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Today plastics issues:

A Human being throw away more
than half their own weight in
plastic every year 1 more than
330 million tons of it.

A The figure will probably reach 500
million tons by 2030.
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Growth in global plastics production 1950-20186, Million tons annually
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Ellen MacArthur Foundation and McKinsey & Company “New Plastics Economy” (2016); Plastics Europe “Plastics -The Facts 2013" (2013); Plastics
Europe “Plastics -The Facts 2015” (2015); McKinsey plastic waste stream model

Global polymer demand 2016-50 and how it could be covered, milions of metric tons’

1,200

Projected demand growth?®

1,000

Mechanical recycling
800

Recovered monomer
600

Recovered feedstock
(plastic equivalent)

400

Virgin feedstock
200

0
2016 2020 2025 2030 2035 2040 2045 2050

ThomasHundertmark Mirjam Mayer, Chris McNally, Theo Jan Simons,@ndstofWitte, 2018 How plasticswaste
recycling could transform the chemigatlustry, McKinsey on chemicaMcKinsey&Companey



Today plastics issues:
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Most important environmental issues among Europeans ‘ Addressing plastics waste is also high < -

Share of respondents who chose the option (max 4 answers)

on the Danish agenda

Climate change

Air pollution

Growing amount of waste
Pollution of water streams

Agricultural pollution

Decline or extinction of
species and habitats

Marine pollution
Shortage of drinking water

Frequent droughts or floods

51%

46% 0 find it important or very important
9 9 / to do something about the
40% 0 amount of plastics in nature

. 0 worry about the amount of waste
_ 33% 0 in the ocean
DR

25%

Noise pollution - 10%

Other

None

DTU Chemical

o think supermarkets should focus
1o 0 . |

on environmentally friendly
I 1% 0 plastic/packaging

Eurobarometer poll, European Commission Special Eurobarometer 468 "Attitudes of European citizens towards the environment” (2017); COOP
“Forbrugerne til supermarkederne: Plastik og madspild er vigtigst” (2018); Ministry of Environment and Food of Denmark "Danskerne gar sammen
om at rydde op pa stranden” (2018); Plastic Change “Danskerne vil bekeempe plastikspild i naturen” (Accessed 2018)
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Today plastics issues

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

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

A Every year, Denmark collects N\ North Atlntc
. accumuiation region
1,000 tons of waste on its :

western coastline
KIMO Denmark, Danish EPA press release, March 2018

Cozar et al. “The Arctic Ocean as a dead end for floating plastics in the North Atlantic branch of the Thermohaline Circulation” in Science Advances
vol. 3, no. 4 (2017); Nordic Council of Ministers “Marine Litter in Nordic Waters” (2015)
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deméto  The DEMETO Project

A Funding: European Union & Horizon 2020 research and innovation program

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

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

The DEMETO technology

A Hydrolysis for PET plastics
A Microwave reactor

A De-polymerize PET to:
i Terephthalic Acid ("O"Y)
i Ethylene Glycol ( 0 OO

A Resource recycling
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demeto The DEMETO Project process

Post-consuming PET

A Two main functional units
I Core: De -polymerization
i Closed chemical process

A DTU contribution

T Thermodynamics

I Process development
A Experimental evaluation
A Modelling
A Design
A Simulation
A Optimization
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Experimental work
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Aermito Characterization of streams
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A Composition o f

A Density & Viscosity
different T

MW reactor 0s
of process streams at

A Particle size distribution of Na2TP
A Solubility  of Na2TP in H20

A Quality of produced
V In-spec products

H2TP & MEG
, virgin grade quality

A TOC & identification of  impurities In brine

stream

V Brine to be treated in chloroalkali unit,

for recovery of

NaOH and NaCl i

closed process loop
A Purification of brine stream to meet

specifications of the
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