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Plastic Waste Recycling

What is the 
industry looking 
for to produce 

more sustainable 
plastics? 



Plastic Waste Recycling

Mainly olefins, 
most common:

ethylene, 
propylene, and 

butadiene



• Pyrolysis  550°C & hydrogenation
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Pyrolysis and FB steam cracking - olefin production

• Direct steam cracking (FB) of plastic 

waste 700-800°C 
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Complex polymer-rich material streams and 

their role in a circular material supply?

Martin Seemann
martin.seemann@chalmers.se 



Why complex polymer-rich material ?



Example of complex waste

Diapers

Cellulose-based to hold 
the adsorbent

(1) Shell 25% wt

(2) Filling 45% wt

Plastic-based

Adsorbent  30 wt%



Mix waste

Diapers

Cellulose-based to hold 
the adsorbent

(1) Shell 25% wt

(2) Filling 45% wt

Plastic-based

Adsorbent  30 wt%

Example of complex waste



Mix waste

Diapers

Cellulose-based to hold 
the adsorbent

(1) Shell 25% wt

(2) Filling 45% wt

Plastic-based

Adsorbent  30 wt%

Tires

Example of complex waste



Diapers

(1) Shell

(2) Filling

Adsorbent

Direct FB steam cracking 

700-800 °C 

~30 % wt olefins from shell

Only 5% wt olefins from cellulose

~20% wt CO2

Ash 20%

Steam cracking products



• Pyrolysis  550°C
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Pyrolysis as pretreatment step

• Direct steam cracking (FB) of plastic 

waste 700-800°C 

• 2 steps: Pyrolysis & FB steam cracking
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Diapers

• Remove  possible impurities

• Liquid rich in paraffins and olefins

• Lower formation of CO2 and CH4

CO2 from 20% to 10%
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• Remove impurities including O

• Liquid rich in paraffins and olefins

Demonstrated in a previous project: 
Utvärdering av termokemisk återvinning av 

engångsprodukter från sjukvården

Pyrolysis as pretreatment step

• Pyrolysis  550°C

• Direct steam cracking (FB) of plastic 

waste 700-800°C 

• 2 steps: Pyrolysis & FB steam cracking

https://klimatledande.lindholmen.se/sv/projekt/utvardering-av-termokemisk-atervinning-av-engangsprodukter-fran-sjukvarden-och-utsorterade
https://klimatledande.lindholmen.se/sv/projekt/utvardering-av-termokemisk-atervinning-av-engangsprodukter-fran-sjukvarden-och-utsorterade


Pyrolysis as first step- Example of tires



10kg of tire-based pyrolysis oil produces 

close to 5 kg of high-value compounds in 

the gas generated.

Pyrolysis as first step- Example of tires



Undesirable co-products

Corrosion
Fouling 
Coke production
Poison…

High-value 

compounds

Heteroatoms
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Nylon- FB steam cracking test

Nylon (Polyamide)

(Spec. List) Pyridine, 2-ethyl-
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(Spec. List) Acetamide, N-butyl-
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Direct FB steam cracking 700-800 °C 

25 % wt olefins

Impurities –N could 

contaminate downstream





Sample preparation

Method selection/ 
development

Data: 
1. Processing
2. Analysis

Experimental basis

Interpretation of results

Tires

Project course
                Master thesis

Competency-based learning 
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Thank you!
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