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System for 

Treatment of 1kg PUR Waste

Integrated Foreground 

System connects the 

different layers of the 

circular value chain into 

one model that can be 

evaluated and optimized
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LIFE CYCLE ASSESSMENTCONCEPTUAL PROCESS DESIGN

Current Work: 

Look at this 

circular value 

chain for your 

Polyurethane!
We can 

help!

I don‘t want to 

go to waste…

all actors required to close the circular value chain

(process industries, manufacturing, waste management, technology 

providers, research partners, logistics, social scientists, economists)

WHY? WHO? WHERE? Implementation in three pilot regions 

with different regulations and stakeholders

But what 

should I do?

North Rhine-

Westphalia

SilesiaAmsterdam

WHAT? Novel value chain 

for chemical recycling of  

polyurethane waste into 

virgin-equivalent 

feedstock

Blueprints for replication 

in other regions to facilitate 

the creation of 

Hubs4Circularity 

Background System

GaBi

Regional 

transformation

Reverse 

logistics

Collection 

and Sorting

Recycling

Technology

Experimental 

data

Experimental validation of 

models and property files

Rapid flow sheeting

Quantify the flows to and from the environment to assess the environmental impact of 

the novel waste treatment

Background System is not 

actively modeled

Collaborations:

Incineration with 

energy recovery

Novel recycling

pathways 

Determine minimal environmental impacts of novel recycling pathways and compare against 

actual environmental impact of current state-of-the-art waste treatment

Minimal environmental 

impact:

• Consider ideal 

process based on 

reaction equation

• 100% conversion and 

100% yield

• Reaction enthalpy is 

the only required 

energy
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SPT (machine 

learning)

AVEVA Process 

Simulator

HAPPY?

SMILES
C1=CC=C(C=C1)N

...

Molecule design

COSMO-RS
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Problem statement:

Optimization of entire 

recycle process process

Optimization of unit 

operations

Basic modelling of unit operations

(Extraction/Distillation)

Design of 

Experiments

Property files

Solvent 

screening

Pinch-based 

models

Foreground System

Pyrolysis 

outlet

Heavy boilers

Light boilers

ANL product

Current Work:

Catalytic Pyrolysis of PUR has the goal of maximizing the 

production of Aniline (ANL). During the pyrolysis many other 

components, lighter and heavier than ANL are produced. Our goal 

is to separate ANL from the pyrolysis outlet, whose exact 

components and the composition are not known.

Solvent design and 

screening is an 

automatic procedure to 

screen existing and new 

solvents for a 

separation sequence.

Thermodynamic 

properties are 

calculated with different 

methods. Pinch-based models are available for 

extraction and rectification. Rigorous 

process modelling is done with AVEVA PS.

• identify trade-offs 

e.g., only try to recover MDA 

and make polyols bio-based

• determine “Budget” 

available for e.g., transport, 

lowering yields

• identify unpromising 

pathways before they are 

further developed
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