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The cycle is the goal. Circular production, in which raw materials 
are recycled and used again and again, would solve numerous 
challenges. They would be sustainable, conserve resources and 
avoid waste. One of the central problems with this vision is that 
many of our everyday products are quite complex in terms of 
their material diversity. But the more different materials are 
used, the more difficult it is to recycle them: materials would 
have to be separated from each other but are often inseparable. 
„The more complex the disassembly, the more the question arises 
as to whether the effort is justified,“ is how Maximilian Rothe, 
Senior OEM Manager in the High Performance Polymers business 
line, sums it up. How much easier would it be, then, if objects 
consisted of a single material? 

Products made exclusively from one material 
– only useful for the simplest objects?  
A team of engineers and plastics experts 
wants to prove otherwise. They are produc-
ing a car seat made entirely of VESTAMID®.  
In the process, they are gaining important 
insights into how circularity can be conceived, 
implemented, and promoted.

In the car seat on the journey  
to monomaterials
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Rothe has been thinking about just that. A monomaterial approach 
was his guiding principle, i.e. the production of objects from a 
single material. This is particularly suitable for products that con-
sist of few different materials from the outset. But Rothe and his 
team deliberately wanted more: They wanted to test what was 
possible. And in the process, learn something themselves about 
how circular sustainability must be thought about and planned. 
A car seat, with its wide variety of requirements, proved to be 
the ideal demonstrator to illustrate the competencies.  

„We wanted to think proactively  
differently. Our question was,  
how do I do that with a single  
plastic group?“

Maximilian Rothe  
Senior OEM Manager  
in the High Performance Polymers business line at Evonik

HOW DO I DO THIS WITH A SINGLE PLASTIC GROUP
Car seats must meet complex requirements. The framework should 
be stable and robust, and at the same time it needs a backrest 
and supports that provide support. They require a frame, must 
be adjustable, so they need rails and controls, plus fabrics or foam 
for the headrest and much more. “There are probably a dozen dif-
ferent plastic groups built into a seat,” Rothe says. In addition to 
other materials like metal for the steel frame, “We wanted to 

think proactively differently. Our question was, how do I do that 
with a single plastic group?”

A plastics group like VESTAMID®. Behind this is a whole range 
of long-chain polyamides with tailored properties. These poly-
amides have important properties in common – but also helpful 
differences. As a material, VESTAMID® is generally lightweight 
and durable, but it excels in the respective variants with a broad 
spectrum: “It can be foamed, extruded, injection molded, spun 
into fibers, and 3D printed. 

THE SEAT SHOWS THE POSSIBILITIES OF THE MATERIAL
Rothe and his team find a partner for their project: the experts 
at Vestaro GmbH, who contribute their engineering expertise in 
developing components for the automotive industry. This is how 
the prototype is created. “The seat demonstrates the possibilities 
inherent in the material,” enthuses Klaus Heller, project engineer 
at Vestaro. “It can represent not only hard components, but also 
non-wovens, fibers, foam – from a single basic material!” The seat 
is thus also an invitation to all customers to join Evonik in think-
ing creatively about what else might be possible in the monoma-
terial idea.

And, as hoped, it was also a lesson in which Rothe learned a few 
things about what it means to work with monomaterials: “I think 
it will be very important in the future to think about what it 
means to design specifically for recycling even before a project 
starts,” he says. If products are created from a single material, this 
also creates design opportunities; some things, on the other hand, 

Different components –  
one plastic group.
A car seat serves as an ideal 
demonstrator to illustrate  
the versatile properties of  
VESTAMID®.
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will have to be solved and approached differently than before. 
“How do I actually think about recycling – that should be our guid-
ing question,” says Rothe.

This also includes the environment in which the product in 
question is used. An item such as a toothbrush, which Evonik 
also implemented as a monomaterial product, is disposed of every 
few months. A car is expected to last 15 years or more. That has 
implications for the associated recycling strategy.  

60 YEARS OF EXPERIENCE LEADS TO NEW WAYS  
OF THINKING  
For more than 60 years, Evonik has been one of the leading 
manufacturers of high-performance polymers, constantly devel-

oping its products in close cooperation with customers and part-
ners in various industries.  In the automotive industry, VESTAMID® 
was used early on specifically in fuel lines, but also in coolant 
lines and around electromobility. 

But Rothe also wants to look further ahead: This raises the ques-
tion of how sustainability can be thought of more comprehen-
sively in the entire production process. This also includes the intel-
ligent use of materials to minimize waste. And also the question 
of how easy it is to dismantle a product at the end of its life cycle 
in order to actually add it to the recycling loop. Considerations 
that can be quite complex, but all depend on the first step actu-
ally being a product made from monomaterials – and that step, 
at least, was demonstrated by Evonik’s car seat.

TALK TO US. WHAT DO YOU NEED?
“That’s also the offer behind it to our customers,” Rothe says: 
“Approach us, talk to us, what’s important to you? What do you 
need?” If a product might have to cut back because of a mono-ma-
terial - what is possible, what is essential? Will customers accept, 
for example, a sustainably produced car seat if it is not electrically 
adjustable or does not have heated seats? And what other prod-
ucts would be possible with a material that can be used so exten-
sively? Rothe is convinced that completely different ideas are pos-
sible. Evonik would like to talk about these and many other ques-
tions, he affirms. One thing is clear: If the cycle is the goal, then 
the journey to get there has only just begun.

Foaming, extruding, injection molding, spinning into fibers, 3D printing.
Thanks to the diverse processing possibilities of VESTAMID®, recycling is also 
possible for more complex objects.

This information and all further technical advice are based on our present knowledge and experience. 
However, it implies no liability or other legal responsibility on our part, including with regard to existing 
third party intellectual property rights, especially patent rights. In particular, no warranty, whether 
express or implied, or guarantee of product properties in the legal sense is intended or implied. We 
reserve the right to make any changes according to technological progress or further developments. The 
customer is not released from the obligation to conduct careful inspection and testing of incoming goods. 
Performance of the product described herein should be verified by testing, which should be carried out 
only by qualified experts in the sole responsibility of a customer. Reference to trade names used by other 
companies is neither a recommendation, nor does it imply that similar products could not be used.

VESTAMID® is a registered trademark of EVONIK INDUSTRIES AG or one of its subsidiaries.

Evonik Operations GmbH
High Performance Polymers
45764 Marl
Germany

Telephone +49 2365 49-9878
evonik-hp@evonik.com
www.vestamid.com
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