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Recyclable lightweight battery housing and a second life 
for old battery cells  

Lithium-ion batteries from electric vehicles lose their charging capacity during 
the use. Therefore, they are no longer suitable for vehicle operation from a ca-
pacity loss of 20 percent, as the range and fast-charging capability are reduced. 
However, the remaining capacity of 80 percent is sufficient for a stationary stor-
age application. In the CIRCULUS research project, several Lithium-ion traction 
batteries already in use are being converted into a stationary storage system. 
The innovative lightweight design of the overall system ensures that the sys-
tem can be dismantled according to type. This minimizes the sorting effort, re-
sulting in high-quality material flows and thus implementing a functional and 
sustainable circular economy. Fraunhofer LBF will be presenting the results of 
the CIRCULUS research project at the Plastics Recycling Show Europe, Amster-
dam, June 19-20, 2024, booth A22. Visitors will gain a comprehensive insight 
into Fraunhofer LBF's wide-ranging expertise in recyclates. 

Scientists at the Fraunhofer Institute for Structural Durability and System Reliability LBF 
are developing battery housings that are as light and recyclable as possible, including 
those made of plastic for e-mobility. For structural components to be successfully recy-
cled, they must be easy to dismantle and suitable for the material flow to make sorting 
as efficient as possible. The resulting material flows should be used as efficiently as pos-
sible and processed into high-quality recyclates. Using comprehensive analytics, the re-
searchers at Fraunhofer LBF can record the quality and possible batch differences of the 
materials. This serves as a starting point for targeted material adaptation as part of the 
R-strategies for use in demanding and highly stressed applications. Adapted additives 
can improve quality along the entire value chain.  

Repurposing old batteries - an opportunity for the industry? 

In the "CIRCULUS - sustainable battery system for the energy transition and new busi-
ness models" project funded by the German Federal Ministry for Economic Affairs and 
Climate Protection, the recycling and use of recyclates in battery housings as well as 
the reuse of old battery cells were investigated. The results show that the battery cells 
they contain usually still have sufficient capacity and performance at the end of the ve-
hicle's life to be used as stationary power storage in a second life. "This allows us to re-
cycle the materials used and, among other things, enables the resource-intensive bat-
tery cells to be used sustainably," says Eva-Maria Stelter, scientist at Fraunhofer LBF and 
CIRCULUS project manager.  
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Sustainable development thanks to an interdisciplinary approach 

The use of previously used battery cells from former traction storage systems in 2nd-life 
applications is a complex transformation process. "In order to master this, a transdisci-
plinary approach is required to discuss the relevant challenges and issues in all their 
complexity. The different perspectives of various scientific disciplines regarding eco-
nomic, ecological, and social aspects must be considered," explains Dr. rer. sust. 
Dominik Spancken, the first doctor of sustainability sciences in Germany. The Fraunho-
fer researchers have published their findings in a study (doi:10.24406/publica-3054).  
More information on the CIRCULUS project - Sustainable battery systems for the 
energy transition: https://www.lbf.fraunhofer.de/en/projects/circulus-sustainable-bat-
tery-systems.html?utm_source=PI-circulus-en 

Invitation to the panel discussion on June 20 in Amsterdam 

Interested parties can learn more about this topic at the panel discussion "Complemen-
tarity of Mechanical & Chemical Recycling" on Tuesday, June 20 from 10:40 to 11:25 
a.m. in Conference Theater 2, Hall 11. 
https://www.prseventeurope.com/prse2024/en/page/conference-day-two-hall-11 

Customized plastic recyclates - industry can benefit 

The Fraunhofer researchers are looking for further partners to develop recycled plastics 
for demanding applications according to application-relevant requirements. Industrial 
partners can benefit directly from the new developments and participate in one of the 
current joint projects, for example "Material and long-term properties in recyclates" or 
“Design for Reliability - Plastic recyclates in technical components”. 

Scientific contact:  
Dr. rer. sust. Dominik Spancken, Phone +49 6151 705-412, 
dominik.spancken@lbf.fraunhofer.de 
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Structure of the lightweight, recyclable battery in modular design with crash struts, battery man-

agement system and electrical connections. Photo: Fraunhofer LBF, Raapke 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Fraunhofer Institute for Structural Durability and System Reliability LBF in Darmstadt has stood 
for the safety and reliability of lightweight structures since 1938. With its expertise in the fields of structural 
durability, system reliability, vibration technology and polymer technology, the institute today offers solutions 
for three important cross-cutting topics of the future: lightweight system design, functional integration and 
cyber-physical mechanical engineering systems. The focus is on solutions for social challenges such as re-
source efficiency and emission reduction as well as future mobility, such as electromobility and autonomous, 
networked driving. Clients come from sectors such as vehicle construction, aviation, mechanical and plant 
engineering, energy technology, electrical engineering, medical technology and the chemical industry. They 
benefit from the proven expertise of around 400 employees and state-of-the-art technology in more than 
17,900 square meters of laboratory and testing space. www.lbf.fraunhofer.de 
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