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P3 AT A GLANCE

Facts, figures & data to the point.

> 1800
Employees from 

70 nations

21
Subsidiaries 

within the P3

29
years of experience in Europe, 

Asia and America

34
Locations on 
4 continents

> 70%
Our employees are 

engineers & software developers

100%

Ready for 
any challenge
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P3 TECHNOLOGY CONSULTING

P3 is an international tech consulting company with an excellent footprint in 
automotive industry and extensive experience along the whole e-mobility value & 
supply chain.
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18 years of international experience in 
e-Mobility consulting

>250 employees around the globe in the 
tech field of e-mobility

75% of the employees are engineers and 
software developers 

Our experience in E-Mobility range from strategy development to reverse engineering and 
cost-down programs in the area of charging, electric powertrain & battery systems.
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What is Technical Cleanliness 
(TecSa) and why is it important to Dry 
Coating?

What are typical critical particle size 
limits within a battery cell?

What are the contamination risks in 
wet and dry electrode processes?

Why can traditional prevention and 
detection methods not be directly 
transferred?

Which alternative solutions are 
viable to implement for Dry Coating?
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Coating
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1 | WHAT IS “TECSA”?

Main TecSa-related failure modes within battery cells are mechanical damage of 
separator and insulation tapes or dendritic plating of dissolved metal particles.
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1. Contribution to 
media-tight 
systems (leak 
tightness)

2. Contribution 
to fluid-carrying 
systems 
(blockage)

3. Contribution 
to electrical 
systems 
(Isolation 
coordination)

4. Contribution 
to mechanical 
systems

5. Contribution 
to optical 
systems

1.1 Particles or fibers 
exceed the seal 

1.2 Particles reduces 
the sealing contact 
pressure of the seal

2.1 Particles or fibers 
reduce the flow 
velocity of the 
medium.

3.1 A particle 
reduces the air and 
creepage distances 
of two conductors.

3.2 A particle 
damages the 
electrical insulation 
between two 
conductors.

3.3 A particle 
increases the distance 
between two 
conductors to be 
connected.

4.2 Particles cause 
wear in a dynamic 
system.

4.3 Particles block a 
dynamic system.

2.2 Particles block a 
valve and keep the 
circuit open

5.2 Particles on a 
clean surface cause 
visual impairment.

5.1 A particle 
obstructs the beam 
path in the optics of 
a sensor.

4.1 A particle prevents 
the precise positioning 
of a component in the 
installation space.x
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Mechanical damage of 
separator / insulation tapes or 
dissolution & dendritic plating



2 | PARTICLE SIZE LIMITS

Absolute cleanliness or purity does not exist. Therefore, limit values must be set at 
a level that is practically feasible and economically reasonable.

04.11.2025 Dry Coating Forum 2025 | P3 6

R
is

k
 o

f 
fa

ilu
re

Particle < critical size Particle > critical size
Particle size

P
ar

ti
cl

e 
= 

cr
it

ic
al

 s
iz

e Theoretical Risk

Real Risk

0%

100%

C
le

a
n

lin
e

ss
 e

ff
o

rt
 a

n
d

 c
o

st

1000μm 600μm 400μm 200μm Particle size

Technical Cleanliness in Design Technical Cleanliness in Production

Manufacturing 
processes

40%

Input 
materials

40%

Envir.
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Origin of particle contamination in production

Theoretical critical 
particle size 

= ½ separator 
thickness (<10 µm!)

Practical limits 
typically

>100-200 µm



1) Simplified illustration, extract of measures and challenges
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3 | WET VS. DRY PROCESS

Established wet coating systems have elaborate filtering and quality inspection 
systems to prevent and detect undesired particle contamination.
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WET 
MIXING COATING & DRYING CALENDERING (SLITTING)

DRY MIXING ELECTRODE FILM 
PRODUCTION

LAMINATION(SLITTING) (SLITTING)

Wet electrode process1)

Dry electrode process1)

Camera 
system

Magnetic 
bar

Mesh 
filters

(Electro-) 
Magnetic 

filters

Magnetic 
sieve

(Electro-) 
Magnetic 

filter

Brush 
cleaning

Camera 
system

Vacuum 
suction

Metal particles 
“embedded” in 

fibrillated 
mixture

Higher shear 
forces lead to 

increased wear 
& abrasion

Poor flowability of 
dry mixed power

Detection limited 
to hi-pot tests and 
formation& aging?

Dust 
generation 



1) Not focus of today’s presentation, has been covered within last year’s P3 presentation on Dry Coating Forum 2023
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4 | SOLUTIONS FOR DRY COATING

Since conventional slurry filtration systems are not suitable for poorly flowing 
powders used in dry coating, new solutions must be found. 
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• Wear reduction (e.g., coated mixing screws)
• Shear force optimization
• Process additives 

Contamination prevention is key to avoid production scrap and reduce risk of short circuits in final battery cell!

• Permanent magnetic rotary filters for fibrillated mixture (to ensure flowability and remove metal contaminants)
• Vacuum suction (to remove dust in calendering / edge cutting)

Selective removal of unavoidable particle contamination.

• Inline metrology to detect foreign particles (e.g., vision systems)
• Offline measurement for samples (e.g., ICP)

Detection of undesired particles as early as possible in the process to reduce scrap costs in later stages.

Process optimization to avoid contamination

Contamination removal

Quality inspection



5 | SUMMARY AND OUTLOOK

Relevant key takeaways.
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• Technical cleanliness has a significant impact on product quality
and is a core driver of scrap rates.

• Absence of liquid phases in dry electrode processing impedes 
effective filtering and inline detection of metallic particles.

• Process optimization and dedicated filtering systems are 
required to avoid and remove undesired particle contamination

• By proactively managing cleanliness, manufacturers can reduce 
avoidable scrap, improve yield rates, and support the reliable 
integration of dry coating into high-volume battery production lines.
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(TecSa) and why is it important to Dry 
Coating?

What are typical critical particle size 
limits within a battery cell?

What are the contamination risks in 
wet and dry electrode processes?

Why can traditional prevention and 
detection methods not be directly 
transferred?

Which alternative solutions are 
viable to implement for Dry Coating?
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Dr.-Ing. Joscha Schell
Team Lead

+49 151 195 383 52

joscha.schnell@p3-group.com

GET CONNECTED

We are within reach.
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P3 is at the forefront of consulting in energy 
storage technologies along the entire value 

chain, from raw material procurement to 
evaluating different cell technologies to 

developing efficient storage concepts.

„

D I S C L A I M E R
This document and all information contained herein are the sole property of P3. No intellectual property rights are granted by
the delivery of this document or the disclosure of its content. This document shall not be reproduced or disclosed to a third
party without the express written consent of P3. This document and its content shall not be used for any purpose other than
that for which it is supplied.

/joscha-s-24423a1b6/

/joscha-s-24423a1b6/

https://de.linkedin.com/company/p3
https://www.instagram.com/p3.group/?hl=de
https://www.youtube.com/@p3-group
https://www.linkedin.com/in/ines-miller-0532b715a/
https://www.p3-group.com/wp-content/uploads/2025/08/Battery_Carbon_Footprint.pdf
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