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Total revenue in 2021

29,5 bn. € 

Africa / 

Australia
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Rest 
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Germany
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e m p l o y e e s  w o r l d w i d e
including staff leasing

HERAEUS – A GLOBALLY SUCCESSFUL PORTFOLIO COMPANY

Listed in Fortune

Global 500



OUR VIEW ON THE BATTERY VALUE CHAIN
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Raw materials

Processed materials

Heraeus Battery Technology

Porocarb®

Electrodes

Heraeus Noblelight

IR Solutions

Battery module

Heraeus Precious Metals

Heraeus Electronics

Cell connectors

Application

Heraeus Nexensos

T-sensors

Battery cell Battery pack

Heraeus Nexensos

T-sensors



OUR VIEW ON THE BATTERY VALUE CHAIN
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Raw materials

Porocarb®

Heraeus Battery Technology

Michael.GRIMM@heraeus.com

Moritz.HANTEL@heraeus.com

IR Solutions

Heraeus Noblelight

Peter.FUNK@heraeus.com 

Markus.BETZ@heraeus.com

Cell connectors

Heraeus Precious Metals

Rolf.PAULSEN@heraeus.com

Heraeus Electronics

Christian.KERSTING@heraeus.com

T-sensors

Heraeus Nexensos

Christoph.HARTNIG

@heraeus.com

Battery cell T-sensors

Heraeus Nexensos

Christoph.HARTNIG@heraeus.com



POROCARB® MATERIAL BENEFITS

THE SYNTHETIC CARBON PERFORMANCE ADDITIVE
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CONDUCTIVE CARBON ADDITIVE LANDSCAPE

FibrousParticulate

AgglomeratedSingle particles Agglomerated

Porocarb® Graphite Carbon 

Black

Acetylene

Black

Highly structured

Carbon Black

SWCNT MWCNT VGCF

Performance 

Additive

Point-to-Point Point-to-Point Line-to-Point
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POROCARB® - TAILORED TO YOUR NEEDS

POSSIBLE ATTRIBUTE RANGE

POROCARB® - TAILORED POROUS CARBON ADDITIVE

ATTRIBUTE RANGE

0.1 1 10 100 1000

Particle size range D50 (µm)

Specific surface area (m²/g)

Porosity (%)

Pore size range (nm)

Electrical conductivity* (S/cm)

Thermal conductivity* (mW/m K)
1 µm

* powder measurement
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POROCARB® L11--

POROCARB® L18-- POROCARB® L1808s

POROCARB® L1108s

• bi-modal PSD

• < 100 m²/g SSA

• different D50 sizes

• ~ 25% inner porosity

• bi-modal PSD

• > 500 m²/g SSA

• different D50 sizes

• ~ 20% inner porosity

• mono-modal PSD

• < 100 m²/g SSA

• D50 ~ 6 µm

• ~ 25% inner porosity

• mono-modal PSD

• > 500 m²/g SSA

• D50 ~ 6 µm

• ~ 20% inner porosity



09/21/2022KABC 2022 - Heraeus Porocarb® 10

DIFFERENT POROCARB® SIZES AVAILABLE TO SUIT YOUR ACTIVE MATERIAL

10 µm

5 µm

3 µm

3 µm

1 µm

2.5 µm

13.5 µm

6.3 µm

Large active material Medium sized active material Different active materials

• Large polycrystalline CAM

• Small single crystalline CAM

• Graphite and SiOx / SiC

Mono-modal Porocarb®

• Large particles filling the voids

• Minimized Porocarb amount 

• Relies on existing percolation

Bi-modal Porocarb®

• Different PSD available

• Larger particles to fill voids

• Small particles percolation aid

10 µm



ADDING A NEW DEGREE OF FREEDOM FOR CARBON PERCOLATION
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Carbon 

synergies

Porocarb®

Carbon

Nanotube

Carbon

Black

Carbon Black

• Electrical conductivity

• Small particles

• Percolation network

Porocarb®

• Electrolyte transport 

• Thermal conductivity

• Large porous particles

Carbon Nanotube

• Electrical conductivity

• Long fibrous

• Flexible structure



POROCARB® FOR CATHODE

HIGH POWER / BALANCED / ENERGY

© Adobe Stock fotohansel© Adobe Stock Lo Presti © Unsplash Usher



Electrode boundaries

• Active material size

• Carbon content

• Thickness

• Porosity

Typical applications

Porocarb® USP

…improved charging performance at low 

temperature

…improved C-rate discharge performance and 

therefore boost of driving range

Electrode boundaries

• Active material size

• Carbon content

• Thickness

• Porosity

Typical applications

Porocarb® USP

…improved performance due to increased pulse 

power capability

…improved C-rate discharge performance and 

therefore boost of application run time
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BATTERY MARKET SEGMENTATION BY DESIGN

High energy designBalanced designHigh power design

Electrode boundaries

• Active material size

• Carbon content

• Thickness

• Porosity

Typical applications

Porocarb® USP

…longer duration and increased max power due 

to lower cell self-heating at high power 

…and improved cycle life

HEV PHEV EV



Anchor point for binder

• Binder reduction possible

• Improved resistance

• Maximizing active material

Single Particle

• Increased slurry solid content

• Better additive dispersion

• Homogeneous carbon network

Intrinsic open porosity

• Improved mass transport

• Easy electrolyte wetting

• Enhanced heat distribution

IMPROVING LOCAL MASS TRANSPORT AND 

CARBON PERCOLATION
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POROCARB® - ADDING CONTROLLED POROSITY TO THE CATHODE

Al-current collector

1

2

3

Separator

1

2

3



POROCARB® PROCESSING

EASY INTEGRATION WITH ADDITIONAL BENEFITS
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POROCARB® SYNERGIES WITH HS CB – SC NMC622 RHEOLOGY

Test method

Finalized slurry

Degassing for 10 min at < 10 mbar

Rheology measurement

Key results

• Easy slurry process

• Porocarb® reduces shear viscosity

• Porocarb® allows for higher solid content

Slurry rheologyDifferent carbon ratios

NMC

Slurry with Σ 1.5 wt.% carbon

0% 

PC

33% 

PC

50% 

PC

67% 

PC

PC NMC (wt.%) 97 97 97 97

HS CB (wt.%) 1.5 1.0 0.75 0.5

Porocarb® (wt.%) - 0.5 0.75 1.0

PVDF (wt.%) 1.5 1.5 1.5 1.5

Solid content (%) 72 73 73 73
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POROCARB® SYNERGIES WITH HS CB – SC NMC622 PEEL STRENGTH

Test method

1 cm wide densified electrodes

90° peel test

Average force over 5 cm peel length

Key results

• Reference with normal peel strength

• Adding Porocarb® increases peel strength

• 43% improvement with 33% Porocarb®

Electrode peel strengthDifferent carbon ratio

NMC

Slurry with Σ 1.5 wt.% carbon

0% 

PC

33% 

PC

50% 

PC

67% 

PC

PC NMC (wt.%) 97 97 97 97

HS CB (wt.%) 1.5 1.0 0.75 0.5

Porocarb® (wt.%) - 0.5 0.75 1.0

PVDF (wt.%) 1.5 1.5 1.5 1.5

Loading AM (g/m2) 250 250 251 248

Density (g/cm3) 3.61 3.62 3.61 3.58
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POROCARB® – THE POROUS CARBON TO BOOST BATTERY PERFORMANCE

Improved discharge performanceReduced cell temperatureSynthetic porous carbon

© Adobe Stock andrey © Adobe Stock fotohansel
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ADD IT!
porocarb@heraeus.com



THIS PRESENTATION IS PROVIDED BY HERAEUS BATTERY TECHNOLOGY GMBH (“HERAEUS”), HAVING ITS HEADQUARTER AT REINHARD-HERAEUS-RING 

23, 63801 KLEINOSTHEIM, GERMANY. THE CONTENTS ARE PROPRIETARY TO HERAEUS AND FOR INFORMATIONAL PURPOSES ONLY. 

WE HAVE COMPILED THIS INFORMATION TO THE BEST OF OUR KNOWLEDGE. PLEASE NOTE, HOWEVER, THAT THE DATA WERE DETERMINED UNDER 

INDIVIDUAL TEST AND LABORATORY CONDITIONS OF HERAEUS OR OUR CUSTOMERS WHICH MAY NOT NECESSARILY APPLY TO YOUR APPLICATION 

CONDITIONS. FURTHERMORE, THEY ARE PARTLY BASED ON SMALL TEST SERIES AND INITIAL ASSUMPTIONS ABOUT THE CONDITIONS OF USE.  PLEASE

CHECK ON YOUR OWN RESPONSIBILITY WHETHER THE PRODUCTS SHOW THE SAME RESULTS UNDER YOUR APPLICATION CONDITIONS AND ARE 

SUITABLE FOR YOUR INTENDED USE.

THEREFORE, PLEASE UNDERSTAND THAT WE DO NOT ASSUME ANY LIABILITY FOR THE CORRECTNESS AND COMPLETENESS OF THE INFORMATION AND 

THAT WE CANNOT GUARANTEE THAT THE PRODUCTS ARE SUITABLE FOR YOUR APPLICATION OR THAT THEY ACHIEVE THE SAME OR COMPARABLE 

RESULTS UNDER YOUR APPLICATION CONDITIONS.

WE WILL BE PLEASED TO SUPPORT YOU IN VERIFYING IF THE HERAEUS RESULTS AND FURTHER IMPROVEMENTS CAN ALSO BE REACHED IN YOUR USE 

CASES. 

OUR CONTACT DETAILS ARE: POROCARB@HERAEUS.COM

DISCLAIMER
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