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How can lithium-ion batteries be produced more sustainably? The binders used in the 
electrodes also play an important role in answering this question. They should be harmless to 
health and contain as high a biobased proportion as possible in terms of bioeconomy. 
  
The Technical University of Braunschweig, the Thünen Institute and the Custom Cells Itzehoe 
as well as Schill + Seilacher "Struktol" as an associated partner tested the suitability of 
biobased epoxy hardener systems as substitutes for the petrochemical and halogenated 
binders commonly used today in a research project funded by the Federal Ministry of Food 
and Agriculture (BMEL) via the Agency for Renewable Resources (FNR). They used fatty acid-
modified, commercially available epoxies and hardeners as well as epoxidised vegetable oils 
from oil flax and soybeans. As a result, a total of 21 developed binder-hardener systems were 
basically suitable as electrode adhesives. Some of them stood out due to their very good 
technical properties and were also suitable for industrial production in scale-up tests. 

Use of epoxy-based binders from renewable raw materials 

The binder used to attach the chemically active substances in the electrodes of lithium-ion 
batteries is mainly polyvinylidene fluoride (PVDF) in combination with the solvent N-methyl-
2-pyrrolidone (NMP). However, both substances have disadvantages: PVDF is expensive, 
difficult to dispose of and has mechanical weaknesses, while NMP has been classified by the 
European Chemicals Agency as being of particular concern due to its toxic properties. 

In the recently completed project, researchers investigated epoxy-based binders made from 
renewable raw materials for the first time. They developed a total of 21 epoxy/hardener 
systems that are basically suitable for the manufacture of electrodes for lithium-ion batteries. 
The new binders performed particularly well in terms of adhesion, chemical resistance to the 
aggressive electrolyte, elasticity and drying. A fatty acid modified bisphenol A diglycidyl ether 
as epoxy resin with a biobased diamine as hardener proved to be particularly promising. The 
combination of epoxidized linseed oil with admergic acid, whose bio-based content is about 
87 %, also exhibits good technical properties. Completely biobased and also fundamentally 
well suited, the system was epoxidized linseed oil with a hardener consisting of succinic 
anhydride and glycerine. In addition, the researchers were able to significantly improve the 
cell capacity of the batteries by pre-crosslinking the epoxies: After multiple charging and 
discharging, the cells still had significantly more charging capacity than non-pre-crosslinked 
epoxies. In addition, it was possible to process some of the developed systems close to 
industry. The new binders are not only interesting for the electrode production of batteries, 
but also for the replacement of conventional epoxies and other adhesives. 


