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NEW FOR 2021

Plastics Recycling World magazine is now available free-of-charge 
on iPads, iPhones and a huge range of Android-based tablets  
and smartphones. 
Our dedicated Plastics Recycling World app is easy to use and provides completely free  
access to the latest edition of the magazine plus more than 20 free-to-read back issues. 

Sponsored by

 

The Plastics Recycling World app is sponsored by FIMIC, which 
specialises in automatic and self-cleaning screen changers for 
all plastics recycling applications. Designed and manufactured 
in Italy, FIMIC screen changers are used worldwide. The 
company’s cutting-edge solutions meet and exceed the most 
demanding requirements in terms of material feedstock, degree 
and type of contamination, production throughput, and system 
uptime. Learn more at www.fimic.it/en

FREE app

Once you have downloaded an issue, you can read it 
offline, there’s no need for an internet or data connection. 
AMI’s other magazine apps – Compounding World, 
Injection World, Film and Sheet Extrusion and Pipe 
and Profile Extrusion – have been downloaded 
more than 67,000 times by readers around 
the globe. Why not try it yourself? The Plastics 
Recycling World app is available in Apple’s App 
Store and Google Play. Just search for ‘AMI Plastics’, 
or simply click on the relevant button below.

https://apps.apple.com/us/app/plastics-recycling-world/id1546068297
https://play.google.com/store/apps/details?id=com.yudu.na.ami.prw&gl=GB
www.fimic.it/en


www.plasticsrecyclingworld.com  May/June 2021  |  PLASTICS RECYCLING WORLD 3

CONTENTS

www.plasticsrecyclingworld.com/Subscribe.aspx

4 News
News from the global plastics recycling industry, including: Suez 

agrees to share deal with Veolia; Erema boosts sales

13 Advanced recycling policy status in USA
The American Chemistry Council provides an update on the many 

policy initiatives to improve US plastics recycling and its Roadmap to 

Reuse involving chemical recycling. By Craig Cookson

21 Closing the loop for plastics processors
In-house and post-industrial recycling is becoming increasingly 

important as plastics processors look to closed-loop production  

to contribute to circular economy objectives. By Mark Holmes 

35 Flexibility is key to shredding success 
Increasingly complex and tougher plastics recycling operations 

require robust and versatile shredders. Mark Holmes reports on new 

developments

41 Making the most of the mix
Various specialist additives companies have developed solutions  

for getting immiscible polymers to work together in recycled 

compounds. By Peter Mapleston

54 Diary

COMING NEXT ISSUE
� Colours   � Washing & Drying   � WEEE & ELV Recycling

© Copyright Applied Market Information. No part may be reproduced without the prior written permission of the publisher.

CONTACT US CLICK HERE TO MAKE SURE YOU GET YOUR COPY

PAGE 13

PAGE 4

PAGE 35

PAGE 41

PAGE 21

EDITORIAL

Editor-in-Chief: Chris Smith
cs@amiplastics.com

Editor: David Eldridge
de@amiplastics.com

Technology Editor: Peter Mapleston
editorial@plasticsrecyclingworld.com

Contributing Editor (UK): Mark Holmes
editorial@plasticsrecyclingworld.com

Events and Magazines Director: Andy Beevers
abe@amiplastics.com

Third Floor, One Brunswick Square, 
Bristol, BS2 8PE, United Kingdom
Tel:+44 (0)117 924 9442
Fax:+44 (0)117 311 1534
www.amiplastics.com

www.twitter.com/plasticsworld
Registered in England No: 2140318

DOWNLOAD MEDIA DATA

ADVERTISING

Advertisement Manager: Claire Bishop
cb@amiplastics.com    T/ +44 (0)7905 848744

Sales & Commercial Manager: Levent Tounjer
lt@amiplastics.com    T/ +44 (0)7718 578559

Exhibition & Advertising Sales Manager: Jessica 
Szuts-Naranjo
jna@amiplastics.com    T/ +44 (0) 117 314 8173

Advertising Sales (China/Hong Kong): Maggie Liu
maggieliu@ringiertrade.com    T/ +86 13602785446 

Advertising Sales (Taiwan): Ms Sydney Lai 
sydneylai@ringier.com.hk    T/ +886-913625628

http://www.plasticsrecyclingworld.com/Resources/PDF/MP/AMI_Digital_Magazines_Media_Pack_PRW_web.pdf


PLASTICS RECYCLING WORLD  |  May/June 2021 www.plasticsrecyclingworld.com4

NEWS

Suez agrees to share 
deal with Veolia
France-based waste 
management, water and 
recycling groups Veolia and 
Suez have come to an 
agreement for Veolia to take 
over Suez, which had 
resisted the former’s 
approaches for months. 
They agreed on a price of 
€20.50 per Suez share 
conditional upon the 
signature of a Combination 
Agreement. 

The intended outcome of 
the transaction will be the 
creation of a “new Suez” 
with revenues of around 
€7bn, while Veolia said it 
intends to become “a global 
champion of ecological 
transformation, with 
revenues of around €37bn, 
through the Suez takeover 
bid, in which all the strategic 
assets identified by Veolia 
will remain”.

The two groups propose 
that the new Suez “should 
be owned by a group of 
shareholders including 
financial partners from both 
groups and by employees. 
The majority of the share-
holders of the new Suez will 
be French.”

The new Suez will 
continue its municipal water 
and solid waste activities in 
France, along with its 

EU plans
for zero
pollution
The European Commis-
sion has adopted the EU 
Action Plan “Towards 
Zero Pollution for Air, 
Water and Soil” as part of 
its European Green Deal. 

The Commission said 
the plan ties together all 
relevant EU policies to 
tackle and prevent 
pollution, with a special 
emphasis on how to use 
digital solutions to tackle 
pollution. It will review 
relevant legislation to 
identify remaining gaps.

Frans Timmermans, 
Executive Vice President 
for the European Green 
Deal, said: “New green 
technologies already here 
can help reduce pollution 
and offer new business 
opportunities. Europe’s 
efforts to build back a 
cleaner, fairer, and more 
sustainable economy 
must likewise contribute 
to achieving the zero 
pollution ambition.”

The 2030 targets in the 
action plan include 
improving water quality 
by reducing waste plastic 
at sea by 50% and 
microplastics released 
into the environment by 
30%. 

� https://ec.europa.eu

activities in Italy, Czech 
Republic, Africa, Central 
Asia, India, China, Australia.

Suez has a large plastics 
recycling business in 
Europe. Its website says it 
reprocesses more than 
400,000 tonnes of plastics 
waste and produces 
100,000 tonnes of recycled 
polymer every year. The 
main materials it recycles 
are PET, PE and PP.

Four Suez plants are 
located in France: Limay 
(which has 32,000 tpa rPET 
pellet capacity); Landemont 
(LDPE agricultural film 
recycling with 20,000 tpa 
capacity); Bayonne (17,000 
tpa rPET flake capacity); and 
Vernie (a hard PVC recycling 
site with 15,000 tpa capacity). 

Suez is a partner with 
LyondellBasell in the QCP 
plastics recycling business 

which has a 35,000 tpa PE 
and PP recycling facility in 
Geleen, Netherlands. In 
December 2020, the 
partners acquired Tivaco in 
Belgium, which added 
approximately 22,000 tpa of 
recycled PP and PE to QCP. 

Other Suez businesses in 
Netherlands, Luxembourg, 
Germany and Poland are 
being divested in a deal 
signed in September 2020 
with PreZero, the environ-
mental division of Schwarz 
Group in Germany. In April, 
the European Commission’s 
merger regulator approved 
the sale to PreZero condi-
tional on the divestment of 
Suez’s lightweight packag-
ing (including plastics) 
sorting business in the Neth-
erlands.

� www.suez.com

� www.veolia.com

Resilux doubles rPET production capacity

Suez recycles plastics in France and other European countries

Resilux, the Belgian PET bottle and 
preform producer, has announced a 
major new technology investment 
which will result in the company 
doubling its bottle-to-bottle PET 
recycling capacity. 

Resilux will install a Vacunite system 
from Erema at its Recycling Compe-
tence Centre in Bilten, Switzerland. The 
investment has been made in response 
to increased customer demand and 
the expectation that production will 

increase in the future. 
Marcel van de Sande, Resilux Group 

Chief Operating Officer, said: “The new 
technology puts us in the perfect 
position to ride the next green wave.”

� www.resilux.com
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Join us on the responsible path to a successful 
future. Benefit from our comprehensive know-
how and first-class technology solutions for 
various plastics recycling processes. 
www.coperion.com/recycling 

COPERION PLASTICS  
RECYCLING TECHNOLOGY.
EFFICIENT. SUSTAINABLE. 
RESPONSIBLE.
Discover our first-class technology solutions:

 + for compounding, extrusion, feeding, conveying and bulk material handling
 + fulfilling highest quality standards and maximum reliability

> extruders   > feeders   > components   > pneumatic conveying   > complete systems

https://www.coperion.com/en/industries/plastics/recycling
https://www.coperion.com/en/industries/plastics/recycling
https://www.coperion.com/en/industries/plastics/recycling
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Erema boosts sales in 2020/21
despite Covid challenge
Plastics recycling technology 
group Erema has announced 
a 20% increase in turnover to 
€250m in its 2020/21 
financial year. Its growth is 
reflected in the number of 
employees rising to 660. 

Erema said the start of the 
fiscal year in 2020 was 
“particularly challenging” 
due to the first Covid-19 
lockdown imposed in its 
home country Austria and 
the worldwide spread of the 
pandemic. “Nevertheless, 
the development work and 
investments of the past years 
paid off impressively,” it said. 

These investments 
included a major expansion 
of its HQ in Ansfelden where 
the manufacturing space has 
doubled and the customer 
test centre enlarged.

Manfred Hackl, CEO of 
Erema Group, said:”Over 
the past three years, we 
have invested almost €60m 

in the modernisation and 
expansion of our locations 
as well as in the consolida-
tion of our customer service 
network, and the order 
situation is good. So we 
have a very confident 
outlook for the future.”

The company also 
indicated technological 
growth in all segments. As 
an example, it said its 
systems make it possible to 
use post-consumer recy-
clate for packaging in the 
cosmetics and food sectors. 
Orders for Intarema TVEplus 

systems with ReFresher 
odour reduction have 
increased: recycling 
capacity for such systems 
sold in the past fiscal year is 
250,000 tonnes per year.

Erema said another 
technology doing well is 
Vacunite, which was devel-
oped for recycling of PCR 
PET for food-contact uses. 

“We have delivered a 
great deal of development 
work over the past few years. 
With the high level of quality 
we have achieved as a result, 
we are now meeting the 

precise requirements of the 
growing number of brand 
manufacturers who are 
committed to plastics 
recycling and the circular 
economy.”

The group’s subsidiaries 
are Erema, Pure Loop, 
Umac, 3S, Keycycle and 
Plasmac. At the Plasmac site 
in Italy, the manufacturing 
area has been doubled in 
the past fiscal year and a 
new demonstration centre 
for machine acceptance 
tests was also built.

� www.erema.com

Erema’s investments include a major expansion of its HQ in Ansfelden, Austria

Evergreen to expand rPET production
PET recycler Evergreen has said it will 
double capacity of recycled food-
grade PET to 80m lbs in an expansion 
of its facility in Clyde, Ohio, US.

In the project, the company is 
constructing a new, 54,000 square-
foot building adjacent to its current 
238,000 square-foot facility. The 
building will house a new high-vol-
ume production line for food-grade 
rPET pellets. 

Evergreen, which is owned by 
Greenbridge, has two existing rPET 
lines at Clyde which will be retrofitted 
with solid-state polycondensation 
reactors. This will mean that all three 
lines can produce the higher quality 

rPET required by consumer products 
brands, not just in packaging for food 
and beverages but also health and 
beauty, and other consumer products.

Construction work is planned to 
begin in May 2021 with completion 
expected in mid-2022.

AMP Robotics separately an-
nounced that it has deployed six 
AI-guided robotic sorting systems 
with Evergreen at its Clyde facility. 
AMP’s technology identifies and sorts 
green and clear PET from post-con-
sumer bales of plastic soft drink 
bottles.

� www.evergreentogether.com

� www.amprobotics.comIM
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www.cmg.it

• Patent Pending 
Technology

• Industry 4.0 certified

• Innovative 
Temperature 
Control and Adjustment

• No deterioration 
or degradation
of the Biodegradable 
polymer

• Fully Integral 
feed conveying, 
grinding, cooling, 
evacuation, air 
filtration System

• 100% Proprietary 
Development of CMG 
Granulators

• Range of capacities 
200 to 2000 kg/h

Biodegradable plastics recycling 
made possible with Bio-Gran

Bio-Gran

http://www.cmg.it/?lang=en
http://www.cmg.it/?lang=en
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SCG to 
take over 
Sirplaste
Thailand’s SCG Chemicals 
is acquiring a controlling 
stake in Portuguese 
plastics recycler Sirplaste. 
The deal is expected to 
be completed by the end 
of 2021, said PLMJ which 
advised SCG.

SCG, which is owned 
by The Siam Cement Pub-
lic Co, is one of the 
largest petrochemical 
companies in Asia and 
has plans to expand into 
Europe. It produces PP, 
PE and PVC.

Sirplaste is Portugal’s 
largest plastics recycling 
company with an annual 
capacity of 36,000 
tonnes. It also operates in 
other European countries.

� www.scgchemicals.com

� https://sirplaste.pt

Borealis and Stena plan
chemical recycling unit
Borealis, together with Stena 
Recycling, has initiated a 
feasibility study for construc-
tion of a chemical recycling 
unit at its site at Stenung-
sund in Sweden.

Depending on the 
outcome of the study and a 
final positive investment 
decision, operations could 
begin in 2024 with products 
supplied under the Borcycle 
C brand. The unit would be 
managed by Borealis, which 
said the proposed project 
would be the first chemical 
recycling facility to be 
integrated into a cracker. 

Part-funded by a grant 
from the Swedish Energy 
Agency, the study will look 
at the optimal technology 
for the unit and its integra-
tion into the Borealis 

cracker. Stena’s role in the 
project is to supply the 
waste material from its 
mechanical recycling sorting 
operations.

Borealis said that it will 
also co-operate indepen-
dently with Fortum Recy-
cling & Waste on a further 

project involving the 
sourcing of plastic waste for 
the new unit. Fortum will 
apply for public funding for 
a feasibility study to define 
technical requirements for 
pre-treatment of plastics, 
quality control and sourcing. 

� www.borealisgroup.com

Above: Borealis plans to build a chemical recycling unit at its 

Stenungsund site in Sweden
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Mattel gives second life to used toy plastics
Plastic toy brand owner Mattel has 
launched the PlayBack takeback pro-
gram to recover and reuse materials 
from old Mattel toys in new products. 
The initial program will be in USA and 
Canada but it will extend to France, 
Germany and UK through recycling 
partners. 

The program supports the company’s 
goal to achieve 100% recycled, recycla-
ble or bio-based plastic materials across 
all products and packaging by 2030.

The scheme enables consumers to 
return used Mattel toys via an online 
delivery service. The toys collected will 
be sorted and separated by material 
type and then recycled. Mattel said 
materials that cannot be used as recycled 
content in new toys will be downcycled. 

At launch, the program will accept 
Barbie, Matchbox and MEGA toys for 
recycling with other brands to be added 
in the future.

� https://corporate.mattel.com

Carton recycling plant starts up in Germany
A beverage carton recycling plant has 
been opened by Palurec near Co-
logne, Germany, to separate LDPE film, 
HDPE caps and aluminium and 
produce recyclates. In the first stage, 

the plant’s capacity is approximately 
18,000 tonnes.

Palurec was founded in December 
2017 by the FKN association of carton 
manufacturers. The three member 

companies of FKN – Elopak, SIG 
Combibloc and Tetra Pak – have invested 
€8m in the new Palurec facility, which 
uses a mechanical recycling process.

� www.palurec.com

https://corporate.mattel.com


MASTERBATCHES

www.global-colors.net
www.global-colors.net
www.plastikakritis.com
www.globalcolors.pl
www.globalcolors.ru
www.senkroma.com.tr
www.romcolor.ro


PLASTICS RECYCLING WORLD  |  May/June 2021 www.plasticsrecyclingworld.com10

NEWS

Plastipak’s 
rPET plan
in Spain
Rigid packaging group 
Plastipak has announced a 
recycling investment at its 
manufacturing site in 
Toledo, Spain. The unit will 
be able to convert rPET 
flake into food-grade rPET 
pellets suitable for direct 
use in new preforms, 
bottles and containers 
produced at the site.

The new recycling 
plant will produce 20,000 
tonnes per year of 
food-grade rPET pellets 
when it starts production, 
which is expected to be 
in the summer of 2022. 

When completed, this 
will be Plastipak’s fifth 
rPET production plant in 
its global operations. 
Plastipak – which claims 
to be the largest produc-
er of food-grade rPET in 
Europe – has rPET plants 
in France, Luxembourg 
and the UK, and currently 
produces more than 
130,000 tonnes of rPET 
each year in Europe. 
Plastipak, based in 
Plymouth, Michigan, also 
has an HDPE and PET 
recycling facility in the US.

� www.plastipak.com

Covid pandemic limits 
VinylPlus PVC recycling

Rehau UK opens new PVC recycling facility

About 730,000 tonnes of PVC in the EU was recycled in 2020 as part of the VinylPlus programme

The impact of Covid-19 on 
recycling activities in the EU 
is shown in the latest figures 
from the long-running 
VinylPlus PVC industry 
programme. 

The amount of PVC 
recycled and re-used into 
new products was about 
730,000 tonnes in 2020, 
said VinylPlus in its annual 
progress report. This was a 
decline from the 771,313 
tonnes reported by the 
programme for 2019.

VinylPlus said it “still 
achieved a great result” 
considering the challenges 
that Covid-19 presented for 
the EU PVC industry last 
year. The 730,000 tonnes 
figure was above 91% of the 

programme’s 2020 target.
“Looking ahead, VinylPlus 

confirms its strong engage-
ment and commitments to 
recycle 900,000 tonnes of 
PVC per year by 2025, in 
line with the ambitions of 
the Circular Plastics Alliance, 
and 1m tonnes by 2030,” 
said VinylPlus.

Two ten-year pro-
grammes have now been 
completed which resulted in 
6.5m tonnes of PVC being 
recycled since 2000. Since 
the start of the first pro-
gramme (called Vinyls2010), 
VinylPlus had seen year-on-
year increases in PVC 
recycling and it said it “was 
well on track to meet its 
recycling target of 800,000 

tonnes per year by 2020 
prior to the Covid-19 
pandemic”.

Brigitte Dero, Managing 
Director of VinylPlus, said: 
“Looking back, we have 
achieved a lot. However, 
there is still much more to 
do, especially if we intend to 
proactively contribute to the 
UN Sustainable Develop-
ment Goals. We now move 
forward to the next stage of 
our commitment to sustain-
able development.”

The official launch of the 
VinylPlus 2030 commitment 
will happen at its Sustain-
ability Forum, a live and 
online event which takes 
place on 17 June.

� www.vinylplus.eu

Window manufacturer Rehau has 
invested £10m in a state-of-the-art PVC 
recycling facility in the UK as part of a 
larger investment programme.

Rehau UK’s PVCR subsidiary has 
moved to a new purpose-built facility 
in Runcorn, which has monthly repro-
cessing capacity of 1,000 tonnes of 
PVC windows and doors.

An investment of more than £60m in 
recycling infrastructure has been made 
across the Rehau Group, including this 
new facility in the north of England. 
Rehau said that it expects the Runcorn 
facility to recycle 24,000 tonnes per year 
of PVC window frames by 2024.

The group also aims to: work with 
more OEMs to optimise PVC recycling 

and reduce energy consumption; 
improve its separation process to keep 
up with sustainability legislation and to 
minimise by-products; develop relation-
ships with partners to most efficiently 
manage waste streams; and invest in 
consumer awareness campaigns to 
drive demand for recycled windows.

� www.pvcr.co.uk
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USA  |  CHEMICAL RECYCLING

To help create a more circular economy for plastics, 
America’s Plastic Makers have set a goal for 100% 
of US plastic packaging to be reused, recycled or 
recovered by 2040. To get there we developed our 
Roadmap to Reuse which highlights six key areas 
for plastics makers and the value chain to focus on 
to help solve our plastic waste challenges. Not 
surprisingly, smart public policy is an important 
catalyst and enabler for creating a circular econo-
my for plastics and achieving our goals.

Our vision of plastics in a circular economy is 
simple yet bold. After plastic packaging has been 
used and collected for recycling, many of the typical 
bottles and containers will be mechanically recycled: 
ground up and melted into plastic pellets to make 
new packaging or products, like they are today. 

Plastics that are more difficult to recycle me-
chanically, such as pouches and tubes, will be 
“reverse manufactured” using advanced recycling 
technologies, an umbrella term for various tech-
nologies that use chemistry to break down post-
use plastics into basic raw materials for remanufac-
turing. Advanced recycling can produce new 
virgin-like materials used to make products 
including plastics and chemicals, polymer addi-
tives, waxes, lubricants, coatings, and many other 
products of chemistry. 

Advanced recycling technologies can overcome 
most technical limitations of mechanical recycling 
and help meet the growing demand for recycled 
resin. For example, advanced technologies enable 
the recycling of a wider range of post-use plastics, 

Advanced recycling: the 
policy status in the USA
In this article, the American Chemistry Council provides an update 
on the many policy initiatives to improve US plastics recycling 
and its Roadmap to Reuse involving chemical recycling. 
By Craig Cookson, Senior Director, Recycling and Recovery

Main image: 

Advanced 

recycling can 

produce new 
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USA  |  CHEMICAL RECYCLING

can remove colorants and other contaminants used 
in plastics and can produce recycled plastics with 
the same properties as virgin materials that can be 
used in a wider number of applications, including 
direct food contact, pharmaceutical and healthcare 
applications.

These products of mechanical and advanced 
recycling are used as alternatives to fossil energy-
based products and help reduce the environmen-
tal footprint of plastics.

New commitments 
To create this circular economy – in which plastics 
typically are reused rather than discarded – the 
plastics value chain is ramping up its commitments. 
Large brand companies and their suppliers have 
committed to make packaging easier to recycle and 
to use increasingly more recycled plastics, which 
creates more demand for the recycling of plastics. 
And plastic makers are committing to make more 
recycled plastics, including those produced through 
use of advanced recycling. For example, resin 
suppliers are developing and investing in innova-
tive advanced recycling technologies and produc-
ing recycled resin made from these technologies.

Advanced recycling is poised to play a key role 
in enabling the transition to a circular economy for 
plastics. In fact, it already is playing a role as 
products from advanced recycling have made their 
way into the marketplace for recycled plastics. 
Major brands in Europe and North America such as 
Tupperware, Nalgene, Mondelez, Unilever, and 
Bradbury’s Cheese have started to incorporate 
advanced recycled plastics in their food grade 
packaging.

Federal policy
As awareness of the problem of plastic waste in our 
environment increases, policy makers at the federal 
and state levels in the United States are looking for 
ways to increase plastics recycling, and they’re 
often – although not always – taking notice of 
advanced recycling technologies. 

Legislation: At the federal level, multiple bipartisan 
legislative proposals from the previous session of 
Congress focused on ways to increase plastics 
recycling. And, so far in 2021 the RECOVER Act, 
RECYCLE Act, and the Plastic Waste Reduction and 
Recycling Research Act have been reintroduced. �
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We expect additional proposals this session.
Predominately designed to enhance interna-

tional collaboration to address plastic waste, the 
Save Our Seas Act 2.0 passed in December with 
bipartisan support – including the support of plastic 
makers. The Act includes multiple provisions to 
increase plastics recycling, such as support for the 
domestic recycling infrastructure and innovative 
ways to repurpose used plastics that can help grow 
the circular economy.

Department of Energy: In 2019, the US Depart-
ment of Energy (DOE) established the Plastics 
Innovation Challenge to “create a comprehensive 
program to accelerate innovations that will dramati-
cally reduce plastic waste in oceans and landfills 
and position the US as a global leader in advanced 
plastics recycling technologies…”.

To strengthen these efforts, in February 2020 the 
American Chemistry Council (ACC) and DOE 
announced a Memorandum of Understanding, a 
framework for collaboration on the development of 
innovative plastics recycling technologies. ACC and 
DOE will collaborate on improving collection and 
sortation of used plastics, conversion technologies 

that can add value, measuring the environmental 
benefits of recycling and designing for recycling.

DOE followed up in January 2021 with the 
release of the Plastics Innovation Challenge Draft 
Roadmap that “identifies key research needs and 
opportunities for DOE-sponsored research and 
development… and opportunities across thermal, 
chemical, biological, and physical recycling and 
upcycling methods, as well as material design 
strategies for recyclability”.

Environmental Protection Agency: In October 
2020, the US Environmental Protection Agency 
issued a draft National Recycling Strategy with a 
goal of achieving a 50% recycling rate for all 
materials by 2030 (the 2018 recycling rate was 
32%). The strategy followed on the heels of EPA’s 
2019 National Framework; both focused on 
reducing contamination in materials collected for 
recycling, improving processing efficiencies and 
increasing markets for recycled materials. 

Unfortunately, neither the framework nor the 
strategy stresses the need for advanced recycling 
to meet recycling goals. While ACC commended 
EPA’s vision for recycling, we have urged the 
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agency to incorporate advanced plastics recycling, 
particularly as it relates to the need for new markets 
for more types of recycled plastic products.

State policy
Regulations: Many states have outdated policies 
that could treat advanced recycling as waste 
disposal instead of manufacturing. This regulatory 
uncertainty increases a company’s compliance 
costs, makes it harder to line up feedstocks and 
offtake agreements, secure sites, and line up 
investors – all delaying the deployment of ad-
vanced recycling technologies.

Responding to widespread desire to increase 
plastics recycling, legislatures in twelve states have 
rectified this situation by passing laws recognizing 
advanced technologies as manufacturing technolo-
gies that can contribute to recycling more plastics 
in their states. These modernized regulatory 
frameworks will help reduce plastic waste, enhance 
operational certainty, and enable greater adoption 
of advanced recycling. These laws also will help 
create new local demand for recycling programs 
and recycling centers that will turn post-use plastics 
currently destined for landfills into valuable new 
materials.

Producer responsibility: Not dissimilar to ap-
proaches in Europe and Canada, multiple states 
are looking to pass some form of “producer 
responsibility” legislation, looking to shift some of 
the costs of managing various post-use materials 
onto entities that sell packaging and products. 
Legislative proposals range broadly and ACC 
recently announced its support for a “uniquely 
American” form of producer responsibility along 
with seventeen other organizations including 
representatives of the glass, aluminum and steel 
industries as well as seven global brands. We see 
product stewardship via fees on packaging as a 

critical piece of the supply side challenge in 
helping to expand access, collection and fund the 
necessary outreach to maximize community 
recycling programs. The proposal also does not 
create monopolies nor disintermediate communi-
ties and waste management companies from the 
citizens they serve.  

Policy considerations
At all policy levels, plastic makers are advocating 
policies that fully consider both supply and 
demand for recycled plastics. 

Our Roadmap to Reuse lays out the priorities 
and policies that we believe will help reach our 
2040 goal. On the supply side these policies could 
include a comprehensive federal approach to 
recycling outreach, minimum standards and data 
gathering. Coupled with packaging fees that help 
finance collection and access infrastructure along 
with community outreach will help grow the supply 
of plastics for recycling. On the demand side, 
policies such as recognition of advanced recycling 
as recycling and essential to meeting national goals 
and requiring minimum recycled plastics in packag-
ing via both mechanical and advanced recycling 
could help accelerate the deployment of advanced 
plastics recycling technologies. Multiple approach-
es will be necessary to succeed and investments still 
need to be made to more cost effectively collect, 
sort, and pre-process the harder-to-recycle plastics 
into feedstocks for advanced recycling.

Looking ahead
Sound public policy will play an increasingly 
important role in the growth and success of 
advanced plastics recycling. Concerns over climate 
change and plastic waste issues are rising, and 
policy makers are looking for solutions. Plastics 
play an incredibly important role in helping to 
prevent food waste, spoilage and breakage and 
reduce energy use from the transportation and 
shipping of goods. This is critical to help lower 
greenhouse gas emissions. Coupled with ad-
vanced recycling after use, we can reduce green-
house gas emissions while creating a more circular 
economy for plastics. 

Finally, connecting with policymakers to explain 
what advanced recycling is and how it works is key. 
Succeeding requires not only collaboration across 
the plastics value chain, but it also requires policy-
makers who support smart policies that position 
these technologies for growth… policies that can 
help drive both supply and demand and help end 
plastic waste.

� www.americanchemistry.com
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Closed-loop production within the plastics industry 
is growing in importance, in film manufacturing 
and pipe production in particular, as well as for 
other in-house recycling operations. The post-
industrial plastics recycling market is also thriving, 
with valuable production scrap being reprocessed 
to find new applications as an economical alterna-
tive to virgin materials. Several manufacturers have 
developed shredder-extruder machinery combina-
tions and other techniques and approaches to 
meet this growing market.

Pure Loop – a member of the Erema Group 
– has developed shredder-extruder technology for 
highly efficient recycling of clean production waste. 
Recent additions have included high output 
alternatives to its ISEC Evo series in the medium to 
high throughput range. The company says that the 
ISEC Evo 702 shredder-extruder combination can 
process up to 1,500 kg/h of high-quality recycled 
pellets. Unlike other shredder-extruder recycling 
technology, the Pure Loop solution requires only 
two drives, which significantly reduces energy 
consumption. Heavy, lightweight, high-volume and 
also highly tear-resistant materials can be pro-

cessed. The conical design of the conveyor screw 
results in high compaction, which in turn causes 
ideal pre-heating of the material, while at the same 
time forcing back oxygen. The oxidative effect on 
the material is low, which is an advantage for the 
quality of the melt and subsequently also for the 
quality of the recycled pellets. This makes particu-
larly high recycling rates possible. The entire ISEC 
Evo series is characterised by straightforward 
operation and a high degree of automation, and 
the machines are ready to start processing quickly.

A shredder-extruder combination from Pure 
Loop has recently provided a recycling solution for 
a challenging irrigation application. This included 
drip tapes and irrigation pipes that accumulate as 
waste during the production of irrigation systems 
or are rejected during quality inspection. Manufac-
turers which already implement this technology 
reuse production waste in the form of recycled 
pellets in proportions of up to 20%, without any 
loss of quality compared to production from virgin 
material.

“This level of reuse can still be significantly 
increased thanks to the high quality of the recycled 
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industrial recycling is 
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pellets,” says Manfred Dobersberger, Managing 
Director of Pure Loop. “The high demands on the 
recycling process result from the high volume of 
the bulky input material, as well as the material 
composition of the drip tapes and irrigation pipes.”

The tapes and pipes ensure that crops grow and 
thrive, using as little water, fertiliser and pesticides 
as possible. For this purpose, either thin-walled 
HDPE drip tapes laid on the surface or HDPE 
irrigation pipes buried in the ground are used. The 
water is distributed through emitters. In the case of 
the thin-walled drip tapes (150-250 µm), these 
emitters are LLDPE injection-moulded parts which 
are spaced at regular intervals of around 20 cm. In 
the case of thick-walled irrigation tubes (over 300 
µm), the emitters are also fitted with a silicone 
membrane for pressure compensation, so that the 
same flow rate of water is discharged from each 
emitter over the entire length of the tube and the 
flow of water is not obstructed by soil, sand or 
roots growing into the emitter.

The purpose-specific function of the pipes and 
tapes is tested at regular intervals during the 
production process. “In order to test whether their 
irrigation pipes meet the strict quality standards of 
a maximum of two pinholes per 10 km, one of our 
customers pressure-tests them with water,” says 
Dobersberger. “The proportion of foreign poly-
mers in this material is a real challenge in recycling, 
but one that our ISEC Evo shredder-extruder 
combination with double degassing and Erema 
laser filter can handle perfectly.”

In the laser filter, three scrapers rapidly and 
continuously remove contaminants, which mainly 
consist of the silicone in the emitters, from the filter 
screen during each revolution. The efficiency of this 
filter enables high throughput rates in the recycling 
process and the highest recycled pellet quality. 
Further advantages for the user are that, as an 
all-rounder, the recycling machine processes bulky 
hose bundles as well as other production waste 
such as start-up lumps and regrind material or 
complete rolls with drip tapes. Single-shaft shred-

ders and double feed ram systems flexibly adapt to 
individual logistic requirements and, due to the 
conical transition to the extruder, the material is 
compacted and oxygen reduced, which ensures 
the plastic material is processed gently.

This overall recycling concept has already been 
used by irrigation system producers in the USA, 
Israel, Italy and Mexico. They operate recycling 
plants with throughputs of 100-500 kg/h and reuse 
the recycled pellets produced in proportions of up 
to 20% in the production process of thin-walled 
tapes and thick-walled pipes. However, practical 
tests have shown that significantly higher propor-
tions of recycled pellets would be possible in the 
end-product. “Even for very thin drip tapes with a 
wall thickness of 100 µm, we were able to use a 
proportion of 10% recycled pellets in a 48-hour 
trial without any loss of quality,” says Dobersberger.

The company has also expanded its service 
offering in North America. Customers and potential 
buyers can now test the ISEC machine using their 
own material. An ISEC Evo 302 machine has been 
commissioned for this purpose at the technical 
centre of Erema North America in Ipswich, Massa-
chusetts. The machine is built in modules so it can 
be configured to meet different requirements for 
degassing, filtration and other performance 
parameters.

Erema has also developed the Intarema Zero-
WastePro for efficient in-house recycling of film 
production waste. The company says that it offers a 
powerful automation package, modern connectiv-
ity solutions and a short delivery time due to a high 
level of standardisation. The Intarema ZeroWaste-
Pro is specifically designed for PE and PP film 
production waste processed in-line or off-line. Up 
to 100% of the recycled material can be fed back 
into the main production process. It includes a hot 
die face pelletiser with air cooling, which leads to 
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higher throughputs and lower energy and infra-
structure costs.

The stability of the process, consistently high 
quality of the recycled pellets produced, and a 
high degree of automation are of key importance 
in the processing of production waste. Erema says 
that the ZeroWastePro has been designed to meet 
these requirements. All Intarema machines are 
equipped with Counter Current technology and 
the Smart Start operating concept. In addition, 
components specially designed for film applica-
tions, such as optimised screw geometry and 
quality-optimising in-house controls, are included 
to ensure an increase in quality. For example, the 
newly developed automatic adjustment of pelletis-
ing speed using appropriate parameter combina-
torics enables the production of granulate in even 
more consistent bulk density and shape.

Erema adds that the ZeroWastePro also offers 
straightforward operation and modern connectivity 
solutions. It can be installed and integrated into 
existing film production through the use of modern 
assistance systems for ongoing operation, and has 
connectivity solutions, such as the Smart Service 
Package for remote access services and BluPort, 
the new digital customer platform.

A hot die face pelletiser with air cooling and an 
improved pellet transport system is also included. 
In addition to an optimised design to simplify main-
tenance and operation, the system has been 
flow-optimised using computer analysis. This has 
improved the efficiency of pellet cooling and 
transport. The new pelletiser system is particularly 
suitable for recycling machines such as the Intar-
ema K series that are operated in combination with 
blown film lines. Depending on the composition of 
the films, higher throughputs can be achieved 
when processing PE films without additional air 
exchange. In addition, multi-polymer films with a 
PP content of up to 10% can be processed using 
this configuration. The infrastructure needed for 
using water as a cooling medium is no longer 
required. In addition, hot die face pelletising 
requires less energy and space, says the company.

Coperion has developed a closed-loop ap-
proach for in-house recycling where up to 100% of 
multi-layer film production waste can be repro-
cessed and fed back into the production process. 
Multi-layer film waste resulting from the production 

process is first shredded before being 
fed into a ZSK extruder via pneumatic 
conveying and highly accurate 
feeding from Coperion K-Tron. The 
material is then homogenised and 

devolatilised with high intensity in the 
co-rotating ZSK Mc18 twin-screw extruder. Within the 
extruder, dispersion and devolatilisation perfor-
mance are crucial to end-product quality, with 
gentle product handling and good mixing behav-
iour even at high throughput rates, which achieves 
consistently high product quality, says the company.

In the closed-loop concept, following homog-
enisation in the ZSK extruder the recycled material 
is added back into the multi-layer film production 
process, with no quality loss and a high proportion 
of added recyclate. This means that multi-layer film 
manufacturing takes place sustainably, highly 
efficiently and is resource-friendly with the aid of 
advanced technologies.

“Sustainability is becoming increasingly impor-
tant, and the topic of the circular economy is 
moving further into the foreground for companies 
– and that is much more so for multi-layer film 
producers,” says Peter von Hoffmann, General Man-
ager of Business Unit Engineering Plastics & 
Special Applications. “We are proud that with our 
decades of process know-how and our visionary 
technological solutions, we can contribute to a 
promising, forward-looking and sustainable 
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closed-loop approach.”
Coperion’s ZSK and STS technologies are also 

being used for the recycling of post-industrial 
waste. The company says that production waste 
from industrial plastics manufacturing is becoming 
increasingly valuable in times of rising raw materi-
als prices and increased environmental pollution. 
Before recyclate can be processed, the waste 
plastic must first be shredded. This is then deliv-
ered via conveying lines and feeders, together with 
other recipe components, to the compounding 
process.

In compounding, the melt is devolatilised and 
conveyed towards the discharge. Usually, material 
is fed continuously to the screw via feeders and 
hoppers from above. However, with the general 
trend towards rising throughputs the fact that 
single-screw extruders are fed volumetrically limits 
their processing capacity. There is also an addi-
tional problem encountered in processing waste 
plastics – single screw extruders exhibit relatively 
low dispersion and devolatilisation output. De-
pending on the available raw material, this can lead 
to inadequate compound quality, says Coperion.

Coperion is offering a twin-screw extruder 
solution for compounding through two different 
series that are suited for recycling of post-industrial 
waste: the high-end ZSK type and the STS 
series. For both series, feeding of 
additives, filler and reinforcing materials 
into the process section takes place 
using feeders. The extruders can 
process high percentages of 
calcium carbonate, talc, glass or 
natural fibres, due to the extrud-
ers’ high torque and optimally 
adjusted process parameters. 
Homogenisation and devolatilisa-
tion take place with significantly 
higher intensity than with the single-screw 
extruder. This also has a positive effect with 

regard to odours that may be present in the 
secondary raw material, which are effectively 
removed.

“When recycling plastics, it is necessary to 
adapt the process parameters and recipes 
to the various raw materials,” says Jochen 
Schofer, Business Segment Manager, 
Recycling & Direct Extrusion. “With their 

flexibility and high torques, ZSK twin-screw 
extruders are optimally suited for processing 

even the most difficult raw materials to good 
product quality – and they do it at throughputs that 
are economical. By using the side devolatilisation 
unit ZS-EG, not only are unwanted gases removed 
but operational safety of the entire vacuum system 
is increased. This applies even for highly volatile 
viscosities.”

Next Generation Recyclingmaschinen (NGR) 
has developed the NXT:GRAN shredder-feeder-
extruder machinery combination as the next 
generation of S:GRAN recycling machines. The 
new NXT:GRAN series design provides up to 40% 
higher throughput rate, simplified control and 
operation, and has updated safety concepts.

NGR says that the technology is ideal for plastic 
waste generated in the product manufacturing 
process, such as pipes, films, fibres or blow 
moulded parts. S:GRAN has been in operation for 
over two decades. Equipped with a large shredder, 
feeder and extruder, it repelletises internal scrap 
for re-use in the primary production process. While 
in the 1990s a few processors relied on internal 
recycling to minimise costs, now within the circular 
economy, recycling equipment is essential to 
maximise the value in production scrap. As a result, 
demands placed on in-house recycling are 
increasing in terms of higher production output, 
lower energy consumption and higher levels of 
safety. The simple operation of the S:GRAN has 
been improved in the new NXT:GRAN model, as 

Within the ZSK Mc18 

twin screw extruder, shredded 

production waste is processed such that it 

can be added back into the multi-layer film 

production process with high-end product quality

Below: NGR has developed the NXT:GRAN 

shredder-feeder-extruder machinery 

combination
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well as overall maintenance through accessibility to 
machine components. What remains is the auto-
matic Start-Stop function, which readies the system 
for operation in only a few minutes and does not 
require any supervision when stopping. A new 
safety feature – the sliding hopper – removes the 
confined space requirement.

Davis-Standard offers extruders and associated 
technology that allows for broad flexibility in 
handling post-industrial and post-consumer film 
recyclate. “We focus on supplying systems with 
excellent versatility for turning low-bulk density film 
waste into a useable product,” says Michael Hanna, 
Davis-Standard’s Product Manager – Compound-
ing, Reclaim and Fiber. “Systems typically include 
an extruder, melt filtration device, pelletiser and 
materials handling system. Material size reduction 
and transfer conveyors can be customised depend-
ing on the application.”

He says: “One of our best performers in this area 
is the Ram-Stuffer single screw extruder. This 
extruder can handle everything from light bulk 
density fluff to shredded flakes – even materials 
with varied bulk densities. The Ram-Stuffer uses a 
pneumatically actuated plunger to force material 

into the feed section of the screw. The feed section 
has grooved technology to enhance the conveying 
of the feed material into the extruder barrel. Clean 
and dry, size-reduced, post-consumer material with 
less than one percent residual moisture can be 
processed on this extruder as well as mixed plastic 
materials for non-traditional applications like 
chemical recycling and direct processing into 
plastic lumber.”

Davis-Standard adds that the Ram-Stuffer is 
mature technology that has performed well for 

Above: The 

Ram-Stuffer 

single screw 

extruder from 

Davis-Standard
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recyclers for decades. It is simple to clean and 
maintain and supports lower costs upfront and 
during operation. Secondly, it has the versatility to 
handle a wide range of materials from fluff to pellet 
without changes to the machine itself. Processors 
can decouple the shredding and extrusion opera-
tions to provide greater flexibility during downtime. 
If another component of the line unexpectedly 
shuts down, the machine can be easily restarted 
without a lengthy cleanout process.

In addition to the Ram-Stuffer, the company has 
other options for the direct utilisation of reclaimed 
film material in sheet extrusion. Selecting the right 
extruder and roll stand is key to this process 
because bulk density/weight and free flow versus 
non-free flow (materials move with or without 
assistance) must be considered. Selection of the 
right extruder is according to material characteris-
tics, as well as filtration options based on contami-
nation levels of the reclaimed material. Roll stand 
capabilities to support material type, thickness, 
width, and outputs required for the application are 
also all-important factors.

Most reclaimed films are light bulk density 
materials, which are well suited for the Ram-Stuffer. 
“However, there are also scrapper-extruder models, 
wide-mouth models and co-rotating twin-screw 
models that can be considered depending on the 
application,” says Hanna. “Equally vital in terms of 
sheet is roll stand selection. A vertical downstack 
arrangement offers a conventional arrangement 
and horizontal die-to-nip approach for smooth 
sheet processing. A vertical J/upstack arrangement 
has an angled die-to-nip, which works better on 
low melt-strength resins. This arrangement is often 

used for both embossed and smooth sheets. For 
thinner gauge sheet products, a horizontal roll 
stand may be the way to go. You also have options 
for customisation of rolls and other features with 
upstack, downstack and horizontal configurations, 
based on resin and sheet characteristics.”

He continues: “Direct reclaim sheet extrusion 
also requires the use of filtration systems and melt 
pumps to optimise processing. There are different 
levels of filtration depending on material contami-
nation, and a melt pump is essential to reduce 
output pressure variability to the downstream feed 
block and die. Another piece of equipment to 
consider in direct reclaim sheet extrusion is the 
compactor. Compactors enable recycling and 
compounding of low bulk density materials with 
high residual moisture.”

Davis-Standard adds that it works with industry 
leaders in filtration and pelletising to assemble a 
system that will be most effective based on the 
application. This flexible approach allows a 
comprehensive solution to specific recycling 
challenges. The company also has a broad library 
of laboratory data and in-house feedscrew design 
and manufacturing.

Recent developments at Davis-Standard include 
the DS Activ-Check, which allows customers to 
implement condition-monitoring features that 
enable preventative maintenance and reduce 
unplanned downtime. DS Activ-Check is a cloud-
based platform for improving extrusion line 
productivity by taking advantage of the IIoT 
(Industrial Internet of Things), cloud computing and 
real-time analytics. The system uses analytical tools 
based on live-streaming and/or long-term cloud 

Real Recycling
Once is Never Enough
With our innovative recycling and processing technologies, even the 
most heavily contaminated polymer waste can be recycled. But not 
simply recycled: reprocessed to consistently high quality products for 
demanding applications, even after repeated processing cycles.

Good for the environment and good for your business.

We are specialists both for individually engineered retrofit packages for 
upgrading your recycling extrusion equipment - and also for complete, 
turn-key lines. More information at www.gneuss.com 

www.gneuss.com
www.gneuss.com
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data storage and process technology algorithms to 
identify and provide data that can improve product 
quality and efficiency. DS Activ-Check is running on 
two lines in the company’s Technology Center in 
Pawcatuck, Connecticut, USA for customer demon-
strations and further development of analytics.

Herbold Meckesheim has supplied a plant with 
an input capacity of approximately 10,000 tonnes 
per year for 100% post-industrial stretch film. The 
company says that this a demanding application 
for wash lines, because the material has a high 
surface area and low bulk density. The system 
employs a Herbold EWS 45/200 shredder, which is 
used as a pre-shredder prior to the wet granulator. 
The new facility improves accessibility to the knives 
and sieves. A gearless belt-driven propulsion 
system in combination with a mechanical clutch, 
offers additional protection against damage 
caused by foreign bodies. The rotor can be 
equipped with variable knife configurations and 
easy-to-change armour-plating as an option. In 
order to obtain the highest quality final product, a 
hydrocyclone is used instead of a conventional 
separation tank, which achieves higher separation 
levels and exerts more friction on the material, 
generating purer flakes.

Lindner is the technology and development 
partner assisting German-based AST Kunstst-
offverarbeitung in establishing an in-house and 
post-industrial recycling facility. AST, a manufac-
turer of plastic containers, drums and bottles, 
has set a long-term target to increase the amount 
of recyclates used in its products. For this reason, 
AST is investing in a new centre of competence 
with a complete plastics recycling line to process 
post-industrial and post-consumer HDPE. Since 
1977, AST has been producing high-quality 
packaging with approval for dangerous goods in 
Erndtebrück, Germany. The company says it is 

now a European leader in plastic containers for 
chemical products or food, and it is working hard 
to increase the sustainability of its products by 
using recyclables.

The aim of the new project is to gather 
experience, pave the way for future strategies 
and introduce the use of recyclates in the series 
production of technically demanding HDPE 
containers and drums. Ultimately, AST wants to 
produce a sustainable flow of raw materials. The 
new centre of competence is a pilot project that 
aims to harness the experience and expertise at 
AST locations in southern Germany, Belgium, the 
Netherlands and the UK.

The washing and sorting components come 
from Lindner Washtech, which is also responsi-
ble, together with AST, for the facility’s entire 
engineering. Shredders are provided by Lindner 
Recyclingtech.

US-based Revolution, a leading blown film 
manufacturer, has acquired Jadcore to expand its 
closed-loop manufacturing capabilities. Jadcore is 
focused on recapturing and recycling post-industrial 
plastic waste, which it supplies to other manufactur-
ers as an economical alternative to virgin materials. 
In addition, Jadcore manufactures can liners and 
speciality bags made from post-industrial recycled 
resin. The company is now one of the largest 
independent producers of PIR resin in the Midwest, 
and its operations include comprehensive recycling 
services, proprietary blending and processing, as 
well as blown film products for institutional and retail 
markets made with PIR resin.

Headquartered in Little Rock, Arkansas, Revolu-
tion offers a wide range of blown film products to 
the agriculture, construction, food service and retail 
sectors. The company then recovers and processes 
customers’ used plastics to create post-consumer 
recycled resin, which is made into new products 
such as rubbish can liners, carryout bags and 
construction films, or is sold in resin form to 
businesses looking to add recycled content to their 
own product supply chain. Revolution was acquired 
by Arsenal Capital Partners in 2019.

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.pureloop.at

� www.erema.com

� www.coperion.com

� www.ngr-world.com

� www.davis-standard.com

� www.herbold.com

� www.lindner.com

� https://ast-kanister.de

� www.revolutioncompany.com
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Recycling continues to expand as the wider plastics 
industry embraces the circular economy and 
demands higher quality and quantities of recycled 
material. Increasingly stringent regulations and 
market pressures from brand owners and the 
general population looking for sustainable solu-
tions are also continuing to drive innovation and 
progression. In turn, this means that the sector is 
making further demands on suppliers of key 
machinery and equipment across the recycling 
operation and shredding technology is a funda-
mental part of this movement.

According to Untha UK, plastics continues to be 
a very hot topic, not just in industry but for the 
general public too. “This has created a real impetus 
for change and I do not see the conversation getting 
any quieter,” says Marcus Brew, Managing Director. 
“Savvier plastics consumption, reuse and recycling is 
not considered an option anymore, but a necessity 
for the good of our planet. It has become an 
extremely emotive subject now, and rightly so. What 
this means, in the world of recycling, is that long-
standing operators are sense-checking everything, 
to ensure they are achieving the best possible reuse 
and recycling rates, however difficult the waste at 
hand. The savvier technology manufacturers are also 
responding with innovative new machinery capable 
of pushing boundaries of what is possible, while 
keeping costs down.”

Brew adds that there continues to be a resolve 
within progressive sections of the industry to find 
solutions to recycling problems that would previ-
ously have been deemed not worthwhile. For 
example, this includes persistent organic pollutants 
(POPs) occurring in the plastic casings of electronic 
products, where there are limits for the reuse, 
recycling and energy recovery potential of the 
material if it is contaminated. Processors and 
shredder manufacturers are now collaborating to 
engineer lines that can safely and compliantly 
handle these problematic materials, so that there 
are outlets for the resulting shredded fraction. In 
this specific market, and throughout the plastics 
recycling landscape, operators’ hunger to achieve 
more means they are looking generally to increase 
their throughputs, while lowering their operating 
costs. They are also looking for safe, energy-effi-
cient and easy-to-use technology, which is flexible, 
rather than them having to invest in different 
machines for different plastic applications.

With the plastic recycling agenda hotting up, 
Brew believes that plastics that would previously 
have been deemed too difficult to process, are 
being re-evaluated for their reuse, recycling and 
recovery potential. He says operators are thinking 
about how to process tricky plastics and other 
materials now, such as the transformation of 
anaerobic digestion and blood plastics, into a 

Main image: 
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clean secondary material for remanufacturing – a 
project for which he says Untha shredding technol-
ogy is ideally suited.

Brew adds that particularly when it comes to 
dealing with “unshreddables“, the solution is 
problem solving by design. Different plastic types 
require different shredding technologies, complete 
with application-specific cutting configurations, 
power and output sizing capabilities, for example, 
as well as compatibility with downstream equip-
ment. Shredding technology has adapted to meet 
this challenge. 

The latest plastics shredding technology from 
the company is the Untha CR, manufactured at its 
Austrian headquarters. It utilises the Untha XR 
chassis, which builds on market success to date, 
particularly when handling tricky materials without 
compromising on uptime, low wear costs, flexibility 
and energy efficiency. However, this latest model 
has been engineered so that it is ideal for plastics 
recycling.

The Untha CR is a high-performance single shaft 
plastics shredder, specifically engineered for 
shredding complex and tougher plastics applica-
tions, at high volumes but without the high speeds. 
It has been designed with robustness and flexibility 
in mind, to protect the operator’s investment. It is 
therefore highly configurable, so can pre-shred 
difficult plastics, process post-consumer plastics 
bales among many other applications, such as 
mixed rigid plastics and agricultural film.

The company adds that the Untha CR comple-
ments, rather than replaces, the Untha LRK – an-
other single shaft shredder which has been 
installed on thousands of sites worldwide, with 
some still operating more than 20 years later. 
Known for its operational simplicity and easy 
maintenance, the LRK is a compact, high through-
put machine with quick-change cutters for maxi-
mum uptime, particle precision and all-round 
cost-effective shredding.

The key design features for productivity and 
profitability of the Untha CR include a sturdy drive 
system with high torque motors – 75, 90, 110 or 
132 kW – including safety clutch, and internal 
pusher system for high throughputs. Direct 

drive eliminates the need for a belt and reduces 
wear and maintenance. Versatile cutters include 
indexable inserts that may be rotated up to four 
times, as well as particle precision where 25-80 mm 
is achievable depending on output specification. It 
also has high availability, which is five to seven 
times higher with tooling steel and carbide plates. 
Perforated screens are also available.

The company adds that the Untha CR has a 
sturdy torsion-resistant steel frame to withstand the 
pressure of heavy loads, with in-built foreign object 
protection, and multiple hopper options to suit 
different feed methods. There is a touch screen 
control panel for easy, ergonomic maintenance and 
ongoing shredder optimisation, and a 2,000 mm 
rotor, with variable speeds of 0-103 rpm. It can easily 
shred down to a 40 mm product, and Untha has also 
been working with partners to achieve a much 
smaller output for Waste to Energy projects.

Lindner has developed a flexible cutting system 
to extend the scope of shredders for plastics 
recycling. Plastics for recycling have a wide range 
of mechanical properties, such as elongation at 
break, impact toughness or Shore hardness. These 
all require different approaches to shredding and 
recycling.

The company adds that due to these different 
mechanical properties, shredder cutting 

systems are often specifically designed to 
shred a particular material. For example, 

the cutting geometry of pointed knives 
has a positive effect when shredding 
extremely tough materials such as big 
bags, ropes or nets that have to 

withstand high tensile loads. In this 

Above: The Untha CR is a high-performance single 
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application, the force provided by the drive unit 
focuses on a very small area, with the cutting 
system shredding highly tear-resistant materials as 
if it were a knife or scissors. However, flat knives are 
ideal for processing rigid plastics like polypropyl-
ene. Materials such as plates, crates, or plastics 
manufacturing residues from extrusion and 
injection moulding, for example, which are rela-
tively thick-walled compared to fibres, can be 
broken down more easily over a parallel cutting 
edge. The knives operate over a large area and 
aggressively draw in material, and this, in turn, has 
a positive effect on throughput.

The choice of the right cutting system, or rather 
the interaction of rotor and stator knives and speed, 
also decisively influences particle quality. It is 
particularly important to avoid fines in the material 
flow because they negatively affect downstream 
processes and can lead to blockages in cleaning 
components or the fine screens of extruders, for 
example.

Economics also play an important role. It is often 
the case that contract recyclers have to accept 
other materials, such as lumps from production 
processes, along with the main material, which may 
be a film. Furthermore, several different types of 
waste plastics often have to be processed to fully 
utilise production capabilities. If a separate 
shredder is used for each material stream – de-
pending on the company’s size and volumes being 
shredded – it is difficult to demonstrate economic 
viability. For this reason, smaller batches are often 
sold on, which in turn reduces overall productivity.

In order to address this problem, Lindner has 
turned its established Mono-Fix technology into a 
smart system. The company says that with the 
Mono-Fix – originally developed to minimise 
downtimes during maintenance – knives and knife 
holders can be changed easily through using just 
one screw. More modules have now also been 

added to the existing system. Different pointed and 
flat knives are available, as well as plates and 
special counter knives that can be fixed to the 
same rotor body. This extended range now makes 
it possible not only to replace the cutting system 
completely in the event of wear and tear, but also 
to use different or mixed rotor configurations. 
Mixed cutting systems can avoid common prob-
lems caused by difficult materials, such as large 
lumps and purgings, because pointed knives 
would otherwise mill into the plastic, causing 
throughput to drop sharply. Combining the two 
systems produces particles that are precisely cut by 
the pointed knives, and the flat knives cut loose any 
milled-in material. Using special filler plates, the 
aggressiveness of the cutting unit can also be 
adjusted so that it is possible to shred heavy 
materials at corresponding throughputs even at 
low drive power. In addition to the flexible rotor 
configurations, customised software set-ups make 
it possible to tailor relevant machine control and 
frequency converter parameters to the application. 
Turnkey packages can be ordered as material-spe-
cific options are perfectly suited to the relevant 
application and shredder.

Weima has supplied a WLK 1500 single-shaft 
shredder to UK-based Devon Contract Waste for 
recycling a wide range of hard plastics. Following 
the acquisition of the plastics recycler Polymer 
Industries, Devon Contract Waste expanded its 
recycling portfolio to include post-consumer and 
post-industrial plastics waste. The facility processes 
all types of plastic waste, including kayaks, floating 
platforms, laboratory crates, toys, safety helmets 
and fuel tanks into granulate. The plastic flakes are 
sold to UK and EU manufacturing companies and 
used as a secondary raw material in the manufac-
turing of plastic products.

The existing processing machines were increas-
ingly limiting the capacities. For this reason it was 
decided to invest in a new plant. The target was to 
process more than 1,000 kg of plastic waste per 
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shredding of 

difficult 

materials, such 

as large lumps

Right: Weima 

has supplied a 

WLK 1500 

single-shaft 
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Waste for 

recycling a 
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hour, such as roll containers, plastic toys and pipes, 
into high-quality granulate.

Devon Contract Waste selected a comprehen-
sive shredding system including automated 
conveyor technology supplied by Fercell, the UK 
dealer for Weima machines. In particular, the high 
level of efficiency and throughput capacity and the 
lower total investment costs over the lifetime of the 
plant were decisive factors. In addition, low energy 
consumption, reduced noise emissions and 
maximised flexibility of the plant during material 
changes were important in the decision.

For the production of the high-quality plastic 
granulate, Fercell designed a multi-stage system in 
cooperation with Weima and cutting mill specialist 
Neue Herbold. A Weima WLK 1500 single-shaft 
shredder handles pre-shredding and transfers the 
shredded plastic parts to the downstream cutting 
mill. Due to its homogeneous size, the pre-shred-
ded material is ideally suited for the granulator 
used as a secondary shredder, which means that its 
blades need to be turned, sharpened and replaced 
less frequently.

The Weima WLK 1500 single-shaft shredder 
features high output capacities and shreds almost 
all types of plastics, such as hard plastics, fibres and 
foils. At the same time, its design makes it particu-
larly tough against foreign materials. Individual 
parts, as well as whole bales, can be fed into the 
shredder‘s hopper by wheel loader or forklift truck, 
but also manually. With a working width of 1,500 
mm, the WLK 1500 is able to process all materials 
without prior manual shredding by means of a 
band saw. This not only increases capacity, but also 
improves employee safety.

The pre-crushed material is transported by a 
discharge belt to the downstream Neue Herbold 
granulator. It passes a drum magnet and an 
overband metal separator. This protects the 
machine and guarantees long service life. The 
seamless integration of the control system and the 

Stop-Go technology allows the filling of the 
granulator to be metered. The granulate is then 
removed by an extraction system, filled into big 
bags and sold as raw material for new products.

Zerma has developed the ZIS 1500 single-shaft 
shredder series with water injection, suitable for the 
pre-crushing of highly contaminated film bales, 
such as agricultural films. The company says that 
because shredders are much less susceptible to 
dirt, unlike granulators, it is also suitable for use as 
the first washing process of contaminated material. 
For material feed, the bales are placed in the 
large-scale hopper of the shredder by conveyor 
belts or forklifts. The bales are then separated and 
washed. During the shredding of the material and 
water injection, around 60-70% of impurities, such 
as sand and stones, are washed away. Another 
advantage is that the material discharge is more 
uniform and controlled within the water. A Zick-Zack 
screen is also used, which is particulary suitable for 
this application. The material is removed from the 
shredder by a transport screw and further pro-
cessed in another washing plant. The machine has 
already been running successfully in South Africa.

In order to meet current recyling needs, Vecoplan 
highlights the HiTorc direct drive that boosts 
shredding efficiency and requires significantly less 
maintenance. The company says that a controller 
integrated in the frequency converter ensures that 
the optimum torque is available at the rotor shaft at 
all times and in all operating conditions. As a result, 
the drive is extremely energy-efficient. The purely 
electrical solution requires no clutches, belt drives or 
flywheels, which means that maintenance costs are 
significantly reduced.

The company adds that the HiTorc drive concept 
was developed when searching for a more efficient 
drive for shredding equipment. Shredders had to 
take on tougher jobs and the machines were 
becoming bigger. This also had an influence on the 
types of drives that could be used. They had to be 

http://www.beierpm.com/english/
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suitable for increased throughput and deliver 
enough torque to handle foreign material. 
Synchronous motors were considered for their 
power and acceleration, as well as their ability to 
start up quickly after braking, which seemed 
ideal for shredding. A further advantage of these 
drives is that they produce the necessary torque 
by means of a magnetic field that acts directly on 
the shredder shaft. Unlike conventional electric 
motors, they do not require a gearbox and instead 
rely on a frequency converter. Gears also mean 
friction. Extraneous material causes shocks in the 
shredding process that must be absorbed by the 
flanks of the gear teeth or the drive belts. These 
components wear out and have short maintenance 
intervals. The service personnel have to replace 
them on a regular basis. 

The HiTorc solution is a slow-running electric 
direct drive for shredders. The drive has no mechan-
ical components like belts, gear wheels, flywheels or 
clutches. This makes the shredder much more 
robust. In the absence of these mechanical compo-
nents, the flywheel effect from the solid steel rotor 
and the motor torque can be combined for high 
efficiency. The company adds that conventional 
drive systems usually are not able to start up again if 
a full shredder has to brake. A worker first has to 
clean out the machine by hand. In contrast, with its 
power, the HiTorc improves the start-up and 
reversing behaviour because the mass moment of 
inertia in the drive system as a whole is significantly 
reduced. The high availability of the torque enables 
problem-free start-up under load, for example, 
when the shredding area is full. The operator can 
restart the machine at any time simply by pushing a 
button. There is no need to empty the hopper.

Due to continuous speed analysis and electrical 

current evaluation, the fully automated control 
system can detect machine overloads at an early 
stage of the ongoing shredding process. If an 
obstruction is encountered, the rotor shaft stops in 
just a few milliseconds. This prevents damage to 
important parts. After a short counter-rotation, the 
Vecoplan drive turns in the required direction 
again in a few seconds.

According to Vecoplan, the HiTorc drive is 
considerably more efficient than systems with 
gears. The absence of mechanical drive elements 
accounts for an efficiency gain of about 10-15%. 
This factor makes the synchronous motor espe-
cially efficient under partial loads. During idling it 
draws only about a tenth of the power required by 
a comparable asynchronous motor. Situations like 
this are especially common with inhomogeneous 
materials and irregular input. Energy savings of up 
to 40% are possible as compared with other 
electromechanical drives. For hydraulic drives, the 
figure can be as high as 60%.

Vecoplan offers HiTorc drives in various perfor-
mance classes, depending on the application. The 
company adds that it finds the right combination of 
frequency converter and direct drive motor based 
on the output, torque and rotor speed required in 
the given case. The VEZ 3200 TT, for example, is 
powered by two synchronous drives, each with a 
peak torque of 110,000 newton metres. In opti-
mised master/slave operation, the drives are 
regulated via two frequency converters in extended 
vector control mode. The controller integrated in 
the frequency converter ensures that the optimum 
torque is available at the rotor shaft at all times and 
in all operating conditions. 

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.untha.com

� www.lindner.com

� www.weima.com

� www.dcw.co.uk

� www.fercell.com

� www.neue-herbold.com

� www.zerma.com

� www.vecoplan.com
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Sorting technologies for plastics waste are getting 
better all the time, but the idea of multiple 100% 
pure streams of individual polymer types in 
post-consumer recycling operations remains rather 
Utopian. The picture is better when it comes to 
post-industrial waste, but it is not perfect. Separat-
ing polyethylenes from polypropylenes is far from 
easy, and untying multilayer barrier films is close to 
impossible. 

Many of the mixes that have to be recycled 
contain polymers that are incompatible with each 
other, so there is a strong need for additive systems 
that can hold them together – compatibilisers. They 
come in many forms and, fortunately, they too are 
getting better all the time. Here is a run-through of 
a few of the latest developments from around the 
world.

Intermix Performance Materials is a startup 
based on technology developed in the lab of Prof. 
Geoffrey Coates of Cornell University in Ithaca, 
New York, USA (this technology was first described 
in Plastics Recycling World May/June 2019.) Coates 
says Intermix is commercialising a suite of polypro-

pylene/polyethylene block copolymers, which 
“provide non-covalent compatibilisation of PE and 
PP via entanglement and co-crystallisation. Unlike 
current commercial compatibilisers for PE and PP, 
these block copolymers function with as little as 
0.5% compatibiliser, allowing the economically-
viable development of superior performance 
polymer alloys comprised of PE and PP.” Intermix is 
also developing a range of related compatibilisers 
for other commodity plastics.

At Nexam Chemical in Lund, Sweden, CMO 
Lars Öhrn says the company has been working on 
improving properties in recycled PP. “When 
studying different streams of recycled PP, we see 
that they often contain other polymers and most 
often PE,” he says. “One question often raised by 
customers is how they can get the processing 
performance their process demands to be as 
efficient and reliable as with virgin PP. We have 
products, like Nexamite R202, that can help 
increase MFR [melt flow rate] in recycled PP to fit 
the process.”

He says: “To lower MFR in a recycled PP has 

Making the most of the mix

Various specialist additives companies have developed 
solutions for getting immiscible polymers to work 
together in recycled compounds. Peter Mapleston 
takes a look at the differing approaches
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been trickier unless you blend in high amounts of 
virgin PP with low MFR. We have developed a new 
technology for building molecular weight in 
recycled PP.”

First product, recently introduced to the market, 
is Nexamite R201, part of Nexam’s Reactive Recy-
cling portfolio. In addition to building molecular 
weight, it can compatibilise with other polyolefins 
like PE. “Nexamite R201 reacts and forms strong 
connections both in rPP itself and with rPE,” says 
Öhrn. Typical dosing of Nexamite R201 is 1-5% 
depending on final target and is compounded with 
the recycled PP at temperatures over 200°C. 

Öhrn cites a post-consumer recycled (PCR) PP 
containing 10% PE, where the need was to increase 
molecular weight so that it could replace virgin PP.

Minerals supplier Imerys has yet another way of 
compatibilising PE and PP. Marketing Manager 
Cyril Coppel says the company’s ImerLink is an 
innovative engineered mineral designed specifi-
cally to compatibilise recycled blends of the two 
polyolefins.

“Imerlink enables true compatibilisation by 
creating a chemical bond with PE and PP,” he says. 
“It results in improved mechanical properties with 
an optimum stiffness/toughness and is also cost 

effective. In addition to improved mechanical 
properties, Imerlink provides thermal stability and 
improved aesthetics. Focusing on two applications, 
one in injection moulding and the other in extru-
sion, will better show benefits of this technology.”

Coppel points to a shortage of recycled high-
density polyethylene (HDPE) with a melt flow index 
(MFI) above 2.0 g/10min. “To try to solve the 
problem, some recyclers developed a blend of 
HDPE and PP for their customers, wheelie bin 
producers. However, sales are limited due to 
aesthetic issues. Tiger stripes appear on the injected 
containers due to unstable melt flow during mould 
filling. This is caused by insufficient bonding of the 
molten polymers due to immiscibility.”

He continues: “It was clearly demonstrated that 
the container produced with the ImerLink compati-
bilised formulation resulted in homogeneous surface 
appearance and mechanical properties were aligned 
with the demanding application’s requirements.”

For extrusion, a typical use for recycled HDPE is in 
twin-wall pipes. The material is readily available from 
a variety of post-industrial (old pipes) and post-con-
sumer sources (bottles). Problems occur when PP 
contamination rates in the rHDPE are above 3-5%. 
Using ImerLink as a compatibiliser allows recyclers/
compounders to use post-consumer wastes that 
have not been highly sorted, Coppel says.

ReVive Compatibiliser, a blend of functional 
additives from masterbatch major Ampacet, was 
developed to allow post-industrial and post-con-
sumer barrier films to be reprocessed back into the 
polyolefin recycling stream (see also Plastics 
Recycling World May-June 2020). Doreen Becker, 
Ampacet Sustainability Director, says ReVive gives 
film producers the opportunity to meet Association 
of Plastics Recyclers (APR) test protocols used in the 
USA, which enable CPG brands to apply for How-
2Recycle designations developed by the Sustain-
able Packaging Coalition (SPC), based in Charlottes-
ville, Virginia. How2Recycle is a standardised 
labelling system intended to communicate recycling 

SEM images of 
HDPE/PP blends, 
one containing no 
compatibiliser (left) 
and the other 
compatibilized with 
ImerLink, which 
bonds with both 
phases to create a 
more homogeneous 
structure (right)

Source: Imerys

Effect of Nexamite on MFR in recycled PP (*Compounded 90 sec @ 230°C)
Source Nexam Chemical
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instructions to the public in North America.
According to Ampacet, ReVive maintains good 

flow properties with typical let-down ratios of 
1.5-4.5% of the total film structure in recycled 
materials containing polyamide and/or EVOH 
barrier layers, leading to improved processing. 
“When Ampacet ReVive is added at just 15% of the 
PA 6 content into a PE/PA 6 recycle stream with up 
to 30% polyamide, it improves physical properties 
and processability, reduces gels and improves MFR,” 
says the company. Similar results were observed 
with EVOH/PE and PA 6/EVOH/PE streams. 

CirKular+ additives from Kraton (best known for 
various types of SBS and SEBS elastomers) were 
launched last year “to support industry’s commit-
ment to sustainability and circularity through the 
reuse, reduce and recycle initiatives” (see Plastics 
Recycling World May-June 2020). The CirKular+ 
product line includes a Compatibilisation Series 
and a Performance Enhancement Series.

Kraton says CirKular+ compatibilisers enable 
upcycling of plastics and circular economy solutions 
“via versatile multi-resin compatibilisation and 
performance enhancement of PCR and PIR waste 
streams in a wide range of applications. At low 

dosage, CirKular+ additives help maximize the 
recycled content and enhance the PCR perfor-
mance without compromising product performance 
and brand identity, while allowing to broaden the 
range of the potential end-use applications.” 

The CirKular+ Compatibilisation Series can be 
used for various normally incompatible mixes, such 
as PP/polyamides, polyolefins/PET, polyamides/
PET, and others. Kraton says that as little as 3-5% of 
CirKular+ additives results in up to 500% improved 
mechanical performance of PCR and PIR in 
compositions containing more than 70% recycled 
resin, and improved durability with minimal loss in 
stiffness. It also says that recycled plastics modified 
with the additives deliver superior performance 
even after the recycled material is reprocessed up 
to five times. 

Polymer Asia Technology has developed two 
new coupling agents to support the recycling of 
PET. They are said to enable rPET to be used in 
applications in areas such as consumer electronics 
and appliances where, for example, virgin PBT 
might be used. These grades, PA-Bond 821 and 
PA-bond 948G within the company’s well-estab-
lished PA-Bond series, use a new mechanism which 
it calls “Dual-Active.” 

“It´s the well-known maleic anhydride-based 
mechanism plus something else,” says Matthias 
Stücke, Deputy General Manager at Mitsui & Co 
Deutschland. Mitsui, the global partner for Polymer 
Asia, is now introducing these materials to the 
market. The materials are based on a polyolefin 
elastomer, POE. Each has one active component, 
so both grades are needed in any one compound, 
acting rather like a two-component adhesive.

“The reason why the active components are 
separated is that you can control the dosage better 
according to the condition of your recycled 
material,” says Stücke. PA-Bond 948G contains 

Effect of addition of SEBS to a mix of polar PS and non-polar HDPE
Source: Kraton

Effect on various 
properties of a 
PCR HDPE/PET 
blend (80/20) of 
addition of 5% 
CirKular C1010. 
Similar effects are 
seen in LDPE/PET 
streams

Source: Kraton
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GMA as the active compo-
nent, while MAH is incorpo-
rated into PA-Bond 821.

“Thanks to the functional 
groups and unique polymer 
structure base of PA-Bond 
821 and PA-Bond 948G, the 
physical properties – impact 
strength, flexural and tensile 
strength and modulus, 
elongation – of the compound 
are significantly improved. The 
saving in cost is high on top of 
using recycled material instead 
of first choice material.” Typical 
addition rates are 2-4%.

Lotader reactive terpolymers and Lotryl 
copolymers previously produced by Arkema are 
now offered by French company SK Functional 
Polymer (SKFP), following the acquisition of 
Arkema’s Functional Polyolefins business last year 
by SK Global Chemical in Korea. The materials are 
mainly used as impact modifiers for polyamides, 
polyesters, PPS, ABS, and polycarbonate matrices, 
but they also offer good compatibilisation for 
polymer blends. The company has focused on 
evaluating Lotader resins as compatibilising agents 
for recycled plastics.

SK says a good example is the use of Lotader 
AX8840 for recycled PET which contains polyole-
fins not eliminated by the regeneration process or 
introduced intentionally in order to develop blends 
with improved properties. Lotader 4210 maleated 
grade is now offered as a compatibiliser of HDPE 
and EVOH blends. The company has also recently 
introduced a new range of highly heterogeneous 
Lotryl acrylate copolymers as boosters in styrenics 
recycled resins. In addition, SK acquired Arkema’s 
Orevac grafted polyolefins. Orevac CA100 has 

been used as a compatibiliser when recycled PP 
is mixed with PA or PLA. 

SKFP, headquartered in 
Paris, will lead the develop-
ment, production, market-
ing, and sales of the 
polymers globally.

At The Compound 
Company, a new grade of 
Yparex compatibiliser, 10403, 
is proving to be very effective 
in recycling PET-PE laminates. 
The company is also looking 
into new engineering 
concepts for multilayer 
materials with a so called 

built-in (food-contact compliant) compatibiliser. 
The Compound Company, which traces its roots 

back to DSM, offers polyolefin-based coupling 
agents and compatibilisers with extremely low 
amounts of residual maleic anhydride. Frank 
Huijnen, Business Development Manager, Yparex, 
says the company is currently involved in multiple 
projects with companies working with post-con-
sumer and post-industrial materials, all of them 
unique in nature.

“The materials have different compositions and, 
most important, the quality requirements of the 
finished products vary,” he says. “We have shipped 
lots of samples, with different graft levels, different 
densities, different MFIs and so on, to numerous 
prospects now testing, evaluating, upscaling.”

The Compound Company has two brands, 
Yparex and EcoForte. EcoForte is used for com-
pounds, while Yparex is applied not only to com-
patibilisers but also to adhesives used as tielayers in 
various multilayer structures, as well as encapsulant 
in solar modules. In recent years, Yparex has 
broadened its portfolio with new compatibilisers. 

Right: Small 

electrical 

components 

(these are a few 

centimetres 

long) are target 

applications for 

rPET containing 

a new compati-

biliser from 

Polymer Asia 

Technology

Charts compare mechanical properties of 30% glass reinforced compounds of PET containing PA-Bond, and of PBT
Source: Mitsui
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“EcoForte is very well positioned to process waste 
streams into new raw materials, based on Yparex 
compatibilising knowledge,” says Huijnen.

The Compound Company now has capacity of 
around 60,000 tonnes per year for all products. “In 
addition to the big volume manufacturers, there is 
a need for smaller, more flexible, more customised 
and more co-development type compounders, and 
this is exactly where we position ourselves,” says 
Commercial Director Wouter van den Berg.

In Turkey, Tisan Engineering Plastics launched 
its Olebond line of maleic anhydride grafted PP, PE, 
EVA and ABS materials some three years ago. 
Applications include use not only as a compatibi-
liser in recyclate, but also as coupling agent, impact 
modifier and adhesive agent in various markets.

“PP-based Olebond grades are used especially 
in PP compounds as a coupling agent between 
polymer and fillers,” says Binnaz Coşkunkan, R&D 
Executive at Tisan. “PE grades are divided into two 
groups: one of them is used as compatabilizer in 
different processes such as halogen-free cable 
compounds, multilayer pipes, co-extrusion, 
composite panels and PE blends with other 
polymers: other PE-based grades are impact 
modifiers for polyamides even at low temperature. 
ABS and EVA-based grades can be used as 
compatibilisers in different products. 

“Olebond grades are used in recycled polyam-
ide compounds to increase impact strength and 
dimensional stability by decreasing the effect of 
hygroscopicity and [improving] compatibility with 
polyethylene and polypropylene. Adding 3-10% 
Olebond increases the mechanical properties but 
the optimum usage level should be defined by the 
requirements of the end product.”

In Denmark, Nordic Grafting Company (NGC) 
was founded almost five years ago as a wholly-
owned affiliate of Bjørn Thorsen group (BTG). The 
company is utilising ExxonMobil’s patented 
Vistamaxx performance polymers technologies, 

under global licence granted to BTG, to develop 
and directly commercialise superior compatibilis-
ers. ExxonMobill describes Vistamaxx as semi-crys-
talline copolymers with tunable amorphous 
content; they are compatible with other polyolefin-
ic materials. 

NGC’s Acti-Tech compatibiliser “is an ideal 
solution to compatibilise mixed polymers from PIR 
or PCR, enabling the use of these recycled plastics 
into existing products without lowering end-prop-
erties,” says Quentin Le Piouff, Market Develop-
ment Manager. It features a high grafted monomer 
content, low VOC content, an MFI adjusted for 
optimal dispersion, and high flexibility. Grades can 
also be used as impact modifiers in stiff polar 
engineering thermoplastics, coupling agents for 
compounds containing natural fibres, and flexible 
adhesion promoters on metal and polar substrates.

“Acti-Tech compatibiliser 16MA13 has shown 
improved dispersion and decreased domain size of 
polyolefin particles in a polyester or a polyamide 
matrix,” says Le Piouff. “Moreover, addition of 5% in 
recycled barrier film demonstrates a high recovery 
of film and optical properties compared to non-
compatibilised mixtures, as well as a cost saving 

Left: NGC’s 

Acti-Tech 

compatibiliser 

has a high 

grafted 

monomer 

content
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compared to virgin material.” 
A new grade, Acti-Tech compatibiliser 16MA11F 

with food contact compliance, will be commercial-
ised this year to enlarge applications for packaging 
and recycling industries. It can be added to polyole-
fin-based formulations. Le Piouff adds: “We are still 
exploring new applications fit for our product range.”

NGC recently expanded in the Asia-Pacific area, 
via Nordic Grafting & Compound Solutions (NGCS), 
a production and commercialisation joint venture 
set up in late 2019 together with its sister company, 
Customised Compound Solutions (CCS) and 
Chongqing Techxanadu Industrial.

Polyscope Polymers, which specialises in 
styrene-maleic anhydride (SMA) polymers, offers 
compatibilisers, as well as chain extenders and 
other functionalities, within its Xibond blend 
optimiser portfolio. It also includes viscosity 
modifiers, coupling agents, and surface modifiers. 
“Xibond additives are like the luxury spices of a 
polymer recipe,” says Ardy Doelen, Sales and 
Business Development Manager. 

Xibond compatibilisers optimise surface tension 
and blend morphology to prevent phase separation 
in mixes of different polymers. “This is particularly 
useful for returning recycled PC/ABS – a plastic blend 
widely used in automotive and electronics applica-
tions – to its original state,” says Doelen. Similarly, 
Xibond chain extenders connect polymer chains to 
increase a material’s molecular weight, which 
improves viscosity, processability, and melt strength.

To help R&D managers choose the right Xibond 
product for their needs, Polyscope offers an online 
selector tool that provides instant recommenda-
tions based on the required functionalities. In the 
near future, it plans to add a dedicated functional-
ity page on its website. Polyscope also recently 
launched Xibox, a pre-screening service that trials 
different Xibond formulations for its customers, 
helping accelerate their development processes. 

Doelen says Polyscope views its initial portfolio 
as a starting point and hopes to expand it in the 
near future. “Our long-term goal is to offer solu-
tions for a wider range of materials, such as 
polyolefins. To achieve this, we’ll keep working with 
our customers – through partnerships, mergers and 
acquisitions, and joint ventures – to add new 
products that support their needs.”

CLICK ON THE LINKS FOR MORE INFORMATION:

� www.intermixperformancematerials.com

� www.nexamchemical.com

� www.imerys.com

� www.ampacet.com

� www.kraton.com

� www.polymerasia.com

� www.lotader.com (SK Global)

� www.thecompoundcompany.com

� www.tisan.com.tr

� https://ngc-nordic.com

� https://polyscope.eu

� https://4kenrich.com

Kenrich mixes waste plastics with cement
Salvatore Monte, President of Kenrich 
Petrochemicals, a company that for 
many years has been a prominent 
developer of compatibilising tech-
nologies, continues to plough a 
particular furrow. In March of last year, 
at a German plastics recycling forum, 
he presented a paper called “Repoly-
merisation and compatibilisation of 
thermoplastics in post-consumer 
recycling processes by using titanate 
ester catalysts.” On the same day, he 
was issued with US patent application 
0071230, “Construction materials, 
compositions and methods of making 
same” in which he demonstrates 
compatibilisation of ordinary Portland 
cement and water with hydrocarbons. 
Monte and several partners are 

working on the application of waste 
plastics in asphalt roads. 

In another project, Monte is 
working with Patrick K Simpson, 
President of PKS Consulting, under an 
NDA to develop a sound approach to 
converting plastics ocean waste into 
useful products. Monte says he sees 

PCR still struggling on many fronts, but 
the prospect in the USA of “mandated 
content [is] a ray of light. However, PIR 
continues to gain traction in the area of 
polymer blends and adding known 
recycle content to virgin polymer.”

Monte will be inducted into the 
Plastics Hall of Fame in October.

Specimen 15 – oil-

soaked sea water 

beach sand/

Portland cement; 

specimen 18 – same 

composition with 

nano-titanate 

compatibiliser. 

From US Patent 
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FIND 
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Polyethylene Films 
The global market 2021

 
www.ami.ltd/Global-PEFilms-Report

• Get unrivalled data on the size and structure of 
the global industry

• Identify key material trends for consumer and 
industrial films

• Determine supply economics by region
• Understand the evolution of trade flows and 

impact on supply
• Evaluate the future outlook for global PE film 

production and trade

Providing clarity to inform your 
investment and marketing decisions

mailto:sales@ami.international?subject=TC USA Mexico
http://www.ami.international/mi
https://ami.ltd/Global-PEFilms-Report
https://ami.ltd/Global-PEFilms-Report
https://ami.ltd/Global-PEFilms-Report
https://ami.ltd/Global-PEFilms-Report


Webinars

Access the free Webinar Library Today 

Register once to view all AMI library webinars

Free webinars available  
to view on-demand

Stay up to date: watch these 
free industry webinars
Click on a webinar to watch in your own time.

Forecasting the impact of  
coronavirus on economies 
and plastics markets
David Buckby
Principal Global  
Resin Analyst

Simple solution for reliable 
permeation testing of flexible 
pouches  
Mike Kragness 
Permeation Application Scientist

Developments in SEBS for TPE 
tubing applications
Ana García Henche 
Technical assistance and 
development

Flexible Compounding With 
Kneading-block-free Screws  
Klaus Hojer, Business 
Development 

Medical device materials, 
manufacturing, and design  
Michael J. Wiggins  
Senior Technology Manager

Plastics and the Pandemic 
Virtual Forum Series
Analysing the impact of 
Covid-19 on the global 
plastics industry

Plastics and the 
Pandemic

VIRTUAL  
FORUM

Plastics and the 
Pandemic

VIRTUAL  
FORUM

Plastics and the 
Pandemic

VIRTUAL  
FORUM

       Conferences / Exhibitions / Magazines / Market Intelligence        www.ami.ltd/webinarlibrary         

Applications and solutions 
of plastics in the medical 
sector
Ing. Raquel Llorens-Chiralt 
Senior Researcher – Health 
Group 
 

Automatic melt filtration in  
plastics recycling 
Michele Colombari 
Regional Sales Manager 

http://www.ami.ltd/webinarlibrary
https://ami.talkingslideshd.com/view?presentation=8795&utm_source=AMIMag&utm_medium=library_ad&utm_campaign=200615_W000_PA_CNT_MI_UK_Prospect_Attendees_Fcast_libraryad
https://ami.talkingslideshd.com/view?presentation=9312&utm_source=amilibraryad&utm_medium=advert&utm_campaign=201111_W000_PA_CNT_Conf_UK_Prospect_Attendees_AMETEK_libraryad
https://ami.talkingslideshd.com/view?presentation=11047&utm_source=amilibraryad&utm_medium=advert&utm_campaign=201127_W000_PA_CNT_Conf_UK_Prospect_Attendees_DYNASOL_libraryad
https://ami.talkingslideshd.com/view?presentation=8887&utm_source=AMI_mag&utm_medium=library_ad&utm_campaign=200915_W000_PA_CNT_Conf_UK_Prospect_Attendees_Feddem_libraryad
https://ami.ltd/webinar-LUBRIZOL
https://ami.talkingslideshd.com/view?schedule=606&utm_source=AMIMag&utm_medium=libraryAd&utm_campaign=200812_VE0006_PA_CNT_Conf_UK_Prospect_Visitor_webinar_libraryad
https://twitter.com/contact_ami
https://www.facebook.com/AMI.Events.Research
https://www.linkedin.com/company/contact_ami/
https://www.ami.international/
https://ami.talkingslideshd.com/view?presentation=9313&utm_source=AMI_mag&utm_medium=library_ad&utm_campaign=200915_W000_PA_CNT_Conf_UK_Prospect_Attendees_Aimplas_libraryad
https://ami.ltd/webinar-FIMIC


Optimise your industry knowledge with these 
recommended market reports

MARKET REPORT:  
Chemical Recycling, Global Status

This report defines and analyses three different 
forms of chemical recycling; solvent based 
purification (dissolution), depolymerisation and 
thermal processing. This authoritative report 
provides you with an independent quantitative 
analysis of the global chemical recycling industry 
status in 2020, it reviews the existing technologies 
and forecasts how the sector will develop over the 
next decade.

> Click here for more info

MARKET REPORT: Rigid Polyolefin 
Recycling in Europe - Capacity,  
technology and recyclate usage

A deep-dive analysis of the European mechanical 
rigid polyolefin recycling industry (PP and PE). 
It quantifies recycling capacities, waste streams 
(municipal and commercial, production scrap, 
other), and actual recyclate volumes of pellets, 
compounds, regrind and flakes. It provides context 
on sustainability drivers and how they shape 
innovations in the value chain including structural 
and format changes.

> Click here for more info

MARKET REPORT: Single use flexible plastic 
packaging in Europe - Regulatory context  

and market magnitude in the retail channel

This report navigates through the present European 
legislation and discusses the impact each will 
have on the consumption of single-use plastic 
packaging. With a specific focus on flexible plastic 
retail packaging, this report highlights the issues 
being raised by recent and upcoming regulatory 
instruments, the trends that are driving the market 
to change and solutions currently being deployed.

> Click here for more info

E/ sales@ami.international      T / +44 117 924 9442    W/ www.ami.international/mi

This report details current trends and future 
recyclate volume forecasts in a rapidly changing 
environmental sector. This quantification includes 
the supply and demand balance, with an evaluation 
of the current plastic recycling capacities by 
region. This is done in the context of the economic 
disruption taking place in the first half of 2020 
due to the Covid-19 pandemic and its economic 
consequences across markets.

> Click here for more info

MARKET REPORT: The Global Plastics  
Recycling Industry 2020 -  

Capacities, Capabilities and Future Trends

MARKET REPORT: Flexible Polyolefin 
Recycling in Europe - Capacity, technology 

and recyclate usage 2020

The study aims to quantify the market for flexible 
polyolefin recycling, analysing the supply and 
demand balance, along with an evaluation of 
current capacity in Europe. A detailed review of 
the end use applications for recyclate is given, with 
an examination of potential future absorption. It is 
relevant to all those involved in the plastics industry 
value chain, from resin producer through to brand 
owners/end users of plastic products. 

> Click here for more info

MARKET REPORT:  
Top 50 Mechanical Recyclers in Europe 

This report reviews 50 of the largest companies 
involved with mechanical recycling giving a 
systematic insight into the activities of
these major companies, the focus of their 
activities, a potted history, recent acquisitions and 
divestments, recent investments, throughput and an 
estimate of revenue.

> Click here for more info

https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M283&utm_source=PA&utm_campaign=20_M283_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M283&utm_source=PA&utm_campaign=20_M283_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M269&utm_source=PA&utm_campaign=20_M269_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M269&utm_source=PA&utm_campaign=20_M269_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M295&utm_source=PA&utm_campaign=20_M295_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M295&utm_source=PA&utm_campaign=20_M295_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M282&utm_source=PA&utm_campaign=20_M282_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M282&utm_source=PA&utm_campaign=20_M282_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M283&utm_source=PA&utm_campaign=20_M283_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M286&utm_source=PA&utm_campaign=20_M283_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
https://www.ami.international/pubs/prod.aspx?catalog=Publishing&product=M295&utm_source=PA&utm_campaign=20_M295_PA_LG_MI_UK_Prospect_Leads_PRW_PortfolioPage
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Top left: Coperion: ZSK Extruders
http://www.compoundingworld.com/zsk-4

Top right: Plastika Kritis Global Colors
http://www.injectionworld.com/plas_kritis

Download these new
product brochures

If you would like your brochure to be included on this page, please contact
Claire Bishop claire.bishop@ami.international. Tel: +44 (0)1732 682948

Simply click on the brochure cover or link to download a PDF to your PC or smartphone

SPREAD
THE WORD

Let the world know about the 
good things  your company is 

doing by advertising in
Plastics Recycling World magazine. 

Request the media pack to find
out about our forthcoming 

features, global readership, and 
cost-effective advertisement 

packages – email:

levent.tounjer@ami.international

COPERION: ZSK EXTRUDERS

Described as the 
benchmark for maximum 
throughput and product 
quality, the ZSK is 
Coperion’s most flexible 
and highest performance 
twin screw extruder 
series. This 26-page 
brochure explains the 
design features and 
options.

> compounding & extrusion  > materials handling  > service

ZSK twin screw extruders. The benchmark for  maximum 
throughput and highest product  quality in modern 
 processing technology.

Continuous
Success
Story

� CLICK HERE TO DOWNLOAD

GLOBAL COLORS GROUP

Find out about Global 
Colors Group in this 
brochure showcasing the 
group companies, their 
vision and focus on 
quality, R&D, technology 
and sustainability. Its 
portfolio includes colour, 
white and black 
masterbatches.

� CLICK HERE TO DOWNLOAD



Top left: PRW March April 2021
https://content.yudu.com/web/1rl19/0A42x3p/PRWMarApr21/index.html

CL: IW May 2021
https://content.yudu.com/web/1rl19/0A1uufg/IWMay21/index.html

BL:PPE May 2021
https://content.yudu.com/web/1rl19/0A1utvq/PPEMay21/index.html

Top right: PRW January February 2021
https://content.yudu.com/web/1rl19/0A42x3p/PRWJanFeb21/index.html

CR:  CW May 2021
https://content.yudu.com/web/1rl19/0A1rl2p/CWMay21/index.html

BR FSE May 2021
https://content.yudu.com/web/1rl19/0A1uuff/FSEMay21/index.html

Take out your own FREE subscriptions to any of the magazines.
Click on the logos below to simply register on-line. 

Keep informed: read
our latest editions
AMI publishes five process-specific FREE plastics industry magazines.
Simply click on the cover below to read each magazine. Or download
the issue in the relevant Apple or Android app

Injection World
May 2021
The May issue of Injection 
World has features on how 
thermoplastic elastomers are in 
big demand in medical 
products such as face masks, 
under-the-hood engineering 
plastics and new joining 
technologies. Plus news of 
AMI’s US injection moulding 
expo in 2022.

� CLICK HERE TO VIEW 

Plastics Recycling World
January/February 2021
The January/February edition 
of Plastics Recycling World 
looks at how chemical 
recycling technology could be 
utilised to recycle 
polyurethane foams. It also 
explores some of the latest 
developments in post-
consumer film recycling and 
pelletising equipment.

� CLICK HERE TO VIEW 

Film and Sheet
May 2021
The Film and Sheet Extrusion 
May edition has features on 
waterproof membranes, 
materials handling, converting 
& bagmaking and screw and 
barrel technology. There is 
also a review of extrusion 
exhibitors at Chinaplas 2021.

� CLICK HERE TO VIEW 

Compounding World
May 2021
Features in the May issue of 
Compounding World look at 
the latest developments in 
halogen-free flame retardant 
compounds, how natural fibres 
and fillers are helping 
sustainability, and new 
compounds for 3D printing.

� CLICK HERE TO VIEW 

Pipe and Profile
May 2021
The May edition of Pipe and 
Profile Extrusion magazine 
takes a look at innovation in 
pipe die design. It also reviews 
some of the latest 
developments in medical 
tubing, pipe joining 
technology, standards and 
testing.

� CLICK HERE TO VIEW 

Plastics Recycling World
March/April 2021
The March/April edition of 
Plastics Recycling World 
magazine takes a look at the 
latest innovations in melt 
filtration. It also explores the 
use of additives to enhance 
recyclate quality and reviews 
some of the newest 
developments from the PET 
recycling sector.

� CLICK HERE TO VIEW 

http://www.compoundingworld.com/Subscribe.aspx
http://www.filmandsheet.com/Subscribe.aspx
http://www.injectionworld.com/Subscribe.aspx
http://www.pipeandprofile.com/Subscribe.aspx
http://www.plasticsrecyclingworld.com/


GLOBAL EXHIBITION GUIDE

For information on all
these events and other

conferences on film,
sheet, pipe and

packaging applications, see

www.ami.international

1-3 June 2021     Plastic Closure Innovations VIRTUAL SUMMIT

8-10 June 2021   Stretch & Shrink Film VIRTUAL SUMMIT

27-29 July 2021  Smart Packaging VIRTUAL SUMMIT

27-28 September 2021  Chemical Recycling, Düsseldorf, Germany

4-6 October 2021  Polymer Sourcing & Distribution Europe, Hamburg, Germany

20-21 October 2021  Plastics Recycling Technology, Vienna, Austria

Brought to you by: Proudly supported by:

29 – 30 September, 2021 

ESSEN, GERMANY

3 – 4 November, 2021 

CLEVELAND, OHIO

AMI CONFERENCES

15-18 June FIP, Lyon, France POSTPONED www.f-i-p.com

22-25 June Plast 2021, Milan, Italy POSTPONED www.plastonline.org/en

10-12 August  Feiplar, Sao Paulo, Brazil NEW DATE www.feiplar.com.br

14-18 September Equiplast, Barcelona, Spain NEW DATE www.equiplast.com

29-30 September Plastics Recycling World Expo Europe, Essen, Germany NEW DATE https://eu.plasticsrecyclingworldexpo.com

12-16 October Fakuma, Friedrichshafen, Germany www.fakuma-messe.de

3-4 November Plastics Recycling World Expo USA, Cleveland, USA NEW DATE https://na.plasticsrecyclingworldexpo.com

8-12 November Plastico Brasil, Sao Paulo, Brazil NEW DATE  www.plasticobrasil.com.br

15-18 November Arabplast, Dubai, UAE NEW DATE www.arabplast.info

25-28 January Interplastica, Russia, Moscow www.interplastica.de

17-21 February PlastIndia, New Delhi, India NEW DATE www.plastindia.org

8-10 March JEC 2021, Paris France NEW DATE www.jec-world.events

8-11 March Plastimagen, Mexico City www.plastimagen.com.mx

16-17 March Injection Moulding and Design Expo, Detroit, USA www.ami.international/exhibitions

5-8 April FIP, Lyon, France NEW DATE www.f-i-p.com

19-26 October K2022, Dusseldorf, Germany www.k-online.com

20
21

20
22

DATES FOR YOUR DIARY

https://www.ami.international/events/upcoming
www.ami.international
http://www.compoundingworld.com/
http://www.filmandsheet.com/
http://www.pipeandprofile.com/
http://www.plasticsrecyclingworld.com/
www.ami.international/exhibitions?utm_source=Magazine&utm_medium=Advert&utm_campaign=E056_E057_E058_E059&utm_content=magazinegraphiceventslistingpage
www.ami.international/exhibitions?utm_source=Magazine&utm_medium=Advert&utm_campaign=E056_E057_E058_E059&utm_content=magazinegraphiceventslistingpage
www.ami.international/exhibitions?utm_source=Magazine&utm_medium=Advert&utm_campaign=E056_E057_E058_E059&utm_content=magazinegraphiceventslistingpage
www.ami.international/exhibitions?utm_source=Magazine&utm_medium=Advert&utm_campaign=E056_E057_E058_E059&utm_content=magazinegraphiceventslistingpage
www.ami.international/exhibitions?utm_source=Magazine&utm_medium=Advert&utm_campaign=E056_E057_E058_E059&utm_content=magazinegraphiceventslistingpage
www.ami.international/exhibitions?utm_source=Magazine&utm_medium=Advert&utm_campaign=E056_E057_E058_E059&utm_content=magazinegraphiceventslistingpage
www.ami.international/exhibitions?utm_source=Magazine&utm_medium=Advert&utm_campaign=E056_E057_E058_E059&utm_content=magazinegraphiceventslistingpage
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