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Circular Economy 
Proof point 

Covestro using CO2 as a raw material for plastics production 
 
Turning waste gas into a valuable material 
 

• Carbon dioxide instead of petroleum as a component in plastics  
• Using carbon as valuable raw material in circular economy    
• Novel CO2 components for different types of plastic 

 
Petroleum makes the world go round. The fossil resource fuels cars and 
airplanes, is the raw material for drugs and is found in almost all plastics. But 
petroleum reserves are limited. Something we have in abundance can be used 
in its place, however – carbon dioxide. This waste gas has one thing in common 
with petroleum: it contains the element carbon, a central building block for the 
chemical industry. 
 
The primary goal is to make intelligent use of carbon and dispense with 
petroleum in plastics production to the greatest extent possible. The company 
also wants to contribute to the circular economy by returning CO2 to the supply 
chain. In doing so, Covestro supports the United Nations Sustainable 
Development Goals (SDGs). 
 
The professional world has long dreamed of using CO2 as a raw material. Now 
that dream has come true: through an innovative technology that Covestro 
developed with partners from industry and science. It is now being used to 
produce a main component of plastic, called polyol. It is made up of 20 percent 
CO2 – meaning it can replace an equal amount of the conventional, petroleum-
based raw material propylene oxide. 
 
Sleeping on, staying fit and dressing with CO2 
 
Covestro has been marketing the new material since 2016 under the name 
cardyon®. It is produced at the Dormagen site near Cologne, Germany in a 
purpose-built production facility that has an annual capacity of 5,000 metric tons. 
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This CO2-based polyol is primarily used to manufacture soft polyurethane foam 
for mattresses and soft furniture – sleeping on CO2. 
 
cardyon® is also being used now in sports applications – as a component in a 
new kind of bonding agent for sports floors. In addition, the production of elastic 
textile fibers with CO2 will soon be ready for the market, i.e. for socks and other 
elastic textiles. This new type of material has at least the same high quality as 
one made entirely from petroleum by conventional means, which was confirmed 
by extensive tests Covestro conducted during the research and development 
phase 
 
Scientific breakthrough 
 
Effective use of carbon dioxide as a raw material became possible once the 
right catalyst and the right processing technology had been found. This was the 
key because CO2, as an end product of combustion, is very slow to react. It first 
has to be “encouraged” to enter into a chemical bond.  Researchers had 
searched for catalysts and technology in vain for decades. Working in 
collaboration with experts from the CAT Catalytic Center in Aachen, Covestro 
researchers finally made the breakthrough.  
For this innovative technology, researchers from Covestro and RWTH Aachen 
University have been nominated for the German President’s Award in 2019. 
 
Covestro has many more ideas for using carbon dioxide. The primary goal is to 
make intelligent use of carbon and dispense with petroleum in plastics 
production to the greatest extent possible. The company also wants to 
contribute to the circular economy by returning CO2 to the supply chain. In doing 
so, Covestro supports the United Nations Sustainable Development Goals 
(SDGs). 
 
In the research project “Production Dreams,” Covestro is collaborating with 
academic partners to use CO2 on an industrial scale to produce elastomers, 
which are elastic, formable plastics. In this application, some 25 percent of the 
fossil resources can be replaced with CO2. 
 
Another project is called “Dream Resource.” It involves creating a special polyol 
for rigid polyurethane foam and polyurethane molded foam, and for additives 
with a CO2 content of up to 20 percent. Possible end products include insulating 
materials or car seats, among others. 
 
But Covestro isn’t pursuing only its own internal projects; it is also involved in 
cross-sector undertakings. A European-wide consortium is working on the 
“Carbon4PUR” initiative, for example, to use steel furnace waste gases such as 
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CO2 for plastics production. Covestro is conducting research on whether this 
approach can be used for plastics production. 
 
 
About Covestro: 
With 2019 sales of EUR 12.4 billion, Covestro is among the world’s largest 
polymer companies. Business activities are focused on the manufacture of high-
tech polymer materials and the development of innovative solutions for products 
used in many areas of daily life. The main segments served are the automotive, 
construction, wood processing and furniture, and electrical and electronics 
industries. Other sectors include sports and leisure, cosmetics, health and the 
chemical industry itself. Covestro has 30 production sites worldwide and 
employs approximately 17,200 people (calculated as full-time equivalents) at the 
end of 2019. 
 
This press release is available for download from the Covestro press server at 
www.covestro.com. Photos are available there for download as well. Please 
acknowledge the source of any pictures used. 
 
Find more information at www.covestro.com. 
Follow us on Twitter: https://twitter.com/covestro 
 
 
Forward-looking statements 
This news release may contain forward-looking statements based on current assumptions and forecasts 
made by Covestro AG. Various known and unknown risks, uncertainties and other factors could lead to 
material differences between the actual future results, financial situation, development or performance of 
the company and the estimates given here. These factors include those discussed in Covestro’s public 
reports which are available at www.covestro.com. The company assumes no liability whatsoever to 
update these forward-looking statements or to conform them to future events or developments. 
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