughness of a large-scale extruded PVDF 
composite film [3]
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Volume conduc�vity in large-scale produced PVDF films is 
depending on film thickness and take-off velocity: 
PVDF/1 wt% MWCNTs + 3 wt% CB composites based on 
two different PVDF types [2]
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