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Future of Plastics Conference 

George V. Theodosopoulos, M.Sc., Ph.D.

Senior Project Leader

Emerging technologies, material 
and process requirements for 

sustainability 

February 14th Athens, Greece 
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TWI UK Offices

Middlesbrough

Port Talbot Cambridge

Rotherham

AberdeenTWI Ltd is one of the largest Research and 

Technology organisations in Europe. 
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TWI global presence
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Outline

ÁResearch & Technology Organisation 
Ä Established in 1946

ÁIndustrial Membership based
Ä Effectively owned by its Members and 

run by representatives from Member 
Companies

ÁNon-profit distributing
Ä No share holders
Ä All income re-invested in the business 

for benefit of Members

ÁFive UK locations and 11 international 
subsidiaries

TWI ςServing Industry for Over 70 Years
Mission

ÁTo provide our Industrial 
Members with authoritative 
and impartial expert advice, 
knowhow and safety 
assurance through 
engineering, materials and 
joining technologies

ÁScope of Activities
Ä Welding & Joining
Ä Structural Integrity
Ä Materials & Corrosion
Ä Surfacing
Ä Non-Destructive Testing
Ä !ƴŘ ƳƻǊŜΧΧΦ
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Meetings

ωMeet experts at TWI for in-
depth technical discussion 
on specific issues

ωMultiple engineers 
available to support

ωAnnual liaison meetings

ωWebexand 
teleconferences

ωWebinars 

Industrial Member Services:
free support to Branson

Library

Unlimited user access to 
information resource 
through our website

Over 6,500 content items

more than 1,000 frequently 
asked questions

knowledge summaries, best 
practice guides, 
WeldasearchTM, 

Library Catalogue on-line

Enquiry Support

ωSupport Members short 
technical enquiries (via e-
mail, web-site or telephone)

ωRequest for information

ωAdvice

ωSecond opinion

ωDirect contact with our 
specialist engineers

ωDuty Engineer*

Register at www.twi-global.com/register
* duty.engineer@twi.co.uk

http://www.twi-global.com/register
mailto:duty.engineer@twi.co.uk


Copyright © TWI Ltd 2023

6

Industrial Member Services ςProject based

Design & 
Engineering

oDesign/ 
material/ 
process 
optimisation

oTesting & 
analysis

oFitness for 
service

Process 
adoption

oTechnology 
innovation

oProcess 
feasibility

oProcess 
acquisition

oPrototype

Production 
& Operation

oMaximise 
quality

oInspection

oAsset 
management

oLife 
extension

Failure & 
mitigation

oFailure 
analysis

oRepair

oDisputes/ 
litigation

Information 
services

Software
Codes and 
standards

Training & 
Certification
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PCT group  - Industry Sectors

Oil&Gas

Corrosion protection and 
light weighting in 

Upstream and 
downstream 

Automotive

Light weighting , smart 
polymers and recycling 

Aerospace

Light weighting, smart 
polymers

Construction

Light weighting and  
cost/energy efficient
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TWI Innovation network and PIPs

Non-Metallic
Innovation 

Centre

https:// www.non-metallic.com



Copyright © TWI Ltd 2023

9

ÁMaterial selection 

ÁCircularity by design

ÁService life determination

ÁProduct design

ÁImproving material properties

ÁEnd Of Life (EoL) management

Polymer development plastics recycling & sustainability
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Shift towards non metallic and material requirements 

Reinforced Thermoplastics Pipe (RTP)
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Material requirements and process restrictions

Vh
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Strategic Factors for Sustainability
üWaste source
ü Available technology and infrastructure
ü Desired outcome and future applications
üMaterial lifecycle characteristics
ü Desired material guarantees 
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Material lifecycle characteristics

Á Intrinsic material properties?
Á Sustainable by design? 
Á Ageing / exposure ?
Á Degradation?
Á Additives and shelf life?
Á Biobased?
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Materials

Technical

EnvironmentalRegulatory

Economical

Barriers to Plastics Recycling
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Why Recycle?
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Energy considerations

Energy 
Recovery

Feedstock
Monomer 
Recovery

Polymers & 
Chemicals

Plastics Product Reuse
Plastic 
Waste

Banning Single-
use plastic

Product
Refurbishment 

Chemical 
Recycling 

Mechanical 
Recycling Depolymerisation

Plastics Recycling Pyrolysis

Decomposition

Thermal / Catalytic Reduction 

E
n

e
rg

y S
ta

g
e

s

Plastic waste management: Methods and associated energy 
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Upcycling

ωRequires combinational 
recycling

ωReclaimed material can  
be used in a number of 
application based on 
intrinsic properties

Closed- Loop
ωEntitles that the 

material is reused in 
original application

Downcycling

ωOnly mechanical 
recycling applied

ωThe recyclateis used 
as backing and 
secondary applications

Recycling 

Desired Outcome
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Improved sorting (inventory management)

ÁAdvanced labelling

ÁInstitution Plastics management

ÁWaste segregation 

ÁAutomated Sorting

ÁLinear combination of 
sorting equipment 
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Combinational

Chemical Recycling Mechanical Recycling

Recycling Techniques

Downcycling

Efficient Materials of high purity 

Through pre-sorting 
circularity may be achieved

Large volumes 
Low cost

Upcycling

Special requirements 

Controlled volumes 
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ISOPREP
Funded through EU Horizon 

2020 programme with a budget 

of ú6.3M. 

Ionic Liquid based PP recycling

Led by TWI. 

Consortium consists of 10 

partners from 5  European 

countries

Focused on recycling PP from 

Carpet waste 
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ISOPREP at a glance

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Process overview 

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Process overview 

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Chemical recycling plant

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Chemical recycling plant

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Chemical recycling plant

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Chemical recycling plant

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Chemical recycling plant

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Chemical recycling plant

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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Chemical recycling plant

The ISOPREP project (Grant number 820787) is funded by the European Unionôs Horizon 2020 

research and innovation programme
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research and innovation programme

Follow us on 
LinkedIn 

&

Twitter
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The ISOPREP project (Grant number 101003532) is funded by the European Unionôs Horizon 

2020 research and innovation programme
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The ISOPREP project (Grant number 101003532) is funded by the European Unionôs Horizon 

2020 research and innovation programme
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The ISOPREP project (Grant number 101003532) is funded by the European Unionôs Horizon 

2020 research and innovation programme

SolRec2  Project 

ÁImproving sorting, separation and recycling of 
pharma blister packs and laminate consumer 
packaging

ÁFunded through EU Horizon 2020 programme 
ÁConsortium of 8 partners from 6 different countries
ÁWaste consisting of multiple layers of polymers and aluminium
ÁDevelop a toolbox of novel green solvent systems (TRL5) that 

can delaminate multi-layer packaging material and selectively 
dissolve
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The ISOPREP project (Grant number 101003532) is funded by the European Unionôs Horizon 

2020 research and innovation programme

SolRec2  Project 



Copyright © TWI Ltd 2023

37

Multilayer Films

Barriers ςoxygen/moisture/light barrier

Outer Layer ςprinting surface

Structural layer ςprovides shape and 
protection against tearing 

Tie Layer ςcombines/adheres dissimilar 
materials

Coating ςprotects printing

Seal ςpolymers with low melting points 
that can be heat sealed; must not interact 
with packaging contents

Source: Ragaert, K., Delva, L. and Van Geem, K., 2017. Mechanical and chemical 
recycling of solid plastic waste. Waste Management, 69, pp.24-58.
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Approach

ÁSolvent Design

ÁScreening 
Experiments

ÁLab Reactor

ÁPilot Process

Design of Experiments

Screening Experiments

Solubility Parameters

Lab Reactor


