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The international project Is part of the German government's strategy to make Germany less dependent on fossil fuels as part of the energy transition

. . .
: e - Chemical Recycling Worldwide
Das internationale Projekt ist Tell der Strategie des Bundes, Deutschland im Zeichen der Energiewende un. giger von fossilen zumachen

New process could enable more efficient plastics recycling '";'l,'u' -
Cobalt-based catalysts could be used to turn mixed plastic waste into fuel, new plastics, and other products Publications

18 October 2022

Sappi and Frankfurter Brett collaborate to expand use of Sappi Symbio
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DITF sind Preistriger des ,DNFI Innovation of Natural Fibres Award"

Der Preis wurde an Dr. Frank Hermanutz und Dr. Tanja Schneck verfiehen, die mit ihrer Arbeit PureCell - Natural fiber-reinforced composites based on pure > 30 7 0 O R e 0 rtS
cellulose’ einen sortenrenen Verbundwerkstoff aus Cellulose vorstellen 1)

Events

DITF are winners of the DNFI Innovation in Natural Fibres Award

The prize was awarded to Dr. Frank Hermanutz and Dr. Tanja Schneck, whose work ‘PureCell - Natural fiber-reinforced composites based on pure cellufose’
presents a single-variety composite material made of cellulose

> 14,700 Companies

Mitsubishi Heavy readies launch of compact carbon capture units
Company sees market for small by hoping to ease eny impact

> 3,800 Twitter Followers:

GreenCHEM: Berlin becomes a transfer region for green chemistry
Up to 10 miltion euros funding for transfer in the fieks of green chemistry

@RenewableCNews

Berlin wird Transferregion fiir Griine Chemie
Bis zu 10 Millionen Euro Forderung filr Transfer im Bereich Grine Chemie

www.renewable-carbon.eu/news
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Carbon Dioxide (CO,) as Chemical Chemical recycling - Status, Trends Commercialisation updates on Levulinic acid — A versatile platform
Feedstock for Polymers and Challenges bio-based building blocks chemical for a variety of market applications
Technologies, Polymers, Developers and Producers Technologres. Sustainabilty, Policy nd Key Players Global market dynamics, demand/supply, trends and

market potential
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Save the Date!

Contact:
Conference on | | M s
+49 (0) 2233 48 14 49
CO:z-based Fuels dominik.vogt@nova-institut.de
& Chemicals
2023 Sponsoring:

) Mr. Guido Maller
19-20 April + Cologne (Germany) +49 (0) 2233 48 14 44

guido.mueller@nova-institut.de
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Cologne (Germany) 8-9 March

RECYCLING MATERIALS

Conference 2023 CONFERENCE 2023

‘ ADVANCED RENEWABLE

28-29 November 2023 | Cologne 23-25 May 2023 | Siegburg/Cologne All conferences at
www.renewable-carbon.eu/events
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I h e A new Circular Economy Action Plan
® Strategy on the sustainable use of chemicals

G re e n Biodiversity Strategy for 2030 * (Clean Air and Water Action Plans
Deal Transition to a ‘
(20 19) Circular Economy

Preserving Europe’s
natural capital

A zero pollution Europe

* TBD with the
commissioner-

i Sustainable Transport Farm to Fork &= Farm to Fork Strategy
European — _
= 2 5 : Vision for Inclusive

* Revising 2030 Achieving Climate Green The transformation of Rural Areas

Climate targets Neut rality agriculture and rural areas ® Africa Europe agenda
®* Extending ETS
® (limate Pact Deal

Climate Law

Carbon Border Tax

Clean, Reliable and Towards a modernised and
Affordable energy simplified CAP

CAP reform proposal

Review Energy

Legislation

® European
Framework for gas

® Review Energy

Taxation directive

Leave no one behind
(Just Transition)

Financing the transition

® European Investment Bank as European Climate Bank ® just Transition Instrument, including the Just Transition Fund

® Sustainable Europe Investment Plan ® Mainstreaming the Just Transition in the MFF ‘
® Green Financing Strategy

® Mainstreaming climate transition and sustainability in the MFF European

Compost ‘
Network



The New Circular Economy Action Plan (2020)
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Key value chains
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Electro- Batteries Construc- Food,
nics and and Packaging Plastics Textiles tion and water and
ICT vehicles buildings nutrients
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The New Circular Economy Action Plan (2020)
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Plans to regulate the following aspects...
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durability, remanu- carbon single-use

reusability, energy :
Uoarad- hazardous and recycled facturing and and
abﬁi% and chemicals resource content in and high- environ- premature
regar- efficiency products quality mental obsoles-
ability recycling footprints cence
- N




The New Circular Economy Action Plan (2020)
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Spotlight on: PPWR, ELV, SPI

énd-of-life Vehicles

@ckaging and Packagirb

Waste Regulation (PPWR)

 Revision of the PPWD
(COM proposal Nov 22)

« Strong reaction by the
industry, due to very
high recycled content
targets, refill and reuse
obligations, negative
lists on packaging and
compostable packaging

\_ /

Directive (ELV)

* Revision proposal also
exp. for end of 2022,
postponed to 2023

« Also expected to contain
high recycled content
targets, numbers
unclear so far

~

fm

Initiative (SPI)

« Further development of
the Ecodesign Directive
— a broader framework
for setting harmonised
rules on environmental
sustainability

« Commission proposal in
March 2022, now
waiting for action from
EP and Council

/

RENEWABLE
CARBON
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The draft Packaging and Packaging Waste Regulation

1. From 1 January 2030 plastic packaging shall contain the following minimum percentage of
recycled content recovered from post-consumer plastic waste, per unit of plastic
packaging:

(a) 25 % for contact sensitive plastic packaging;
(b) 50 % for single use plastic beverage bottles;
(c) 45 % for plastic packaging other than under letters (a) and (b).

2. From 1 January 2040, plastic packaging shall contain the following minimum percentage of
recycled content recovered from post-consumer plastic waste, per unit of plastic
packaging:

(a) 50 % for contact sensitive plastic packaging;

o
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(b) 65 % for single use plastic beverage bottles;

(c) 65% for plastic packaging other than under letters (a) and (b).

Picture credit: Xvect intern, Freepik




Plastic packaging produced in EU27+3, 2021 = 20 Mt

65% recycled content =
13 Mt recycled plastics
needed just for
packaging

Others
17

Agriculture, Farming &
Gardening

3.1«

Household,
Leisure & Sports

4.4

Packaging

39.1%

50.3 Mt
iNn 2021

Automotive

8.6%

Building &
Construction

21.3%

Plastics Europe. Plastics — the Facts 2022.

fm
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LANDFILL
6-9 Mt

Use of |
recycled
plastics CONSUMPTION PRODUCTS WASTE

(private and industrial collection & sorting
end-users) IN USE

today 536 29.5..

Concept explained on page 17

;| Sent for
Import/ E I Z Im RECYCLING
Export
S 10.2..
— Iy & REPAIR EXPORT
SURPLUS

CONVERSION®

) :
= to plastic parts and products

53.9w

3.6 Mt

~1.0w

-~ Input into EU
RECYCLING PLANTS®

recyciod plstcs PRE-CONSUMER > (post-consumer)
4.6 Mt RECYCLED PLASTICS® 9.1..

Post-consumer - output =

recycled plastics -
B 257 e (5] £t PROCESS
Freiymersation) POST-CONSUMER | LOSSES’
— RECYCLED PLASTICS ~3.6 me

output =

5 . 5 Mt H

A

4.6 Mt PC recycled

feedstock = 8.5% PLASTICS' ﬂ 4= Chemically recycled feedstock "
] production 4= Bio-based feedstock am
of total pdeUCtlon R <= Carbon-captured feedstock ~

(539 Mt) 47-5 Mt «mm Fossil feedstock

Plastics Europe. A Circular Economy for Plastics. 2022.
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Recycled content per application sector

W | 22.8. s

AGRICULTURE, FARMING & GARDENING

EDE l 16-5% (2,095 ki)

BUILDING & CONSTRUCTION

In the next 17 years, a x10
J fe6. ... increase in recycled content is

PACKAGING I
=5 2-9% (127 ki) necessary'

AUTOMOTIVE

| 2.9.

ELECTRICAL & ELECTRONICS

2 o 6‘V (54 ki)

HOUSEWARE, LEISURE & SPORTS

o)
b |4.4. wc..

OTHERS
o O O O O O
0 5,000 10,000 15,000 20,000 25,000

TOTAL Conversion to plastic parts and products in kt

Plastics Europe. A Circular Economy for Plastics. 2022.
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The Sustainable Products Initiative

Sustainable products » May set rules for all products on the
market — food, feed and medicinal

products are exempted

» A preliminary assessment by the
Commission has identified that
textiles, furniture, mattresses,
tyres, detergents, paints,
lubricants, as well as intermediate
products like iron, steel and
- =8 @ gluminium, have high epvironmental

@ @'ﬁ = impact and potential for improvement,

and may thus be suitable candidates

Extending Reducing carbon Ensuring Preventing Minimum for the first Workplan_
product and environmental products waste and uptake of
life cycle footprints are fit for a boosting recycled
of products climate neutral material materials
throughout their and circular recovery
life cycle economy

Ecodesign requirements

European Commission. Sustainable Product Factsheet. https://ec.europa.eu/commission/presscorner/detail/en/fs_22_2016
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Setting targets for recycled content...

... 1S an important step

... assumes that towards creating
recycling demand and moving
capacities will the recycling sector
Increase due to from a supply-driven
larger demand. Industry towards a

demand-driven industry.
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How does policy support the increase in recycling capacities?

 WEFD: collection obligation, EPR « 30 Mt plastic waste generated in Europe

« By 2025, 2030, and 2035, the preparation for re-use and annually
recycling of municipal waste needs to be increased to a

* 29 Mt plastic waste collected in Europe
minimum of 55 %, 60 % and 65 % by weight respectively P P

(2018/851, article 12.c.ii). annually
* encouragement to use economic instruments inter alia landfill » Recycling numbers include export for
and incineration charges, pay-as-you-throw schemes, extended recycling!
producer responsibility schemes (minimum criteria for EPR
schemes)

Energy recovery
42%

 End-of-waste criteria

Krause et al. 2022 : Mapping of advanced recycling technologies for plastic waste.
nova-Institute 2022, based on Plastics Europe 2022.




JRC - 31.05.2022

EoW framework conditions and methodology

.. Waste ceases to be waste, . :
EoW principle when a useful and safe product is placed on the market EoW as defined in the WFD
Conditions to be fulfilled for EoW
The framework
conditions
_ New requirement (within last WFD revision)
input material st;tﬁfr:rt::;ct: j
Set of specific EoW methodology developed by the JRC in
lity criteri - .
criteria for N 2009, providing a comprehensive approach

materials

each stream

for the development of end-of-waste criteria.

quality control
and self-
monitoring

treatment
processes and
techniques

- European
10 Commission
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Selection of waste streams for EoW criteria development

Waste/by-product cateqories and priority streams: Overall potential
1 - Plastics: g
Polyethylene terephthalate (from plastic waste) 63
Low- and high-density polyethylene (from plastic waste) 60
Mixed plastics (from plastic waste) 57
Polystyrene and expanded polystyrene (from plastic waste) 57 Y
Polypropylene (from plastic waste) 55 ‘ =
2 - Textiles: e
Separately collected clothes and other textiles prepared for re-use 60 ST ——
Cellulosic fibres (from textile waste) 56 e B
Mixed fibres (from textile waste) 55
3 - Rubber:
Rubber (from end-of-life tyres) 59
4 - Mineral fractions of construction and demolition waste:
Aggregates (from demolition waste) 57
Mineral wool (from demolition waste) 55

5 - Paper and cardboard:

55

Paper and cardboard waste https://publications.jrc.ec.europa.

eu/repository/handle/JRC128647

www.renewable-carbon.eu - 20 - 19.01.2023




JRC - 31.05.2022

Project’s scope & objectives

The objective of this project phase is to de* 2N\
for EU-wide EoW criteria for plastic wa. 3(5

Polymers currently within scope:
PET, LDPE/HDPE, PP, EP/EPS, mixed plastic waste

EoW criteria shall be applicable to all polymers within the scope.
The scope is flexible to changes, based on evidence provided.

Point of EoOW to be set at a certain point before, between or after
sorting or, mechanical recycling.

H European
Commission
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Thank you for your attention

Lara Dammer

Head of Economy and Policy
+49 (0) 2233 48 14-55
lara.dammer@nova-institut.de
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