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Today plastics issues:

• Human being throw away more 
than half their own weight in 
plastic every year – more than 
330 million tons of it.

• The figure will probably reach 500 
million tons by 2030. 

Thomas Hundertmark, Mirjam Mayer, Chris McNally, Theo Jan Simons, and Christof Witte, 2018, How plastics-waste 
recycling could transform the chemical industry, McKinsey on chemicals, McKinsey&Companey
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Today plastics issues:



DTU Chemical Engineering

Add Presentation Title 
in Footer via ”Insert”; 
”Header & Footer”

4

Today plastics issues:

• The arctic ocean became a sink 
for micro-plastics.

• About 8 million tons of plastics 
leak into the ocean annually

• Every year, Denmark collects 
1,000 tons of waste on its 
western coastline
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The DEMETO Project

• Funding: European Union’s Horizon 2020 research and innovation program 

• Vision: Eliminate the issue of PET waste on a global basis

• Mission: Profitable PET recycling and closing the life cycle of plastic

• Hydrolysis for PET plastics

• Microwave reactor

• De-polymerize PET to:

– Terephthalic Acid (𝐻2𝑇𝑃) 

– Ethylene Glycol (𝑀𝐸𝐺)

• Resource recycling

The DEMETO technology
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The DEMETO Project process

• Two main functional units:

– Core: De-polymerization

– Closed chemical process 

• DTU contribution

– Thermodynamics

– Process development

• Experimental evaluation

• Modelling

• Design

• Simulation 

• Optimization
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Experimental work
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• Filtration 

• Distillation

• Dissolution

• Decolorization with Activated 
Carbon

• Acidification

• Recovery of pure H2TP and 
MEG
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• Composition of MW reactor’s effluent

• Density & Viscosity of process streams at 
different T

• Particle size distribution of Na2TP

• Solubility of Na2TP in H2O 

• Quality of produced H2TP & MEG

 In-spec products, virgin grade quality

• TOC & identification of impurities in brine 
stream

 Brine to be treated in chloroalkali unit, 
for recovery of NaOH and NaCl –
closed process loop

• Purification of brine stream to meet 
specifications of the chloroalkali unit
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Lab scale experimental work resulted in:

• Experimental evaluation of downstream process

• Measurements of the properties of the different streams 

• Identification of impurities and purification of brine

• Production of virgin-grade monomers (ethylene glycol and terephthalic acid)

10
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Solid Liquid Equilibrium (SLE) experiments:
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Gravimetry experiments Titration experimentsFreezing Point Depression experiments
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Modelling:
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Modelling Results
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References:
• Takebayashi et al. 2012
• Sheehan et al. 2012

• Phase diagrams

0

25

50

75

100

125

150

175

200

225

250

275

300

0 2 4 6 8 10 12 14 16

T
e
m

p
e
ra

tu
re

 °
C

Mass % H2TP

Extended UNIQUAC

Experimental data



DTU Chemical Engineering

Add Presentation Title 
in Footer via ”Insert”; 
”Header & Footer”

Modelling Results

15

• Vapor Liquid Phase diagram

Boiling points
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• Solid Liquid Phase diagram

solubility points
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• Downstream processing of depolymerized PET stream was successfully tested in lab scale to produce 
pure ethylene glycol and terephthalic acid.

• Thermodynamic properties of complex downstream mixtures have been defined and successfully 
modeled.

• The modeling is almost ready to design and simulate a closed downstream process for chemical 
recycling of Poly Ethylene Terephthalate (PET) by ASPEN Plus.

Conclusion

Thank you for your attention!


