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TWI UK Offices

TWI Ltd is one of the largest Research and

Aberdeen .

Technology organisations in Europe.

Rotherham Middlesbrough

Port Talbot
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TWI global presence
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TWI¢ Serving Industry for Over 70 Years

Outline Mission

< LAt ATo provide our Industrial
AResearch & Technology Organisation M ePnbers with authoritative

~ + Established in 1946 and impartial expert advice,
Alndustrial Membership based Ig‘gg\d\/rg(r)]vcveatrp]cgosuafﬁty
» Effectively owned by its Members and engineering, materials and
run by representatives from Member joining technologies
Companies
ANonprofit distributing AScope of Activities

4 No share holders
4 All income reinvested in the business
for benefit of Members

AFive UK locations and 11 international
subsidiaries

Welding & Joining
Structural Integrity
Materials & Corrosion
Surfacing
Non-Destructive Testing
l YR Y2NBXX®P

>
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Industrial Member Services:
free support to Branson

Enquiry Support

oSupport Members short
technical enquiries (via-€
mail, web-site or telephone)

«Request for information
wAdvice
uSecond opinion

aDirect contact with our
specialist engineers

oDuty Engineer*

Meetings

uMeet experts at TWI for in
depth technical discussion
on specific issues
oMultiple engineers
available to support
wAnnual liaison meetings
wW\ebexand
teleconferences
w\ebinars

Library

Unlimited user access to
information resource
through ourwebsite

Over 6,500 content items

more than 1,000 frequently
asked questions

knowledge summaries, best
practice guides,
WeldasearchTM

Library Catalogue otline

Register atvww.twi-global.com/reqister
* duty.engineer@twi.co.uk



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

Design &

Engineering

oDesign/
material/
process
optimisation

oTesting &
analysis

oFitness for
service

Process

adoption

oTechnology
innovation
oProcess
feasibility
oProcess
acquisition
oPrototype

Production

& Operation

oMaximise
quality
olnspection
O0Asset
management
olLife
extension

Industrial Member ServicesProject based

Failure &

mitigation

oFailure
analysis

oRepair

oDisputes/
litigation

e sorwere SO canteon
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PCT group Industry Sectors

Oil&Gas Automotive Aerospace Construction
Corrosion protection and Light weighting , smart Light weighting, smart Light weighting and
light weighting in polymers and recycling polymers cost/energy efficient
Upstream and
downstream
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TWI Innovation network and PIPs

Non-Metallic N I C
Innovation e
Centre non-metallic

innovation
centre

https:// www.non-metallic.com
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Polymer development plastics recycling & sustainability

A Material selection

A Circularity by design

A Servicdife determination

A Product design

A Improving material properties
A End Of LifeEol) management
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Shift towards non metallic and material requirements

Reinforced ThermoplasticBipe (RTP)

External Coatng

\\‘*\/‘( Remforced Tapes
/\ /
"' Internal Liner

—
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Material requirements and process restrictions

Vi

amorphous

polymer

< crystalline
lamella




Strategld:actors for Sustainability

Waste source

Available technology and infrastructure
Desired outcome and future applications
Material lifecycle characteristics

Desired material guarantees
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Material lifecycle characteristics

Intrinsic material properties?
Sustainable by design?
Ageing / exposure ?
Degradation?

Additives and shelf life?
Biobase@

> > I v I I
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Barriers to Plastics Recycling

Regulatory Environmental
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Why Recycle?
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Energy considerations

Plastic waste management: Methods and associated energy

O

Product Banning Single

Pyrolysis Thermal / Catalytic Reduction Plastics Recycling Refurbishment  use plastic
" o Chemical Mechanical
Decomposition Depolymerisation Recycling Recycling

sabers Abiaug

Energy Monomer Polymers & b Plastic
et P Waste
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Requires combinational

W
Desired Outcome recycling

Reclaimed material can
be used in a number of
application based on

/ intrinsic properties

Entitles that the
—— @R[ material is reused in
original application

\ wOnNly mechanical
recycling applied
Therecyclateis used

as backing and
secondary applications
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Improved sorting (inventory management)

»  AAdvanced labelling
' Alnstitution Plastics management
AWaste segregation
utomated Sorting

ALinear combination of
sorting equipment 7
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Recycling Techniques

Chemical Recycling

Large volumes Controlled volume$
Low cost v
v
Downcycling Special requirements |

Mechanical Recycling

\ 4

Through presorting
circularity may be achieved

Upcycling

Combinational

Efficient «—

— Materials of high purity
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ISCPREP



ISOPREP

© Funded through EU Horizon .
2020 programme with a budget
of U6. 3M.

© lonic Liquid based PP recycling
O Led by TWI.

© Consortium consists of 10
partners from 5 European
countries

©O Focused on recycling PP from
Carpet waste

l ‘ ‘ P R E P The ISOPREP project (Grant number 820787) is funded by the European
phis Union’s Horizon 2020 research and innovation programme 4
7Y 4
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TWI

The | SOPREP project (Grant number 820787) is funtﬂ
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Process overview ISOPREP”

Dissolution of PP with the use of IL
Coarse Filter Removal of undissolved materials

Membrane feed tank
T e Removal of pigments

Concentrate Precipitation L .
s Precipitation of PP with the use of IPA
Basket filter Nutschéfilter Filtration of precipitated PP
Distillation of IPA

The | SOPREP project (Grant number 820787) is f untﬂ
research and innovation programme Copyright © TWI Ltd023




Process overview

The | SOPREP project (Grant number 820787) is fun
research and innovation programme




Chemical recycling plant

I1SOPREP”

(e, e

A oria Bt . & b YR ] R ~ o IS KD .
The | SOPREP project (Grant number 820787) is funcé
research and innovation programme
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TWI The | SOPREP project (Grant number 820787)
7 4 o unt research and innovation programme




The | SOPREP project (Grant
research and innovation programme
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The | SOPREP project
research and innovation programme
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The | SOPREP project
research and innovation programme
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ISOPREP"
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hemical recycling plant

The | SOPREP project (Grant number 820787) is f
research and innovation programme
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ISOPREP"

www.isoprep.co.uk

Follow us on
LinkedIn

&
Twitter

The | SOPREP project (Grant number 820787) 1is funcq
research and innovation programme
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SUSTAINABLE
RECYCLING

OF MULTILAVER so L
PACKAGING

INTO HIGH PURITY n E c

POLYMERS
AND ALUMINIUM

The ISOPREP project (Grant number 101003532) i s funded by the European
2020 research and innovation programme
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ADVANCED SORTING
SOLVENT TOOLBOX
LAYER SEPARATION

RECLAMATION
LABELLING

TWI The ISOPREP project (Grant number 101003532) i s funded by the Europea nq
7 4 2020 research and innovation programme Copyright © TWI Ld023




SolRe@ Project

A Improving sortingseparation and recycling of
pharma blister packs and laminate consumer
packaging

A Funded through EU Horizon 2020 programme

A Consortium of 8 partners from 6 different countries

A Wasteconsisting of multiple layers of polymers and aluminium

A Developa toolbox of novel green solvent systems (TRL5) that
can delaminate multiayer packaging material and selectively
dissolve

TWI

The ISOPREP project (Grant number 101003532) i s funded by the Europea ne
7Y 4
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SolRe@ Project

CIRCULARITY
IN MULTILAYER PACKAGING

The ISOPREP project (Grant number 101003532) i s funded by the Europea n@
2020 research and innovation programme Copyright © TWI L#023




Multilayer Films
Coatingg protects printing

/ Outer Layec printing surface
Structural layer provides shape and
protection against tearing

Tie Layer combines/adheres dissimilar
materials

Barriersg oxygen/moisture/light barrier

Sealg polymers with low melting points
that can be heat sealed; must not interact
with packaging contents

SourceRagaertK.,Delvag L. and Vaseem K., 2017. Mechanical and chemical
TWI recycling of solid plastic waste. Waste Management, 69, pp&4
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Approach

A Solvent Design Solubility Parameters Design of Experiments

A Screening
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Lab Reactor

A Lab Reactor

A Pilot Process
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