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Energy sources for heat and mass transfer in the 
production of battery electrodes

Towards higher production speed  
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Transfer to larger scales Research on lab scale

Theory: Drying rate and film temperatureMotivation and challenges in battery electrode drying
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Microstructure formation during drying

drying proceeds

Low drying rate

High drying rate

Gradients in polymer and solvent loading
Pore emptying in consolidated film

Challenge: applied drying conditions are crucial
for electrode properties 

Process-dependent properties Radiation

Forced convection

Limited film temperature with forced convection
Higher wet bulb temperatures with radiation
Advantage radiation: easy and fast control

 
 

Multi-stage drying experiments: influence of
drying rate on electrode properties is not linear [4]

Increase of adhesion strength at same drying rate
compared to forced convection

Increase of film temperature at same drying rate
due to decoupling of heat and mass transfer

Dried with VCSEL

Drying controlled by gas side

Defined and reproducible drying conditions
Optical and gravimetric analysis of drying process
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Batch plant for drying experiments

Estimation of saturation of gas phase and 
calculation of alpha as function of balancing space
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3
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Radiation 
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Electrode
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Dried with VCSEL

Free convection: decrease of drying rate 
with increasing emitter power

Next steps: 
Experimental setup for studying radiation and 
convection 
 
 

Upcoming challenges and further steps

[Calculation 
based on 6]

Influence of radiation zone on web speed 
depends on solvent loading

[Calculation 
based on 6]

Required drying rate increases with solvent loading
and decreases with length of radiation zone 
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Concept: multi-stage drying
Adaption of energy input to 
drying process
 
 

Convection zoneRadiation zone

L = 40 mL = ? m

Theoretical case study
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