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Polystyrene Foam EPS and XPS styropor

* |Insulation material

*

e Packaging material and safety helmets

T Protection

EPS ... Expanded Polystyrene
XPS ... Extruded Polystyrene
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EPS and XPS Insulation Material ‘styropor

e Historical development of the flame retardant HBCD

N\
@ Flame retardant (HBCD) required for fire safety of buildings

\

@ HBCD is classified a persistent organic pollutant (POP)

|
@ Incineration the only treatment to destroy HBCD, but not a desired option

[

@ PolyStyrenelLoop has a sustainable solution
/
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EPS Waste in Europe styropor

e Amount of EPS construction waste

e Waste collected inkt Recovery in kt Disposalinkt
EU 28+2 2017 | T S [T E " |
; ERR S y o echanica echnanical nergy ] y "
= EScamstuicion apste kt % Recycling as EPS Recycling as PS Recovery Total Total N 0 d |S p 0Sa I Of
Installation waste 40,0 29% 9.2 21 b 238 16,3 . .
Demolition waste 98,6 1% 1,0 0.3 68,6 69,9 28,7 E PS In AU stria
e o : 10,2 24 81,1 937 45,0
0, ¥ 3 L L 1 =
Total | 1387 . 100% 79 2% 599 68% 3%

EPS Insulation in Buildings: In and Out Flow
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EU Plastics Strategy styropor

e EUMEPS EU Voluntary Pledge — Recycling targets

. = Quantities 2025 - New Technologies
Object Polymer Baseline Pledge (estimates) Quality Svaed
Market Recycle
bikfted Conversio High quality Food grade quality
Paukasing EES Study 2017 0% V40,000 70,000 | ppg potential (EPS SURE)
(e.g. fish boxes)
Protective B nuams
Packaging EPS 50 % 230,000 115,000 Standard EPS
: Study 2017
(e.g. appliances)
PolyStreneLoop -
Building FR-EPS Estimated o High quality HBCD removal and 9
Deconstruction EES 2025 market ar s 150,000 40,00 EPS recycling of bromine.
Chemical recycling.
New build and FR-EPS Conversio =
vyl EPS Study 2017 80 % 40,000 32,000 Standard EPS
Civil Engineering
New build and EPS 90 %
Deconstruction
TOTAL 46 % | 560,000 257,000

FR = Flame Retarded
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EU Plastics Strategy styropor

e The future for polystyrene foam: closing the loop

Production
(4-6 weeks)

Usage for = _

insulation
of houses

(~50 years) Circular economy
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PolyStyreneLoop Cooperative

e Members, supporters and partners
THE ENTIRE PS-VALUE CHAIN

Foam
collectors /
recyclers

PS Foam Flame
producers / retardant
converters producers

PS Foam
Associations

Raw
material
suppliers
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PolyStyrenelLoop Cooperative styropor

e At a glance — members, supporters, partners and allies
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Financing styropor

e Funding Cooperative, LIFE Grant and Bank Loan

Governmental Member )
. Private Funds
Support Contribution
m $ Rabobank

2.7 Mio € 3.6 Mio € 5 Mio €

g Euvincli.e d

I/‘é seran 4. Nationaal Groenfonds
1 Mio € 2.5 Mio €

14.8 Mio €
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PolyStyrenelLoop styropor

e From demolition site to recovering PS and Br

3. Dissolution
(physico-chemical
separation process)

2. Compaction

4. New PS 4.1 New EPS 9
or XPS

&’
ol

79904

Py A "\
1. Demolition 5. Destruction' 5.1 Bromine
of HBCD recovery
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Collection and Pre-treatment styropor

e Decentralized Input specifications:

collection points e water content <3 %
(H U BS) e other impurities <7 wt.%

* no bituminous impurities!

e EPS Powerbrush

11
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Compaction

* EPS compactor
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Density of briquettes:
100-450 kg/m?
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PolyStyrenelLoop styropor

e Situational overview [ R R AR -
of PolyStyrenelLoop [y —————— ]
demonstration plant | Esmnea)
in Terneuzen, Netherlands | = |
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PolyStyrenelLoop

e CreaSolv® Technology and Bromine Recovery Unit (BRU)

INERT IMPURITIES

=

PURIFICATION ’ PRECIPITATION } PS DRYING } PS PRODUCT 9

L' SOLVENT RECOVERY ‘—‘

<

IMPURITIES ’ 0
=== INCLUDING HBCD

PS FOAM ’
WASTE

DISSOLUTION

~

= SUITABLE FOR EXPANDED POLYSTYRENE = FREE OF FOREIGN POLYMERS
» SPECIFIC, EFFECTIVE SOLVENTS ’ = FREE OF IMPURITIES
» SEPARATION OF IMPURITIES » PROPERTIES OF VIRGIN PLASTICS

CreaSolv’ is a registered trademark of CreaCycle GmbH
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Environmental Benefits

e LCA for the end of life treatment of EPS coming from ETICS

7.000

6.000

5.000

4.000

3.000

kg CO, eq/FU

2.000

1.000
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Current Status Quo Process PS Loop Process
(incineration with energy
recovery)

B System expansion Bromine
System expansion PS
System expansion Steam

W System expansion Electricity

B End of Life

l Bromine Recovery Unit

B Creasolv®

H Transport

[ Pre-treatment

styropor

15



Time Table styropor

e EPS demonstration plant including XPS extension

EPS Project timeline
month|Go| 1 [2]3]4]s]6]|7]8] 9 [10]11]12]13]14
Entrance road to the plant
Civil construction
Basic Engineering
Detail Engineering
Utilities and Civil Engineering

Hazop2 / EXRA Start of construction:

Building team operational
Ordering main equipment

Ordering other equipment OCtOber 2019

Construction of the plant

First solvent fill

Installation, Commissioning &

Testing

Operational

XPS Project timeline
month 2[3]a]s5]6][7[8] 9 ]10]11]12 15[16]17[18]19

XPS Permit preparation
Authority XPS permit application
Process choice

Budget capex

GO / No GO

Engineering Process and Civil
Hazop2 / ExXRA

Ordering main equipment S
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Conclusion

* Key features

Engagement
for the next
70 years

Replication across
Europe

Networking and
dissemination

Unique

13.09.2019

pre-treatment

system

Supported by
authorities
A LIFE project

2017-2021

organisation TEStS, collection and

Recycling PS-foam

Recover PS and
bromine and safely
destruct HBCD

L

styropor

UNEP  easeL convenmon

Demonstration
plant

Circular
economy

with HBCD
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HEEE

WWW.POLYSTYRENELOOP.EU
Contact: info@polystyreneloop.eu

\.y Provincie
9 Ministeri Landbouw,
Governance Program LIFE 16 ENV/NL/000271  [ai4] N:Ji:::::;re‘dsel;kwah'::it é Zeeland

Project financed with help of the European
Commission, on the Environmental and &
o

WWW.STYROPOR.AT
Contact: gph@gph.at

styropor
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