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New Process to Develop Bio-based
Polyamide Using Terpenes

The Fraunhofer Institute for Interfacial Engineer-
ing and Biotechnology IGB is using a new, recently
patented process to develop new polyamides from
the terpene 3-carene, a residual material from the
cellulose industry. The biobased polyamides Cara-
mid-R® and Caramid-S® produced using this process
represent a new class of polyamides with outstand-
ing thermal properties. The production of the mono-
mer for Caramid-S® was already successfully piloted
in a 100-liter scale. The Fraunhofer researchers are
presenting the new polyamides at the K trade fair
(Hall 7.0, Stand SCO01).

The Fraunhofer Institute for Interfacial Engineering
and Biotechnology IGB has developed a sustainable
alternative to petrochemically produced plastics us-
ing terpenes found in resin-rich wood. The natural
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substances are available from conifers such as pine,
larch or spruce. In the production of pulp, in which
wood is broken down to separate the cellulose fi-
bers, the terpenes are isolated in large quantities as a
by-product, turpentine oil.

In the joint project “TerPa — Terpenes as building
blocks for biobased polyamides” funded by the
German Federal Ministry of Food and Agriculture
(BMEL) through the German Agency for Renewable
Resources (FNR), researchers of Fraunhofer IGB, Bio,
Electro and Chemocatalysis BioCat, Straubing branch
have succeeded in optimizing the synthesis of lact-
ams from 3-carene and the subsequent polymeriza-
tion to Caramid-R® and Caramid-S®, representatives
of a new class of terpene-based polyamides. Recently,
a patent was granted for the synthesis process of the
new polyamides from terpenes.
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The conversion of 3-carene to the corresponding lac-
tam is possible in four successive chemical reactions
that require neither complex production facilities
nor expensive reagents. The key steps to the poly-
mer building blocks 3S- and 3R-caranlactam are the
selective production of the intermediate 3S-caranke-
tone and its selective rearrangement to the isomeric
3R-caranketone.

The special feature is that the conversions can take
place as a one-vessel reaction sequence in a single re-
actor. "This offers the possibility to produce the lact-
ams also in simple plants without a complex reactor
cascade. It is not necessary to purify the intermediate
products,” explains Paul Stockmann, who developed
and optimized the promising process.

The synthesis of the monomer for Caramid-S® has
now been scaled to the 100-liter scale at the Fraun-
hofer Center for Chemical-Biotechnological Process-
es CBP, the Leuna branch of Fraunhofer IGB. "In this
pilot production, we produced several kilograms of
monomer, which allows the polymerization to be
scaled to the kilogram scale," says Dr. Harald Stritt-
matter, who heads the TerPa project.

The chemical structure of the natural substance
3-carene, which has barely been used commercial-
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ly to date and would be very difficult to access from
petrochemical feedstocks, leads to new polyamides
that contain cyclic structures along the polymer
chain. Due to these rings and other substituents, Car-
amid-S® and Caramid-R® have exceptional thermal
properties compared to standard polyamides: The
softening temperatures (glass transition) are above
110 °C.

Caranlactams Expand Functional Properties Of Stan-
dard Polyamides

In addition, the scientists have converted the
biobased lactams to copolymers with other commer-
cially available monomers - laurolactam for PA12
and caprolactam for PA6. This enables the possibility
of changing the properties such as the transparency
of the polyamides PA6 and PA12, thus extending their
application profile.

Currently, the Fraunhofer scientists are working on
further improvements of the monomer synthesis
which is essential for an economically viable poly-
amide. Furthermore, they are investigating the prop-
erties of the polymers in detail to identify potential
applications and implement commercial use of the
biopolyamides together with industrial partners.
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Clariant prioritizes sustainability and collabora-
tive action at K 2019 in several new initiatives sup-
porting greater circularity and resource-efficiency
for the plastics industry launched at the show.

With the pressing need for sustainable development
and effective solutions to the plastic waste challenge
a major topic for K visitors, Clariant reinforces its
proactive commitment, fostering partnerships and
delivering viable, innovative solutions that make it
easier for industries to adopt a more sustainable ap-
proach to product design, processing and lifecycle.

New EcoCircle Initiative

Significant support for reduce, reuse and recycling of
plastics will come from the new EcoCircle initiative,
which addresses the entire process along the circular
plastics value chain. EcoCircle brings together Clari-
ant’s business-wide competencies and technologies
of relevance to mechanical and chemical recycling to
screen and develop products with outstanding circu-
lar advantages. Importantly, in parallel it provides a

Association of PVC Pipe & Fitting Producers 04
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Clariant’s
New Initiative
for Plastic

Sustainability
and Circularity
at K2019

platform to facilitate knowledge exchange, customer
collaboration and value chain co-creation of ideas on
specific circular topics with external partners, from
consumers to brand owners, recyclers, resin produc-
ers, and academics.

To support EcoCircle’s goals, Clariant is introducing
world-wide EcoCircle Centers of Excellence dedicat-
ed to collaborative research and joint development
of products and solutions for a circular plastics econ-
omy. The first is in Pogliano, Italy at the innovation
project house of Clariant’s Business Unit Master-
batches.

Extending Re-use and Recycling Op-
tions

Hans Bohnen, Member of Clariant’s Executive Com-
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mittee, comments: “Collaborative efforts across the
plastics and recycling value chains will ensure the
value of plastics isn’t wasted but instead retained,
recovered and reintroduced without negatively im-
pacting the environment. The long-term goal has
to be a circular economy for plastics and Clariant
prioritizes support for this from all of our business
areas, with products and technologies that reduce
dependency on fossil materials and extend re-use
and recycling options.”

Projects concentrating on mechanical recycling of
packaging materials are already underway, with a
focus on joint development projects with customers
and value chain partners to further develop pack-
aging design, including coloration of recyclates and
the recycling process. Future facilities will include
a mini recycling plant for polyolefins and support-
ing laboratory capabilities.

Clariant’s Additives business is currently investing
in establishing an EcoCircle Center of Excellence,
set to be inaugurated in 2022.

AdditivesisalsothefirsttoimplementClariant’sbrand
new sustainability product designators on solutions
for the plastics industry, highlighting specific ben-
efits in some very important sustainability areas.

Association of PVC Pipe & Fitting Producers
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Clariant’s Four Sustainability Designators

Introduced at K, Clariant’s four sustainability designators
recognize that customers and markets are often looking
for sustainability attributes. The four suffixes will be ap-
plied to the end of product names, to make it easy for cus-
tomers to identify products with key advantages.

* Aqua — water saving products that support customers
and/or the value chain in saving at least 20% water in
direct use or end-use of their products.

* Terra — products with a high renewable content, mini-
mum 50% Renewable Carbon Index (RCI) based on mass
balance certification or real renewable content.

¢ Circle — products with the primary purpose to support
customers and/or the value chain in reduce, re-use or
recycle of plastic products, showing a beneficial perfor-
mance that is validated in the market.

« Vita - products from natural origin with at least 98% RCI
real renewable content.
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I6 - 23 October 2019
Disseldorf, GErmany

Piovan Showcases Drying
System, Innovations in Medical
Sector and more at K 2019

from traceability of the raw materials to solutions for industry 4.0, to provide complete turnkey solu-

Piovan Group is presenting state-of-the-art technologies, from drying systems to temperature control,

tions at K 2019 - stand 9B60 — with its own brands, Piovan, Aquatech, Fdm and Penta.

New Self-adaptive Drying System
for Recycled PET

One leading innovation is the new GenesysNext,
launched as a world premiere at the fair in Diissel-
dorf. This drying system is featured by self-adaptive
technology that is now also optimised for the treat-
ment of recycled PET. The innovations that this new
generation machine brings more intuitive control and
improved self-regulation.

Significant improvements have also been made to the
AIPC (Automatic Injection Pressure Control) technol-
ogy that ensures the lowest production cost for each

Association of PVC Pipe & Fitting Producers
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preform, not in terms of energy savings alone, but in
terms of optimisation of the entire preform production
process, with increased end product quality and reduc-
tion of rejects.

Regarding solutions for PET, at the Diisseldorf exhibi-
tion, visitors can check out the new user-friendly range
of instruments for analysing preform quality. These
devices enable the most important parameters, such as
the acetaldehyde level in preforms, to be measured in a

simple and intuitive manner.
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New Gravimetric Blender of The
GDS Line

Also, Fdm is showcasing GDS 5, the new gravimetric
blender of the GDS line optimised to enable mounting
up to 5 granulate stations, while still maintaining com-
pact dimensions and featuring a Siemens PLC system.

Latest Innovations in The Pro-
duction of Pipes and Cables

Penta is presenting the latest innovations in the pro-
duction of pipes and cables for managing additives in
the compounding sector. At the exhibition, visitors will
be able to see Vakupulse, a system that will be in oper-
ation to show the conveying of materials in the dense
phase, which is particularly suitable for conveying del-
icate raw materials at low speeds and flow rates over
short distances.

Particularly remarkable is undoubtedly the new RFID
(Radio Frequency Identification) tagging system which
checks that the match between sources and destina-
tions is correct. If an error occurs, the conveying sys-
tem does not activate the loading cycle, thus avoiding
any risk of contamination between different mate-
rials. A system of LEDs, which can also be duplicated
on a dedicated display, guides the operator. The LEDs
change colour as the conveying pipes are coupled, en-
abling active connections to be checked at a glance.

Microdosing Unit at Display

At the exhibition, Piovan is presenting important in-
novations also in the medical sector: a new microdos-
ing unit will be on display for the first time. This unit
can feed the machines even with only one granule at
a time, whilst maintaining very high accuracy to meet
requests that come mainly above all from highly tech-
nical sectors such as the medical sector and precision
micro-molding. The medical range is also complement-
ed by machines suitable for usage in clean rooms, such
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as the Pureflo filterless receiver, which requires nei-
ther compressed air nor maintenance, and the emis-
sion-free DPA dryer.

Easytherm Range of Tempera-
ture Control Units

Aquatech, is in the limelight with many product inno-
vations on display. The Easytherm range of tempera-
ture control units, the mould temperature control units
that won the IF Design Award 2019, will be completed
with the new pressurised temperature controls that
will complement the line of atmospheric temperature
controllers. There are also interesting innovations re-
lated to the DigitempEvo water-cooled thermochillers
that ensure high performance whilst keeping energy
consumption levels very low. Special focus also on
the Easycool+ line of chillers: this range of extremely
compact chillers has been conceived, designed and en-
gineered to meet the specific cooling requirements of
plastics industrial processes with unrivalled efficiency.

Industry 4.0

Industry 4.0 is a key topic on which the main players
are increasingly focusing. Piovan continues to invest
in innovation, extending the range of features offered
by the Winfactory 4.0 supervision software.

This software also includes a module for monitoring
energy efficiency and, from this year, a module to mon-
itor Aquatech solutions. Data context integration and
digital interconnection throughout the process: these
are the guidelines of Industry 4.0 from which MTS, the
new material tracking system, has been created.

MTS consists of a new barcode terminal capable of
reading barcodes for the identification of users and
materials and a new app, developed to guide the op-
erator in the management of raw materials. The sys-
tem enables to optimise the storage of materials and
to identify the flow of different batches from the initial
phase to the finished product.
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cycles can be successfully closed.

Integrating Recycling Know-how
into The Plastics Value Chain

Created from the words circular and economy, the term
Circonomic expresses what we want to achieve together
with our customers and partners. It's about integrating
recycling know-how into the plastics value chain so that
our industry, as well as the environment and our society,
can benefit from it ecologically and economically," says
Manfred Hackl, CEO EREMA Group, describing the ob-
jective of the demonstrations at the Circonomic Centre,
which he opened together with Ton Emans, President
Plastics Recyclers Europe.

Ton Emans praised the Austrian plastics recycling ma-
chine manufacturer's commitment to improving net-

" Recycle
Plastic and
Close Plastic
Cycles at
K2019

of attention at EREMA's Circonomic Centre, which opened in outdoor area FG 09.1. In cooperation with
customers and partner companies from all areas of the value chain, EREMA presents over 30 light-
house projects and demonstrating live recycling using 14 different materials to demonstrate how plastics

P lastics recycling, the circular economy and successful examples of closed plastics cycles are the focus

working and intensifying cooperation within the indus-
try: "EREMA has succeeded in bringing together many
players in this chain and together with them has made
the Circonomic Centre an attraction for everybody who
is interested in plastics recycling.”

Lighthouse Projects for New Cir-
cular Economy Projects

In the course of the fair, EREMA will recycle 14 different
plastic waste materials into high-quality recycled pellets,
some of which will be processed directly at the fair into
new end products. These demonstrations, like the light-
house projects on display, are based on more than 30
cooperation projects with customers and partners repre-
senting the entire value chain.

Association of PVC Pipe & Fitting Producers 08
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A wide range of high-quality products containing up to
100 percent recycled materials will also be on display.
"We need a change towards a more circular economy.
This is exactly what we are working towards with our
customers and partners.

Visitors to the Circonomic Centre are given an idea of
how real circular economy projects have been success-
fully put on the road thanks to the will to cooperate and
the use of state-of-the-art technologies in the areas of
sorting, washing, recycling and processing. They can
also see what kinds of plastic waste are processed for
this purpose,” explains Marketing Manager Gerold
Breuer.

Products Made of Recyclate

The spectrum of these "products made of recyclate”
presented in a separate exhibition ranges from show-
er gel bottles made of 100 percent PCR-HDPE sourced
from the yellow sack, through shrink and stretch films
containing up to 30 percent recycled pellets to technical
injection-moulded products and lifestyle goods.

The expectations within the industry in terms of pre-
senting solutions to close the loop in plastics have risen
rapidly over the past two years. "36 years ago, when
plastics recycling was not yet an issue, the founders
of EREMA had the foresight to put their faith in it. The
same foresight is also in demand when it comes to mak-
ing recycling a fixed link in the plastics value chain. Eu-
rope can become a pioneer and a role model for other
regions", says Manfred HackL

Experience the Circular Econo-
my Live

Some of the material flows that EREMA recycles at
the Circonomic Centre during K 2019 are already be-

ing used to manufacture consumer products on the
market. Feasibility studies prove that the other mate-
rial flows presented live here, have the same potential
thanks to innovative recycling technologies.

This was shown clearly right after the opening of the
Circonomic Centre in a cooperation project between
EREMA, LINDNER, ENGEL and HAIDLMAIR. Recycling
and further processing of fishing nets was demon-
strated. The nets — which are shredded and washed
by Lindner - were then processed live into recycled
pellets. These were then used during the fair to make
practical and durable storage boxes using an ENGEL
injection moulding machine fitted with HAIDLMAIR
tools and a special FDU injection moulding nozzle
from HAIDLMAIR FDU Hotrunner. The used fishing
nets come from Chile, where they are collected as part
of an initiative by the sports and leisure goods manu-
facturer bureo. A selection of products manufactured
by bureo is also on display at the Circonomic Centre.

The machinery used for all the recycling demonstra-
tions at the trade fair is an INTAREMA® TVEplus®
equipped with a QualityOn package for continuous
measurement of colour, MVR and polymer composi-
tion and integration into the re360 Manufacturing Ex-
ecution System.

Source: EREMA
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Share Our Vision at K 2019

20IS
J

Rethinking Innovation

ability at the K Show (Hall 6, Booth E57) from

October 16-24 in Disseldorf, Germany. At the
forefront of its presence at K Show, Trinseo will prom-
inently highlight its activities advancing the circular-
ity of Polystyrene. The materials manufacturer will
outline during K Show its plan to offer 30% recycled
content to its customers for polystyrene packaging in
Europe by 2025.

Trinseo will showcase its commitment to sustain-

Sustainable Plastics Portfolio

Trinseo’s Plastics portfolio of sustainable products fea-
tured at K Show will include:

* Soft touch plastics, including Thermoplastic Elasto-
mers (TPE) bio-based and biodegradable plastics under
the trade name of APINAT™

* Polycarbonate containing up to 75% post-consumer re-
cycled (PCR) content in the rigid touch plastics, portfolio,
under the EMERGE™ ECO Advanced Resin series

*ENLITE™ PP LGF Structural Polymers will also be fea-
tured, offering the automotive industry a sustainable al-
ternative answering the need for weight savings

Rethinking Sustainability, one of Trinseo’s key themes at
K Show, highlights how the company is taking the lead
on the development of sustainable products through
close collaboration with customers and industry leader-
ship.
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Trinseo to Present

Sustainable Plastic
Solutions and more

New Methods for Polystyrene Recycling

As a founding member of Styrenics Circular Solutions
(SCS), a consortium that explores new methods for poly-
styrene recycling, Trinseo will also highlight its industry
leadership in the development of circular solutions and
the adoption of novel technologies to find new methods
for polystyrene recycling creating an infinitely recycla-
ble and sustainable material.

Close Customer Collaboration

The cornerstone of Rethinking Sustainability for Trinseo
at K Show is the importance of close customer collabora-
tion to deliver material solutions that address key mar-
ket megatrends relating to the environment. In July 2019,
Trinseo released its annual Sustainability and Corporate
Social Responsibility report, marking a full year since the
company’s adoption of the Global Reporting Initiative
(GRI) standards.
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“Trinseo’s commitment to sustainability and corporate social responsibility drives us to continuously inno-
vate and improve the long-term impact of our products. As a proactive leader for circular solutions, we are
Rethinking Sustainability to help bring about meaningful, positive change,” said Catherine Keenan, Vice Pres-
ident, Public Affairs, Sustainability and Environment, Health and Safety.

During K Show, Trinseo will highlight at its press breakfast on Thursday, October 17, the company’s plan to
offer an average of 30% recycled content for its polystyrene packaging customers in Europe by 2025.

Additionally, Trinseo will host a workshop on its stand during K Show demonstrating its leadership in im-
plementing Operation Clean Sweep. As a member of the Circular Plastics Alliance, Trinseo has re-pledged its
commitment to Operation Clean Sweep® (OCS) the industry initiative to help keep plastic granules out of the
marine environment.

Join Trinseo in Hall 6 at Booth E57 to learn more about Rethinking Sustainability.

Association of PVC Pipe & Fitting Producers 1 1
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Govestro
Presents
Iechnologies

Focusingon

Economy at
k2019

novative products and solutions, particularly for

Covestro has announced that it is presenting in-
sustainability and digitalization at K 2019.

Advancing Circular Economy

With a strategic program Covestro aims to advance the
circular economy and the use of non-fossil raw materi-
als in the plastics industry. At booth A 75 in hall 6, the
company will also be presenting products and technol-
ogies for key sectors such as the automotive, construc-
tion and electronics industries, as well as innovative
and functional applications in the healthcare, furniture,
sports and leisure sectors.

In addition to digitalization, the UN goals for sustainable
development will especially influence the economy and
society in the coming years. Covestro is determined to
realize these sustainability goals at many levels. Meeting
them is not only a prerequisite for a better, cleaner and
healthier world, but also has great long-term economic
potential.

“Megatrends such as climate protection and population
growth require a fundamental rethink in lifestyle and
consumer behavior, not to mention in global produc-
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tion,” CEO Dr. Markus Steilemann said to journalists.
“We need a complete transition from a throwaway to a
circular economy in order to handle limited resources
more responsibly and protect the climate.”

Covestro is committed to establishing new material cy-
cles throughout the entire process chain with a view to
making a tangible contribution to achieving this major
goal.

“We have set up a comprehensive and long-term pro-
gram which will also open up new opportunities for val-
ue creation,” Steilemann explained.

“High-quality plastics are and will remain drivers for
sustainability and for overcoming global challenges.
However, it is crucial to decouple the economic growth
achieved from the consumption of fossil resources such
as crude oil.”
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Turning Away from Crude Oil

A key aspect for developing a circular economy in the
plastics and chemical industry is the closure of the car-
bon cycle through the recycling of raw materials. “In
the long term, we want to do as much as possible with-
out fossil resources and use alternative sources such as
waste, plants and CO2 instead,” said Steilemann. “In par-
ticular, used plastics are a valuable resource. That's why
we want to work with partners to intensively develop
innovative recycling methods,” said the Covestro CEO.

Under no circumstances should plastic waste be allowed
to enter the environment uncontrolled for longer. The
industry is working intensively worldwide for better
waste management — for example in the Alliance to End
Plastic Waste, of which Covestro is a member.

Given its importance, the company is dedicating a spe-
cial Theme Day to Circular Economy at its booth on
Wednesday, October 23. External and in-house experts
present practical examples and discuss with visitors. At
the Covestro booth, these will also find many examples
of products and technologies that can help close materi-
al cycles in various industries.

Covestro is one of the pioneers in the use of the exhaust

gas CO2 as a new raw material. A team from Covestro
and RWTH Aachen University is now in the final round
of the German President s Award for the development
of a corresponding process. Exhibits based on this tech-
nology will be specially featured at the booth. With
modern materials and technologies, the company also
supports the supply of energy from renewable sources.

Digitalization as a Growth Driver\

Another driving force for the development of the econ-
omy and society in the coming years is the ongoing dig-
italization. Covestro wants to take advantage of the re-
sulting opportunities and has started a comprehensive
strategic program, which focuses on the customer.

To this end, the company is anchoring digital technol-
ogies and processes along the value chain - from the
supply chain through production, research and all inter-
faces to customers to the development of new business
models. Various developments and exhibits at K 2019 as
well as a separate Theme Day on Tuesday, October 22,
underscore the great importance of digitalization for
Covestro and its customers. employees and experienced
professionals.

Source: Covestro
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What kind of
world do we want
to live in?

Seek Together

New Initiatives to Develop Circular
Economy for Plastic: Dow at K 2019

I nspired by its inclusive new brand platform — Seek Together ™ — Dow will be inviting customers and

partners at K 2019 to explore some of the biggest challenges and questions facing industry and society.

Sharing Approach to Global
Issues

During this cornerstone event (October 16-23, 2019 in
Diisseldorf, Germany) Dow will showcase a wide vari-
ety of innovative products while sharing its approach
to global issues. Conversations are expected to include
the development of a more circular economy and
eliminating plastic waste from the environment. The
company is working to create a thought-provoking
and engaging experience, including dedicated spaces
for discussion. Dow will present case studies and pro-
totype examples across four ‘domains’, showing how a
collaborative approach to materials science can allow
us to protect precious goods, build more effectively,
move more efficiently and care more holistically.

Association of PVC Pipe & Fitting Producers 1 4
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h Sulzer atK 2019 |23
¥ to Feature
Solvent-bhased

(“DEVO”) technology for solvent-based recycling of
plastic and selective polymer extraction at the K 2019
trade fair. The system delivers high-quality materials of
unprecedented purity, offering clear benefits when com-
pared to conventional purification equipment. The tech-

Sulzer will showcase its advanced devolatilization

Plastic Recycling
Technology

nology also allows processing industries to identify re-
covery methods for waste that is currently not recyclable,

supporting a circular economy for plastics.

Devolatilization Technology for
Plastic Recycling

Simone Ferrero, Sales Manager for Polymer Technolo-
gy at Sulzer, looks at the key features that make Sulzer
DEVO technology a game changing solution for plastic
recycling.

Growing sustainability trends demand innovative plas-
tic recycling solutions. Particularly promising methods
include solvent-based recycling. Compared to chemical
recycling, which converts plastic into monomers that
are subsequently reacted together to produce new poly-
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mers, this new process has less stages, improving energy
efficiency and material usage.

To successfully recycle end-of-life polymers using selec-
tive extraction, it is essential to remove solvents used
during the extractive processes as well as any other im-
purity without degrading the end product. In this way,
companies can deliver materials that have the same pu-
rity and quality as virgin plastics. These challenges have
been a barrier to building a fully circular economy for
plastic.

19
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Innovative Solvent-based Poly-
mer Extraction

Sulzer Chemtech is offering its breakthrough DEVO tech-
nology to address these issues. The solution, initially cre-
ated and commonly used for the purification of virgin
plastic, enables recycling facilities to increase the quality
of recycled polymers and the overall throughput, opti-
mize their processes as well as develop innovative sol-
vent-based polymer extraction routes and facilities.

Mixing and Separation

Sulzer’s DEVO system consists of a static heat exchanging
stage, followed by a vacuum flash devolatilization cham-
ber featuring Sulzer’s proprietary design. In this way;,
polymer solutions are heated and homogenized. Once
in the devolatilization vessel, the volatile chemicals are
separated from the polymer melt, which is discharged
from the bottom section of the chamber.

Sulzer’s engineers have designed each stage of this sys-
tem to deliver optimal performance. State-of-the-art
mixers with heat exchanging capabilities, such as Sul-
zer’s SMR and SMXL products allow the polymer feed to
increase its temperature in a rapid, homogeneous and
highly controlled manner. As a result, it is possible to
process thermally sensitive plastics without degrading
them. Additionally, Sulzer’s static mixers allow compa-
nies to inject stripping agents, into the polymer feed, fur-
ther contributing to the separation process.

Compared to extrusion-based solutions, which feature a
number of moving parts, flash vessels are static pieces
of equipment. Therefore, recycling facilities can benefit
from low capital expenditure (CAPEX) and operating ex-
penses (OPEX), as well as reduced maintenance activities
associated with damages to and failure of moving com-
ponents.

The process of heating and separating the polymer feed
within Sulzer’s DEVO technology can be repeated, if nec-
essary, to further reduce the volume of solvents and oth-
er volatile compounds in the polymeric product. At the
end of a single- or multi-stage devolatilization procedure,
plastic recycling businesses can obtain polymers with res-
idue contents below 50 ppm.

Tailor-madeDevolatilization
Equipment

To address specific applications and customer needs with
a highly efficient solution, Sulzer conducts extensive sim-
ulations as well as laboratory and pilot field testing aimed
at fine-tuning its devo technology for any intended appli-
cation. These investigations have revealed innovative al-
ternative solvent-based recycling processes, which might
have been impractical with conventional heat exchang-
ers and vacuum flash vessels. The result is that chemical
processing industries have a new option to meet increas-
ingly strict recycling rate targets.

Sulzer’s highly skilled engineers can also deliver complete
process packages, which include solvent recovery units as
well as mixers for plastic downstream activities. Once the
units have been delivered, Sulzer offers commissioning
support to help ensure a smooth installation and start-up
of devo units. Therefore, businesses can benefit from a
one-stop-shop for the development, manufacturing and
installation of high-quality, tailor-made devolatilization
equipment.

Visitors are invited to Sulzer Chemtech's K 2019 Stand
F71, Hall 16. October 16-23, 2019 — Diisseldorf Exhibition
Centre, Diisseldorf, Germany.

Association of PVC Pipe & Fitting Producers 1 6
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SABIC to Highlight Solutions
to Promote Plastic Waste
Recycling at K 2019

S ABIC will highlight its commitment to circular solutions and reducing plastics waste under the

theme of “Making a world of difference together”. SABIC will be addressing global trends by

inspiring processes for using bio-renewable and recycled feedstock, and designing product solu-
tions for its customers in diverse industries which supports recyclability, durability and optimal re-
use, helping build a better world. From making electric vehicles more efficient and contributing to
energy-efficient buildings, to reducing waste packaging and improvements in healthcare, SABIC is
committed to developing pioneering solutions to advance key industry sectors.

Association of PVC Pipe & Fitting Producers 1 7
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High Quality, Recyclable Product
Design Solutions

While plastics make modern life possible, solutions are
needed to minimize and manage plastic waste and pro-
mote reusing, recovering and recycling. SABIC has come
one step closer to creating a circular economy by becom-
ing the first in industry to scale up an innovative chem-
ical recycling process of mixed plastic waste back to the
original polymer, enabling downstream customers to de-
velop high quality, recyclable product design solutions.

Re-use and Recycling of Industrial Packaging

To further help reduce waste in the global supply, SABIC
has created leading polymer solutions for the manufac-
ture of pure, lightweight packaging to extend shelf life
of food and other perishable goods. The company has
also developed solutions to encourage the re-use and re-
cycling of industrial packaging through innovative pro-
cesses and partner collaborations.

SABIC’s leading material technologies are also enabling
phthalate- and peroxide-free solutions for the nonwo-
vens industry to advance purity, comfort and safety of
personal hygiene products, while the latest resins are

helping to combat bacteria in hospitals and make syringe
barrels recyclable.

Metal Replacement Solutions

Working with leading OEMs, SABIC is helping to lead the
way to greater automotive efficiency through the devel-
opment of breakthrough plastic and metal replacement
solutions.

SABIC continues to develop innovative material solutions
to drive resource efficiency in buildings. Having already
designed and constructed its energy-efficient Home of
Innovation™ demonstration house to achieve net-zero
energy in the demanding climatic conditions of the Sau-
di Arabian desert. From new polymers to manufacture
more robust heating and pipe systems to glass-fiber rein-
forced compounds for very lightweight, recyclable scaf-
folding and construction panels.

SABIC has additionally focused development on high-per-
formance, cost effective solutions for substrates for the
rapidly growing printed electronics and conductive coat-
ings touch panels market, delivering greater design flexi-
bility and high optical quality.

Association of PVC Pipe & Fitting Producers
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r. Melzig will explain how BMW has used
M Clariant HYDROCEROL chemical foaming

agents (CFAs) in the dashboards in almost
all of their vehicles, including the 3 series and 5 se-
ries. The additive not only reduces the weight of the
dashboards, but also improves mechanical properties
like bending strength -- the ability to withstand shock
loading during a collision for instance. The project
is a key component in the automaker’s effort to re-
duce vehicle weight, improve fuel economy and cut
the amount of polymer material used. “HYDROCEROL
chemical foaming additive masterbatches play a criti-
calrole in a Clariant-wide program to support a more
sustainable plastics industry,” explains Laura Carril-
lo, Clariant’s Head of Market Segment Automotive in
Europe.
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Reducing Weight of Vehicle Dash-
boardss

“According to published reports, BMW was able to re-
duce the weight of their vehicle dashboards by 20%, with
our HYDROCEROL. This weight reduction is important as
part of the overall light-weighting strategy that vehicle
producers need to have in place to meet the stringent
emission reduction targets required by legislation. Ev-
ery kg reduced has a positive contribution to lower fuel
consumption and thus reduces CO2 emissions to the at-

mosphere”

Added to plastics during processing, HYDROCEROL is ac-
tivated by heat and releases gas. This gas forms a cellular
foam structure from inside while the outer skin remains
solid so that the foam is not visible from outside. Because
the gas displaces the polymer, less plastic is needed to
produce an acceptable part. HYDROCEROL can be pro-
cessed on almost any commercially available injection
molding unit.

In BMW?’s case, the density reduction was especially dra-
matic because CFAs were used in combination with core-
back technology — a process that opens the mold slightly
to further reduce pressure and allow the foam core to
expand.
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HYDROCEROL offers other processing advantages too. In
contrast to conventional molding, it is not necessary to
use holding pressure for foaming since pressure would
suppress the foam formation. This results in energy sav-
ings due to lower cycle times and lower clamping forces
needed.

More Sustainability

Thanks to sustainability benefits like light-weighting, ma-
terial savings, reduced use of fossil resources, energy sav-
ings and an overall smaller carbon footprint, besides the
usage of safe and harmless raw materials, HYDROCEROL
has been awarded the EcoTain® label given by Clariant
for sustainability excellence.

EcoTain is a Clariant flagship label awarded to products
that pass a systematic, in-depth screening process using 36
criteria spanning three sustainability dimensions: social,
environmental and economic. An EcoTain designation
highlights solutions that offer outstanding sustainability
advantages without compromising on performance, and
that add value to customers and society as a whole.

Source: Clariant
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Inovyn launches

first commercially
available grade of
bio-attributed PVC

Inovyn has launched its latest generation of PVC

under the brand name Biovyn becoming the

world’s first commercial producer of bio-attribut-
ed PVC using a supply chain fully certified by The
Roundtable on Sustainable Biomaterials (RSB).

Manufactured at Rheinberg, Germany, Biovyn is made
using bio-attributed ethylene, a renewable feedstock de-
rived from biomass that does not compete with the food
chain.

Biovyn is certified by RSB as delivering a 100% substitu-
tion of fossil feedstock in its production system, enabling
a greenhouse gas saving of over 90% compared to con-
ventionally produced PVC.

Inovyn’s choice of an RSB-certified feedstock also
demonstrates its commitment to working within the
emerging bio economy, adding to the extremely strong
sustainability credentials of Biovyn.

Comments Filipe Constant, Business Director Inovyn:
“Through our sustainability programme

Filipe Constan:

we are developing a new generation of PVC grades
that meet both the rigorous product quality and perfor-
mance needs of our customers, whilst moving us closer
towards a circular, carbon-neutral economy for PVC.

“Driven by the increasing global focus on the circular
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economy, there is growing demand for a specialist, renew-

able PVC that decouples its production from the conven-
tional use of virgin fossil feedstocks. Biovyn meets that
demand.

“Biovyn demonstrates that we can substitute the use of
virgin fossil feedstocks without compromising the unique
product qualities such as durability, flexibility and recy-
clability that make PVC one of the most widely used, sus-
tainable plastics in the world.”

Biovyn is expected to have numerous value-added appli-
cations across a range of industry sectors, including highly
specialised end-uses such as automotive and medical.

Inovyn has been working closely with Tarkett since the
early stages of product development. The first application
of Biovyn will be by Tarkett, who will source it for a new
flooring collection.
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Comments Myriam Tryjefaczka, Director Sustainabil-
ity & Public Affairs for Tarkett EMEA: “Our partnership
with Inovyn illustrates Tarkett’s commitment to push the
boundaries of sustainable innovation. Sourcing Biovyn
for our upcoming new flooring collection is a key step
in our journey to shift toward a circular economy model
and respond to climate challenges.”

Rolf Hogan, Executive Director of RSB, comments: “We
are extremely pleased to see Biovyn enter the market
carrying an RSB certification, demonstrating its excellent
sustainability credentials. Offering a positive climate im-
pact - in the form of a 90% greenhouse gas reduction - as
well as proven social and environmental risk mitigation,
this new product is a true leader in the emerging circular
bio economy.”

Concludes Filipe: “Biovyn is an excellent example of In-
ovyn’s ongoing commitment to accelerate progress to-
wards a circular economy for PVC. It is also a major step
forward in Inovyn’s journey to sustainability and demon-
strates our commitment to developing innovative solu-
tions that address society’s needs.

“In addition to developing new bio-attributed PVC grades,
we continue to play a pivotal role in the wider VinylPlus
programme, through which the industry is collectively

improving the sustainability performance of PVC.”
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