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1 EXxecutive summary

Advanced Recycling on the Rise — Rapid Growth in Capacities at Global and European level

Advanced recycling technologies are developing at a fast pace, with new players constantly appearing on
the market, from start-ups to chemistry giants and everything in between. New plants are being built, new
capacities are being achieved, and new partnerships are established. Due to these dynamic developments, it
is difficult to keep track of everything. The report “Mapping of advanced plastic waste recycling technologies
and their global capacities” aims to clear up this jungle of information providing a structured overview and in-
depth insight. It focusses on profiling more than 130 available technologies and providers of advanced and
especially chemical recycling solutions as well as pre- and post-processing technologies. New company
profiles were added and all profiles were revised and updated to the year 2023. For the first time a
comprehensive evaluation of the global input and output capacities was carried out for which more than 340
planned as well as installed and operating plants including their specific product yields were mapped.

Advanced recycling technologies to complement mechanical recycling

Besides conventional mechanical recycling and with regard to recent discussions on the improvement of
recycling rates, a wide spectrum of advanced recycling technologies is moving into focus. Mechanical
recycling alone only offers limited options, its further development as well as the development of new
advanced technologies will therefore continue which highlights the need for a large spectrum of different
recycling solutions that complement each other. With mechanical recycling, contaminations cannot be
removed from the plastics waste streams, which is why mechanically recycled plastics are not approved for
food contact applications. Furthermore, if a plastic is repeatedly mechanically recycled, the material loses
its performance-quality and characteristics depending on the number of recycling loops and the particular
polymer. These issues can therefore not be solved with mechanical recycling alone. An even greater
limitation is set by the usable raw materials. In cases of mixed plastic waste or mixed waste containing
various plastics and organic waste, mechanical recycling is no option, or allows only partial solutions with
considerable effort of pre-treatment. In consequence, these waste streams mostly end up in landfill or
incineration instead of further processing them into a new feedstock. This is why advanced recycling
technologies are crucial for the circular economy.

With advanced recycling a toolbox of versatile technologies is available to address plastic waste streams in
different compositions and qualities in order to transform them into a range of different raw materials that
can be reintroduced at different positions along the value chain of polymers and plastics. The technologies
include material recycling based on dissolution (physical process) from which polymers can be obtained.
Furthermore, numerous chemical recycling technologies are available that are capable to depolymerise a
targeted polymer to its building units (monomers) via enzymolysis (biochemical process), solvolysis (chemical
process), and thermal depolymerisation (thermochemical process). Another group of chemical recycling
technologies are thermochemical processes which currently achieve the largest capacities. These
technologies are based on pyrolysis, gasification and incineration coupled with Carbon Capture and Utilisation
(CCU) which are capable to convert plastic waste into secondary valuable chemicals as well as naphtha,
syngas, and CO2 which can be used as feedstock for the production of new polymers.
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Overall, the report presents 127 advanced recycling technologies that currently are available on the market or
will soon be. The majority of identified technologies are located in Europe including first and foremost the
Netherlands and Germany, followed by North America, Rest of the World, China, Japan, CIS, Middle East &
Africa. This report also features six pre- and post-processing technology providers which will play a key role
in providing add-on solutions for feedstock pre-treatment prior advanced recycling as well as for the
conversion of secondary valuable materials into chemicals, materials, and fuels.
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Full spectrum of available recycling technologies divided by their basic working principles

A detailed look into the technologies and their providers worldwide

The study “Mapping of advanced plastic waste recycling technologies and their global capacities” provides
an in-depth insight into advanced recycling technologies and their providers. More than 100 technologies
and their status are presented in detail listing the companies, their strategies and investment as well as
cooperation partners. To ensure the highest quality of available market data, nova market studies built on
top of latest insights from market experts, thorough research and a large number of individual interviews
with industry players. The study covers different technologies in various scales including gasification,
pyrolysis, solvolysis, dissolution, and enzymolysis. All technologies and corresponding companies which
include start-ups, SMEs, and large enterprises are presented comprehensively. It further describes the
technical details, the suitability of available technologies for specific polymers and waste fractions, as well
as the implementation of already existing pilot, demonstration or even (semi-) commercial plants.
Furthermore, the report systematically classifies and describes all recent developments including
partnerships and joint ventures of the last years.
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Dissolution

Dissolution describes a solvent-based technology that is based on physical processes. Targeted polymers
from mixed plastic wastes can be dissolved in a suitable solvent while the chemical structure of the polymer
remains intact. Other plastic components (e.g. additives, pigments, fillers, non-targeted polymers) remain
undissolved and can be cleaned from the dissolved target polymer. Afterwards an anti-solvent is added to
initiate the precipitation of the target polymer. The polymer can be obtained directly, in contrast to solvolysis,
no polymerisation step is needed. Currently, the process reaches a maximum capacity of 8,000 tonnes per
annum whereby the majority of the nine identified technology providers is located in Europe (four providers),
followed by North America (three providers), China (one provider), and the rest of the word (one provider).
With three companies the majority of providers are small enterprises followed by micro/start-up- (two
companies), medium- (two companies), and a large (two companies) enterprise which is represented by
Shuye Environmental Technology (Shantou, China).

Enzymolysis

An alternative path represents enzymolysis, a technology based on biochemical processes utilising different
kinds of biocatalysts to depolymerise a polymer into its building units. Being in an early development phase,
this technology is available only at lab-scale. Currently, only one enzymolysis technology provider was
identified which is a small enterprise located in Europe.

Solvolysis

The solvent-based solvolysis describes a chemical process based on depolymerisation which can be
realised with different solvents. This process breaks down polymers (mainly PET) into their building units
(e.g. monomers, dimers, oligomers). After breakdown, the building units need to be cleaned from the other
plastic components (e.g. additives, pigments, fillers, non-targeted polymers). After cleaning, the building
units are polymerised to synthesise new polymers. With 24 companies fewer solvolysis technology
providers are on the market compared to pyrolysis also offering smaller capacities typically between 550-
8,7500 tonnes per annum. Of the identified solvolysis technology providers a majority are located in Europe
(14 providers) followed by North America (seven providers), Japan (two providers, and China (one provider).
With nine companies the majority of providers are mainly small enterprises followed by large- (seven
companies), medium- (five companies), and micro/start-up (two companies) enterprises. Among the large
enterprises, there are Aquafil (Arco, Trentino, Italy, Eastman Chemical Company (Kingsport, TN, USA), IFP
Energies Nouvelles (IFPEN) (Rueil-Malmaison, France), International Business Machines Corporation (IBM)
(Armonk, NY, USA), DuPont Teijin Films (Tokyo, Japan), and Dow (Midland, Ml, USA).

Pyrolysis

With pyrolysis, a thermochemical recycling process is available that converts or depolymerises mixed
plastic wastes (mainly polyolefins) and biomass into liquids, solids, and gases in presence of heat and
absence of oxygen. Obtained products range from for instance different fractions of liquids including oils,
diesel, naphtha, and monomers as well as syngas, char, to waxes. Depending on the obtained products these
can be utilised as renewable feedstocks for the production of new polymers. With 40,000 tonnes per annum,
the second-largest capacity found in the report is realised with pyrolysis. The majority of the 80 identified
technology providers are located in Europe (42 providers) followed by North America (21 providers), Rest of
the world (11 providers), China (four providers), Cis (one provider), and Japan (one provider). With 27
companies most providers are small enterprises followed by micro/start-up- and medium- enterprises (both
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each 18 companies), and large enterprises (16 providers) such as Blue Alp (Eindhoven, the Netherlands),
Demont (Millesimo, Italy), INEOS Styrolution (Frankfurt, Germany), Neste (Espoo, Finland), Osterreichische
MineralGlverwaltung (OMV) (Vienna, Austria), Repsol (Madrid, Spain), Unipetrol (Prague, Czechia), VTT
(Espoo, Finland), and Chevron Phillips (The Woodlands, TX, USA).

Gasification

Another thermochemical process that is capable to convert mixed plastics waste and biomass in presence
of heat and oxygen into syngas and CO2 is gasification. Overall, 12 gasification technology providers were
identified and currently the largest achieved capacity measure up to 200,000 tonnes per annum with most
providers located in North America (seven providers) followed by Europe (five providers). The majority of
the identified companies are medium sized (four companies) enterprises, followed by small- (three
companies), micro/start-up (two companies), and large enterprises (one company). Eastman was the only
identified large enterprise.

Evaluation of global capacities and the role of advanced recycling in Europe

More than 340 planned as well as installed and operating plants were mapped worldwide already providing
a total input capacity of 1,477 kt per annum. In Europe, there is already a considerable potential of know-
how and providers for chemical and physical recycling technologies which is reflected in the comparison
with the globally installed plants and capacities. From all installed chemical and physical recycling plants
worldwide more than 60 and therewith the majority is operating in Europe covering nearly one quarter of the
worldwide input capacity which ranks Europe at the top of the global comparison. Globally, the production
capacity of advanced recycling is 1,082 kt per annum with products ranging from polymers, monomers,
naphtha, Secondary Valuable Chemicals (SVC), and fuels & energy. Europe’s circular strategy becomes
evident by setting the product shares of polymers, monomers, naphtha, and SVC from chemical and physical
recycling into the global context. Here, Europe is capable to cover 36 % of the installed global capacity.

Number of installed advanced recycling plants in EU 27+3.

Plants
12

® ﬁ-lns!mte‘au | 2023

Overview showing all installed and running advanced recycling plants in EU27+3.
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EU27+3 Advanced Recycling Waste Input Capacity

I Dissolution 13 kt/a
I solvolysis 69 kt/a
- Enzymolysis 1kt/a

B Purolysis 275 kt/a

clolsle) &'lnstltute.eu 12024

Installed input capacities for different advanced recycling technologies in EU27+3.

EU27+3 Advanced Recycling Product Output Capacity

I Polymers 11kt/a

" Monomers 66 kt/a

[0 Naphtha 36kt/a

- Secondary Valuable Chemicals 95 kt/a

I Fuels & Energy 63 kt/a

@080 &-lnstltute.eu | 2024

Installed advanced recycling output capacities for different products in EU27+3.

renewable-carbon.eu .
© nova-Institute, February 2024



Mapping of Advanced Plastic Waste Recycling Technologies and Their Global Capacities 20

In the coming five years a strong growth of the market is expected in which the amount of installed chemical
and physical recycling plants will steadily grow. A first indicator are the announcements of the technology
providers for the construction of new plants. An analysis of these announcements shows that the input
capacity in Europe 2027 will more than triple by 2027 while globally the capacity will double. However, the
projection for Europe might change in dependence of additional political measures, a such as the revision of
relevant directives or the establishment of incentives and investment programs.

Installed and Future Advanced Recycling Production Capacities EU27+3
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Installed and future advanced recycling production capacities worldwide for EU27+3.

renewable-carbon.eu .
© nova-Institute, February 2024



Mapping of Advanced Plastic Waste Recycling Technologies and Their Global Capacities 13

Authors

0 Lars Krause, Lars Krause is trained as a biologist, after completing his master’s degree, he
passed his PhD studies in the field of colloid chemistry at the RWTH Aachen in collaboration
with a research centre. Beside his academic education he collected several years of
industrial experience in the field of project management, science, and technology at
companies from different branches including the aerospace sector, crop science, and
ecotoxicology. He works since 2020 at nova’s Technology & Markets department. As senior
expert he is mainly responsible for monitoring technologies and innovations in the recycling
sector.

Sreeparna Das, is an Independent Consultant and communications and editorial specialist
with a Master’s degree in Chemistry and 15 years of experience in the Specialty Chemicals
industry and digital media. Specialised in the communication of sustainability topics within
the chemical and materials industries, she advises leading brands and industry
associations that support the transition towards a Circular Economy with smart and
sustainable solutions. Providing her expertise in science journalism, editorial strategy,
market research, and the creation of high-quality technical resources, she currently works
with companies and organisations across Europe and North America.

Michael Carus, is one of the leading European experts, market researchers and policy
advisers of the renewable carbon economy - including bio-based, CO2-based and
recycling. At the end of 1994, he and five other scientists founded the private and
independent nova-Institute for Ecology and Innovation. Ever since the beginning, Carus has
been involved in the company as owner and one of the two Managing Directors. Today
nova-Institute has nearly 50 scientists from a wide range of disciplines, covering markets,
technologies, sustainability, communication and policy.

Achim Raschka, Achim Raschka is working at nova-Institute since 2008, in 2013 he became
head of the department of Technology & Markets. He is involved in different national and
international research programs concerning the material use of bio-based products and
renewable resources, biotechnological and chemical-technical topics, bio-based monomers
and sustainable feedstocks for Industrial Biotechnology as well as Carbon Capture and
Utilisation (CCU).

Student Assistants
Student assistants Aylin Ozgen and Jasper Kern supported the study with literature- and web- research as
well as drafting specific text sections under the supervision of the main authors.

renewable-carbon.eu )
© nova-Institute, February 2024



Mapping of Advanced Plastic Waste Recycling Technologies and Their Global Capacities 3

Table of Content

1 EXECULIVE SUMMANY........ciiiiiiiiiiiiiiiieeeeeeeieeeeeeeeeeeeeeaeeeeeeseeeeeeeeeennnsssssssssssssssssssssssssssssseesennnnsnnnsssnsssnss 10
2 INEPOAUCHION ...ttt ettt et e e e e e e e e et e e e e an e e e s e ame e e e e am e e e e e e anne e e e e nnneenennn 21
3 Overview and classification of different recycling technologies ...........cccccceiieeiieeiiirrreeeeeeeciceeennecennn. 24
3.1 Classification and defiNItiONS ..........ccooiiiiiiie e 24
3.2 Identified technologies and ProVIiders. ..........ccccioiioiiiiieiiieeeeeeee e 27
4  Globally installed plants and CapacCities.........ccccccvvrrureerieeiiiieeiireccrrrrreeereeeeeeeeeeeeesseesssnnsseeeeeeeeeseassnas 30
5 DISSOIUION ...ttt ettt et e e e e e e e s e e s ee e e e e e s e e e e e e e r et e e e s et e e e e e e re e s e e nnnes 41
5.1 Dissolution teChnOlogy ProOVIAEIS ........ccuiiuiiiiieiiiiiicee ettt 42
6  Solvolysis & Solid-State Hydrolysis..........ccccceiiieeiereerrnrrneeereeeeieeeiiseesssessseeeeeeeeeeeesaessssssssssssssssssssssssees 58
6.1 Solvolysis & Solid-State Hydrolysis technology providers.............ccccoviviiiiicciececececeeeee 60
6.2 Pre-and Postprocessing technology ProViders...........c.ocoeieieiioiioiieiceeeeieeie e 99
T PYIOIYSIS.ccciiiiiiieeececereeeeeeteeteeeeeee e ssrssseereeeeeeeeeeaeesssesssnarr e et aaaaeaaaeasessnrrrnnr et aaaaaaaeeeeasassssrrrrnnnnanaaes 101
7.1 Pyrolysis and other thermochemical technology providers ............ccoocvevieeiiiiicicieeceeeeeee 103
7.2 Pre-processing teChnology ProViders...........coovoiiiiiiiiiieeceeeeeee et 232
7.3 Post-processing and upgrading technology providers ............ccccevieieieieieiiieeeeeeeeeeee e 234
8  GASIHICALION . ...ttt et e e s et e s e e e s e s me e e e e e e mae e e e e nn 242
8.1 Gasification technNOlOgY PrOVIAEIS. ......ccvicviieiiiieiiceece et 244
O ENZYMOIYSIS ..uueereeereeeiiieiiieeeieeeiirneeeeeteeeeeeeeseseesssssssssseeeeseesessssssssssssssssssssessssssssssssssssssssssssassssssssanns 264
9.1  Enzymolysis teChNology ProOVIAEIS ........cooiviiiieiceieeeeeeeee e 265
10 Uncategorised advanced recycling technologies..........ccccovvvurerrieeiiiiiiieieiircrreeeeeeeeeeeeeeeeseecessnnnnees 267
T0.T TeChNOIOGY PrOVIAEIS ..ottt ettt et a ettt ese et eseebeeaeessensensens 267
TT LISt Of ACTONYIMS....ceueiiiiiiiieiiieeeiiririneeeeeeteeeeetesassssessssssssesessssssasssssssssssssssssssesssssssssssssssssssssssssssssssnaes 270
LiSt Of REFEIENCES .....coonneneiieieeee ettt ettt et e et ee e et e e s et e e e e e ame e e e s e ane e e e e e maneeeeesnnnee 272

renewable-carbon.eu

© nova-Institute, February 2024



nova-Institute

Institute

for Ecology and Innovation

for Ecology and Innovation

Technology & Markets

Market Research

Innovation & Technology Scouting
Trend & Competitive Analysis
Supply & Demand Analysis
Feasibility & Potential Studies
Customised Expert Workshops

Communication

Comprehensive Communication & Dissemination
in Research Projects

Communication & Marketing Support

Network of 60,000 Contacts to Companies,

Associations & Institutes

Targeted Newsletters for 19 Specialty Areas of the Industry

Conferences, Workshops & nova Sessions
In-depth B2C & Social Acceptance Research

Sustainability

Economy & Policy

Life Cycle Assessments (ISO 14040/44, PEF Conform)
Carbon Footprint Studies & Customised Tools

Initial Sustainability Screenings & Strategy Consultation
Holistic Sustainability Assessment (incl. Social and

Economic Impacts)

GHG Accounting Following Recognised Accounting Standards

Critical Reviews for LCA or Carbon Footprint Reports

Strategic Consulting for Industry, Policy & NGOs
Political Framework, Measures & Instruments
Standards, Certification & Labelling

Micro- & Macroeconomics

Techno-Economic Evaluation (TEE) for Low & High TRL

Target Price Analysis for Feedstock & Products

nova-Institute is a private and independent
research institute, founded in 1994.

nova offers research and consultancy with
a focus on the transition of the chemical and

material industry to renewable carbon.

What are future challenges, environmental benefits and
successful strategies to substitute fossil carbon with
biomass, direct CO- utilisation and recycling?

What are the most promising concepts and applications?
We offer our unique understanding to support the transition

of your business into a climate neutral future.

Our subjects include feedstock, technologies and markets,
economy and policy, sustainability, communication and
strategy development.

Multidisciplinary and international team of 45 scientists.

nova-Institut GmbH
LeyboldstraBe 16

50354 Hurth, Germany

T +492233-4601400
contact@nova-institut.de

www.nova-institute.eu
www.renewable-carbon.eu
F +492233-4601401




nova Market and Trend Reports
on Renewable Carbon

The Best Available on Bio- and COz-based Polymers
& Building Blocks and Chemical Recycling

Carbon Dioxide (CO,)

as Feedstock for Chemicals,
Advanced Fuels, Polymers,
Proteins and Minerals

Technologies and Market, Status and
Outlook, Company Profiles

Authors: Puiing Achim Raschks, icias Hrk, Michae Crus,
Wit the support of:Aln G2gen, JasperKer, Nico Plum

apit2023

his s athrreports o reneabe caron re avaiabe st

Mimicking Nature —
The PHA Industry Landscape

Latest trends and 28 producer profiles

Author: Jan Ravenstin
March 2022

“This and other reports on renewable carbon are avalable at
wwwrenewable-carbon.eu/publications

ﬁ Institute.

Production of Cannabinoids via
Extraction, Chemical Synthesis
and Especially Biotechnology

Bio-based Building Blocks
and Polymers
Global Capacities, Production and Trends 2022-2027

= poymers D

February 2023
Thi and aterreports onrenewable carbon are avlabe 1

ﬁ Institute
Bio-based Naphtha

and Mass Balance Approach

Mapping of advanced recycling
technologies for plastics waste

Providers, technologies, and partnerships

Diversity of
Advanced Recycling

Status & Outlook, Standards &
Certification Schemes

Principle of Mass Balance Approach

T e -
@ & 6

Current Technologies, Potential & Drawbacks and
Future Development

Authors: Michasi Carus, Doris de Guzman and Harald Kab
March 2021

“This and other reports on renewable carbon are avallable at
wwvirenewable-carbon.eu/publications

ﬁ Institute.

Commercialisation updates on
bio-based building blocks

Authors: Lars Krause, Michael Carus, Achim Raschka
and Nico Plum (al novarinstiute)

dune 2022
“This and other reports on renewable carbon are avalable at
www renewable-carbon.cu/publications

ﬁ lnstote.

Chemical recycling — Status, Trends
and Challenges

Technologies, Sustainability, Policy and Key Players

Plastic recycling and recovery routes

? e o |

=

— | |
;;

[ e—

) Cannabinoids é
; -

g

Bio-based building blocks
Evolution of worldwide production capacities from 2011 to 2024

Michas! Carus and Achim Raschka
January 2021

Tris and othr reports on renewable carbon are avallable at
www renewable-carbon.cu/publications

renewable-carbon.eu/publications

RENEWABLE
CARBON

PUBLICATIONS

Author:
"Doris de Guzman, Tecnon OrbiChem, United Kingdom
Updated Executive Summary and Market Review May 2020 -
Originall published February 2020

avaiable at www.bio-based.eu/reports

Author: Lars Krause, Forian Districh, Pia Skoczinski,
Michas! Carus, Pauine Az, Lara Dammer, Achim Raschia,
ovainstitut GmbH, Germany

November 2020

This and other reports on the bio- and CO,-based economy are
available at www.renewable-carbon eu/publications.

& Institute.

Levulinic acid — A versatile platform
chemical for a variety of market applications

Global market dynamics, demand/supply, trends and
market potential

Authors: Achim Raschia, Pla Skoczinsk, Raj Chinthapall
Aingel Puente and Michael Carus, nova-institut GmbH, Germany.

October 2019

This and other reports on the bio-based economy are avallable at
wwwbio-based.eulreports

Institute

for Ecology and Innovation



	Mapping of Advanced Plastic Waste Recycling Technologies and Their Global Capacities
	Providers, Technologies, Partnerships,  Status and Outlook
	Technologies and Market, Status and Outlook

	Imprint
	How to cite
	Editor
	Authors
	V.i.S.d.P. (responsible)

	Table of Content
	List of Figures
	List of Tables
	Authors
	Student Assistants

	1  Executive summary
	Advanced Recycling on the Rise – Rapid Growth in Capacities at Global and European level
	Advanced recycling technologies to complement mechanical recycling
	Full spectrum of available recycling technologies divided by their basic working principles
	A detailed look into the technologies and their providers worldwide
	Dissolution
	Enzymolysis
	Solvolysis
	Pyrolysis
	Gasification
	Evaluation of global capacities and the role of advanced recycling in Europe

	2 Introduction
	Complementing mechanical recycling
	Advanced recycling and the renewable carbon concept

	3 Overview and classification of different recycling technologies
	3.1 Classification and definitions
	3.2 Identified technologies and providers

	4 Globally installed plants and capacities
	5 Dissolution
	5.1 Dissolution technology providers
	5.1.1 APK
	5.1.2 Fraunhofer-Institut für Verfahrenstechnik und Verpackung (IVV) / CreaCycle
	5.1.3 Obbotec
	5.1.4 PolyCycl
	5.1.5 Polystyvert
	5.1.6 PureCycle Technologies
	5.1.7 Shuye Environmental Technology
	5.1.8 Trinseo
	5.1.9 Worn Again Technologies


	6 Solvolysis & Solid-State Hydrolysis
	6.1 Solvolysis & Solid-State Hydrolysis technology providers
	6.1.1 Aquafil
	6.1.2 Circ
	6.1.3 CuRe Technology
	6.1.4 DePoly
	6.1.5 Dow
	6.1.6 DuPont Teijin Films
	6.1.7 Eastman Chemical Company
	6.1.8 Futerro
	6.1.9 Garbo
	6.1.10 gr3n
	6.1.11 H&S Anlagentechnik
	6.1.12 IFP Energies Nouvelles (IFPEN)
	6.1.13 International Business Machines Corporation (IBM)
	6.1.14 Ioniqa Technologies
	6.1.15 JEPLAN
	6.1.16 Loop Industries
	6.1.17 Novoloop
	6.1.18 Poseidon Plastics
	6.1.19 PUReSmart (project)
	6.1.20 revalyu Resources
	6.1.21 RITTEC 8.0 Umwelttechnik
	6.1.22 Shuye Environmental Technology
	6.1.23 Soprema Group
	6.1.24 TotalEnergies Corbion

	6.2 Pre- and Postprocessing technology providers
	6.2.1 KraussMaffei


	7  Pyrolysis
	7.1 Pyrolysis and other thermochemical technology providers
	7.1.1 Aduro Clean Technologies
	7.1.2 Agile Process Chemicals (APChemi)
	7.1.3 Agilyx
	7.1.4 Alterra Energy
	7.1.5 Alucha
	7.1.6 Anellotech
	7.1.7 Anergy
	7.1.8 Arcus Greencycling Technologies
	7.1.9 Beston (Henan) Machinery
	7.1.10 Big Atom
	7.1.11 BioBTX
	7.1.12 Biofabrik
	7.1.13 Black Bear Carbon
	7.1.14 Blest
	7.1.15 BlueAlp
	7.1.16 Bolder Industries
	7.1.17 Braven Environmental
	7.1.18 Brightmark
	7.1.19 CARBOLIQ
	7.1.20 Cassandra Oil (CASO)
	7.1.21 Chevron Phillips Chemical (CPChem)
	7.1.22 Clariter
	7.1.23 Composite Recycling
	7.1.24 Composite Recycling
	7.1.25 Demont
	7.1.26 Eco Power Synergy
	7.1.27 Ecomation
	7.1.28 Encina Development Group
	7.1.29 Enval
	7.1.30 Environmental Waste International (EWI)
	7.1.31 ExxonMobil
	7.1.32 Fabhind
	7.1.33 Freepoint Eco-Systems
	7.1.34 Fuenix Ecogy Group
	7.1.35 GlobalGreen International Energy
	7.1.36 Green Distillation Technologies (GDT)
	7.1.37 Green EnviroTech Holding
	7.1.38 Greenergy
	7.1.39 GreenMantra
	7.1.40 Handerek Technologies
	7.1.41 HUAYIN Renewable Energy Equipment
	7.1.42 Indaver
	7.1.43 INEOS Styrolution
	7.1.44 Integrated Green Energy Solutions (IGES)
	7.1.45 Itero Technologies
	7.1.46 Klean Industries
	7.1.47 Licella Holdings
	7.1.48 LyondellBasell
	7.1.49 MMAtwo (project)
	7.1.50 Mura Technology
	7.1.51 MyRemono
	7.1.52 Neste
	7.1.53 New Energy
	7.1.54 Nexus Circular
	7.1.55 Niutech Environment Technology Corporation
	7.1.56 Obbotec
	7.1.57 Österreichische Mineralölverwaltung (OMV)
	7.1.58 Plastic Advanced Recycling Corporation (P.A.R.C.)
	7.1.59 Plastic Energy
	7.1.60 Plastic2Oil
	7.1.61 PolyCycl
	7.1.62 Pryme-Cleantech
	7.1.63 Pyrowave
	7.1.64 Pyrum Innovations
	7.1.65 Quantafuel
	7.1.66 Recycling Technologies
	7.1.67 Renasci
	7.1.68 Renew One
	7.1.69 Repsol
	7.1.70 SAMKI GROUP
	7.1.71 Sepco Industries
	7.1.72 Shangqiu Jinpeng Industrial
	7.1.73 Splainex Ecosystems
	7.1.74 SYNOVA
	7.1.75 Technokomplex
	7.1.76 Unipetrol
	7.1.77 Versalis
	7.1.78 Vow ASA
	7.1.79 VTT Technical Research Centre of Finland
	7.1.80 Wastewise Group

	7.2 Pre-processing technology providers
	7.2.1 Coperion

	7.3 Post-processing and upgrading technology providers
	7.3.1 Agile Process Chemicals (APChemi)
	7.3.2 Axens
	7.3.3 Clean Planet Energy
	7.3.4 Topsoe Renewables


	8 Gasification
	8.1 Gasification technology providers
	8.1.1 AIMPLAS
	8.1.2 Cyclize
	8.1.3 Eastman Chemical Company
	8.1.4 Enerkem
	8.1.5 Fulcrum BioEnergy
	8.1.6 GIDARA Energy
	8.1.7 InEnTec
	8.1.8 Kiverdi
	8.1.9 Klean Industries
	8.1.10 LanzaTech
	8.1.11 Plagazi
	8.1.12 Waste2Tricity


	9 Enzymolysis
	9.1 Enzymolysis technology providers
	9.1.1 Carbios


	10 Uncategorised advanced recycling technologies
	10.1 Technology providers
	10.1.1 UBQ Materials


	11 List of Acronyms
	List of References



