
Advances in 
Chemical 
Recycling of 
Mixed Plastics

Dieter Stapf,

Advanced Recycling of Plastics, Brussels, Nov. 13, 2025



Dieter Stapf – Advanced Recycling of Plastics Institute for Technical Chemistry2

The Sustainable Plastics Lifecycle
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The Plastics Waste Recycling Challenge

Plastics production EU28+NO/CH, 2019*: 61.8 Mn t

(thereof GER:  19.9 Mn t)

*) PlasticsEurope (2020); production 

numers include rubber & coatings
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Examples of Plastic Waste Produced

WEEE = Waste of Electrical and Electronical Equipment

LWP-SR = Sorting Residues from Light Weight Packaging Waste collected

ETICS = Thermal Insulation Composite System

Building demolition waste ETICS  
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The Recycling Value Chains Based on Pyrolysis

Mechanical recycling Pyrolysis Chemical production
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Plastic Energy´s Operational Recycling Plants 
in Spain

Almeria

Operational 2016

Sevilla

Operational 2017

©Plastic Energy

Through joint ventures with partners Total 

and Sabic, two more chemical recycling 

facilities are currently commissioned

• Grandpuits, France 

• 15.000 tonnes/year

• Geleen, Netherlands

• 20.000 tonnes/year
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Indaver´s Plastics2Chemicals Plant at the Port 
of Antwerp

▪ Pyrolytic depolymerisation of (packaging) 
polystyrene to styrene monomer

▪ ca. 26.000 tonnes/year

▪ Operational since Sept. 2025

▪ Waste delivery & product uptake 
agreements

©Indaver



Dieter Stapf – Advanced Recycling of Plastics Institute for Technical ChemistryNovember 13, 20258

Chemical Recycling Plants Operating in Germany
Pyrolysis

Pyrum Innovations AG, Dillingen

▪ Input: Waste tyres shredded

▪ ca. 6.000 t/a -> 60.000 t/a

▪ Product uptake

▪ Recyled Carbon Black rCB: 
Schwalbe, Continental

▪ Pyoil: BASF

Arcus Greencycling Technologies, Frankfurt 
Hoechst

▪ Input: Mixed plastics

▪ ca. 4.000 tonnes / year 

▪ Pyoil uptake by BASF 

Carboliq, Enningerloh

▪ Input: Mixed polyolefins

▪ ca. 4.000 tonnes / year

▪ Various pyoil uptakers

©Arcus
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Pyrolysis Technology Transfer for the Industry 
Transformation: Industry cooperations

9

Germany‘s first chemical recycling plant for mixed plastics waste (2023):

▪ KIT licensee Arcus Greencycling Technologies operates the scale-up of 

screw reactor pyrolysis technology at Frankfurt Höchst supplying BASF 

with recycled feedstock

LyondellBasell: Germany‘s largest chemical recycling plant under 

construction

▪ First-of-ist-kind catalytic pyrolysis of 50 kt/a of mixed polyolefins to 

directly yield monomers
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Carbon Cycle Lab:
Pilot Plants & Value Chain Demonstration
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R&D infrastructure for scale-up of technologies, transfer to industry, teaching & training
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Technology Assessment
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Mechanical and Chemical Recycling 
Complement Each Other

Leightweight packaging waste recycling routes compared to primary plastics 

production of HDPE (base scenario)
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Chemical Recycling Outperforms Incineration
Feedstock Recycling of Automotive Shredder Residues (APW)

Stallkamp, C., Hennig, M., Volk, R., Stapf, D., Schultmann, F. (2024): Pyrolysis of mixed engineering 

plastics: Economic challenges for automotive plastic waste. Waste Management 176, 105-116.

https://doi.org/10.1016/j.wasman.2024.01.035

Chemical recycling: 0.57 kg CO2e / kg waste

Incineration: 1.25 kg CO2e / kg waste

Challenge: Economies of Scale 

https://doi.org/10.1016/j.wasman.2024.01.035
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Advances in Chemical Recycling of Mixed Plastics
Demonstration Plants & Chemical Recycling Technology 
Assessment 

• Mechanical recycling applicable to easy-to-sort, clean, pure plastics products

• Chemical Recycling can recycle many of the plastics mechanical recycling 

can’t accept

• Potential to significantly increase plastics recycling

• Chemical recycling overcomes plastics downcycling issues

• Virgin quality output

• Fate of contaminants

• Recycling in general: favorable over fossil feedstocks based plastics 

• Lower GHG emissions | Lower energy demand 

• Most advantageous: combined mechanical and chemical recycling

• R&D efforts and regulative support are essential


