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PLAY WITH
BIOPLASTICS!
Toys made from bioplastics combine sustainability with trend-setting materials,
like BiOBUDDi´s toy blocks. These blocks for children stimulate their imagination,
withstand countless adventures and are at the same time eco-friendly and safe.
Thanks to Tosaf even the color for these cheerful blocks is bio.
Sustainable, safe and sophisticated toys – that’s exact what you get
by using FKuR bioplastics.

Editorial

dear
readers
Dear Readers,
In front of you is the last issue of bioplastics MAGAZINE for this year – a year that
seems to have flown by. But it’s not over yet, as we’ve still got two exciting pieces
of news to share with you.
WWW.MATERBI.COM
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First of all, I’d like to introduce a new member of our team. My son Alex, whom
some of you will have certainly already met at one of our conferences or at the
recent K show, has joined the staff as our new editor. What’s special about Alex
is his passion for the topic of bioplastics. After his first active experiments with
the composting of bioplastic films, a newspaper and an orange peel together
with his brother in a high school project back in 2007, Alex stayed interested,
becoming a faithful reader of bioplastics MAGAZINE and supporting the team
at numerous trade shows and at our various events. He’ll now be putting that
hard-won expertise to work in his new role as a member of the editorial team at
bioplastics MAGAZINE.
And our second piece of news? As you may – or may not - have already
noticed, we have completely revamped and recently relaunched the
bioplastics MAGAZINE website. It’s more than worth a visit, so if you haven’t done
so already, make sure to go and check it out.
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Coming back to K 2019: while some exhibitors from the traditional plastics world reported
slightly less traffic compared to 2016, the joint booth of bioplastics MAGAZINE and European
Bioplastics was always crowded. The overall interest in bioplastics was definitely strong.
Our Bioplastics Business Breakfasts, too, were again a big success. Each of the four
sessions attracted between 60 and 110 attendees, who listened to the presentations
and took part in the discussions on current topics in bioplastics.
This issue of bioplastics MAGAZINE features Films / Flexibles / Bags as a highlight
topic. In addition, we’ve included a review of the K 2019 trade fair.
In the Basics section, we cover the highly controversial topic of Multilayer
Packaging. As most of our readers probably agree, multilayer film packaging is
necessary to meet the requirements of many packaging applications. But conventional
multilayer packaging is virtually impossible to recycle. Could biobased and/or
biodegradable plastics provide a solution?

Follow us on twitter!

www.twitter.com/bioplasticsmag

I’d also like to take this opportunity to invite you to propose presentations for our
upcoming 6th PLA World Congress in May and the 2nd PHA platform World Congress in
September. The call for papers is open.
Until then, best wishes for a happy and relaxing holiday season and a good start to the
year 2020. And, as always, please enjoy reading this latest issue of bioplastics MAGAZINE

Like us on Facebook!

www.facebook.com/bioplasticsmagazine

Sincerely yours

Michael Thielen
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News

Avantium opened
plant-based MEG
demonstration plant

New collaboration
between nova-Institute
and BT2i

Avantium inaugurated on November 7th its plantbased MEG demonstration factory in Chemie Park
Delfzijl, the Netherlands, bringing industry yet
another solution to reduce the reliance on fossil
resources.

As of November 2019, BT2i (Rueil-Malmaison, France) and
nova-Institute (Hürth, Germany) have signed a long-term
agreement to accelerate and enlarge the success of a brand new
TWatch™ Program dedicated to Greener Plastics.

Avantium also said it had named its innovative
technology to produce plant-based MEG ’Ray
Technology™ - A Bright Step to The Future’.
The opening celebrated a significant milestone
in commercializing the production of plant-based
MEG (mono-ethylene glycol), a vital ingredient in
the production of polyesters widely used in textiles
and packaging. Today, 99 % of MEG is produced
from fossil resources representing a value of
approximately €23 billion. This market is expected
to rapidly grow in the coming decades, providing
a great opportunity for the introduction of plantbased MEG as part of the transition to a more
renewable world. In addition to its sustainability
advantages, the production of plant-based MEG
with Ray Technology is cost competitive to fossilbased MEG. The Ray Technology demonstration
plant with an industrially relevant capacity of 10
tonnes annually will also produce plant-based
MPG (mono-propylene glycol) which is used in
a diverse set of industries such as cosmetics,
pharmaceuticals, food flavouring, and deicing.
The end-to-end plant-based Ray Technology
demonstration plant will cover all process steps
in converting industrial sugars to glycols, allowing
for the production of MEG and MPG samples
that are representative of the final product from
subsequent commercial-scale plants. MT
www.avantium.com

TWatch Programs have been offered successfully for many
years by technology intelligence and marketing company BT2i on
a diverse range of topics. In light of the many challenges faced
today by the plastics and chemicals industry, the technology
scouting will support companies on their way to a more
sustainable path of making and using plastics.
The multi-client TWatch Program provides its customers with
the latest information on innovation and market developments
in the plastic sector. Specifically included topics are bioplastics,
biocomposites, natural fibres, non-toxic plastics and substitution
of chemicals, recycled plastics, “plastic-free” materials, case
studies by sectors (packaging, transport …), new regulations and
trends as well as market data.
Benefits are a database of information which is fed yearround and a monthly newsletter highlighting the most important
innovations. Webinars, individual consultant sessions and
an annual event are included in the package as well. A much
needed support system for companies looking into greener
plastic solutions.
“There are so many important questions about technologies,
politics and markets that many companies need to have answered
in order to design their future strategies,” said Michael Carus,
managing director of nova-Institute. He continued: “Often,
getting a substantiated answer to all of them is too expensive
for any single company. In a multi-client study, a lot more can
be offered – if it is implemented with a lot of experience and
professionalism. And that's why we cooperate with BT2i!”
nova-Institute will promote the Greener Plastics TWatch
Program in Germany and other German speaking countries, in
the Netherlands and Nordic Countries.
For interested companies a webinar will will be offered on
16 January 2020, 15:00. MT
www.nova-institute.eu/services/twatch

Picks & clicks
Most frequently clicked news

Here’s a look at our most popular online content of the past two months.
The story that got the most clicks from the visitors to bioplasticsmagazine.com was:
tinyurl.com/news-20191114

Greenpeace publishes inaccurate,
misleading information on bioplastics
(14 November 2019)

It would behove a well-respected and globally operating organisation like
Greenpeace to do its homework when publishing reports on important issues.
The false assertions and half-baked facts presented here harm Greenpeace's
credibility and cast doubt on the organisation's 'green' credentials.
This is The Plant Based Products Council's response to the report published
by Greenpeace.
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Novamont named
winner of the U.S.
2019 Innovation in
Bioplastics Award
In mid-September The Plastics Industry Association
(PLASTICS, formerly SPI) Bioplastics Division
announced Novamont, Novara, Italy, as the winner of
the 2019 Innovation in Bioplastics Award. The company
developed the Mater-Bi family of bioplastic polymers
which is an innovative range of bioplastics created from
plant-based feedstocks. Products made of Mater-Bi are
used in many different sectors, providing unique and
innovative solutions to specific environmental problems.
Mater-Bi is suitable for processing by the most common
conversion technologies: blowing, casting, extrusion/
thermoforming and injection molding machines for
traditional plastics.
"We are honored to present the Innovation in
Bioplastics Award to Novamont, recognizing their years
of work in the development of sustainable polymers,” said
Patrick Krieger, director, regulatory & technical affairs
at Plastics. "Mater-Bi embodies the three categories by
which entrants are evaluated: sustainability, innovation,
and commercial impact. Products made from MaterBi have reduced carbon footprints and supported
alternative, sustainable end of life options for products
and packaging. Congratulations Novamont."
The certified compostable (EN 13432, ASTM D6400)
applications made of Mater-Bi include grocery and
produce carrier bags, cutlery, food packaging and more.
Mater-Bi has characteristics very similar to those of
traditional plastics.
“The intrinsic biodegradability of Mater-Bi products
is a factor that can mitigate ecological risk,” said Catia
Bastioli, Chief Executive for Novamont. “Our approach
seeks to prevent the pollution of waterways and the
marine environment.”
The North American Innovation in Bioplastics Award
is announced annually during Plastics’ Bioplastics
Division’s Bioplastics Week. Bioplastics Week is a social
media driven initiative created to increase the visibility of
bioplastics and educate people about the many benefits
of bioplastics.
“On behalf of Novamont North America, we are
honored to receive the prestigious Innovation Award from
Plastics,” said Dan Martens, Vice President, Novamont
North America. “Research and development, teamed
with environmental science, can positively impact
commercial activities and everyday life. We at Novamont
will continue to work in that direction for the betterment
of our integrated global community.” MT
www.plasticsindustry.org | www. materbi.com/en/about

DSM to introduce
alternatives
Royal DSM, headquartered in Heerlen, The Netherlands,
announced at the recent K-Show that its engineering
plastics business will offer a full alternative range of its
existing portfolio based on bio- and/or recycled-based
materials by 2030. In this way, DSM Engineering Plastics
is taking the next step in its sustainability journey in
alignment with DSM’s purpose-led performance-driven
strategy, enabling a circular and biobased economy.
By offering a full portfolio of alternatives that contain at
least 25 % recycled and/or bi-obased content by weight
in the final product by 2030, DSM Engineering Plastics
supports its customers to meet these demands and make
more sustainable choices.
As an immediate step, DSM Engineering Plastics
launched biobased grades of its Arnitel® and Stanyl®
product portfolio manufactured via a mass-balancing
approach of biobased feedstock. The Stanyl biobased
grades are already available with the globally recognized
sustainability certification ISCC Plus. MT
www.dsm.com

Novamont
increases production
capacity
Novamont (Novara, Italy) has now started producing
its compostable biopolymers in the Mater-Biopolymer
plant, in Patrica, in the province of Frosinone (Italy).
This will enable production capacity to be increased
by 40,000 tonnes, adding to the 110,000 tonnes of the
site in Terni. This is a response to the strong growth in
demand for biodegradable and compostable products.
As well as improving production efficiency and
providing a rapid response to market demands,
expansion of the Patrica site will also enable the group
to diversify its production sites and ensure an ever
greater range of products for different applications with
an increasingly high content of renewable materials.
The Mater-Biopolymer plant in Patrica, which directly
employs 90 people, was built following redevelopment
of the former Mossi & Ghisolfi PET plant and cost
over €100 million in investment. Producing 100,000
tonnes of ORIGO–BI® annually, the new process has
allowed the site to cut volumes by half compared to the
previous traditional type of production, and to obtain
products that have higher value and greater specificity.
Mater–Biopolymer is a highly efficient plant, at the
same time satisfying quality, environmental and safety
requirements. Its complex system of utilities minimise
costs and waste through the recovery and reuse of waste,
in terms of the circular economy and sustainability. AT
www.novamont.com
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Borealis to start Bio-PP production before end 2019
Borealis and Neste have announced they are establishing a strategic co-operation to accelerate circularity and bioeconomy
in plastics. This will enable Borealis to produce renewable polypropylene using Neste’s renewable propane by end of 2019.
Borealis, a leading provider of innovative polyolefin solutions (headquartered in Vienna, Austria), and Neste, the world’s
leading provider of renewable diesel, renewable jet fuel, and an expert in delivering drop-in renewable chemical solutions
(headquartered in Espoo, Finland), are entering into strategic co-operation for the production of renewable polypropylene
(PP). The co-operation will enable Borealis to start using Neste’s 100% renewable propane produced with Neste’s proprietary
NEXBT technology as renewable feedstock at its facilities in Kallo and Beringen, Belgium, starting end of 2019.
As an industry frontrunner in sustainability, Neste offers biobased alternatives to conventional fossil-based feedstock to be used
in the production of polymers and chemicals. Neste has an annual production capacity of 3 million tonnes of renewable products.
Thanks to its proprietary NEXBTL technology, it can utilize nearly any biobased oil or fat as raw material, including lower-quality
waste and residue oils to produce various premium-quality renewable products. Borealis will use Neste’s renewable propane,
produced in Rotterdam, at its facilities in Belgium to create an entire portfolio of applications based on renewable PP. This marks
the first time that Borealis uses biobased feedstock to partially replace fossil feedstock in commercial production of PP. It will also
be the first time ever that renewable propane dehydrogenation is carried out at an industrial scale. The high-quality product will
offer the same excellent product properties as conventional PP and is fully recyclable.
Borealis’ unique propane dehydrogenation (PDH) and PP plant set-up in Kallo (Belgium) will enable the company to start
offering biobased propylene and consequently biobased PP in which biobased content can be physically verified and measured.
In addition, Borealis will continue to apply mass balance approach in its production at Kallo and Beringen (Germany) to take
a major step forward to provide both renewable propylene and renewable polypropylene to its customers. The process will be
certified by the ISCC Plus (International Sustainability & Carbon Certification), whose full value chain scope ensures that the
renewable feedstock used is certified renewable, sustainably produced and traceable to point of origin.
“Following its earlier commitment to scale its offer of recycled plastics, it is great to see Borealis continue to gradually shift
its core business away from the consumption of fossil resources by producing renewable-based plastics,” comments Sander
Defruyt, Lead of the Ellen MacArthur Foundation's New Plastics Economy initiative. “This ambition is very much in line with the
vision of a circular economy for plastics that Borealis endorsed when joining The New Plastics Economy Global Commitment.
In a circular economy, plastics never become waste, and plastics production shifts from a model depending on the extraction
of finite fossil resources towards one based on the circulation of materials. By scaling up the production of renewable-based
plastics, Borealis and Neste actively support the shift towards a circular economy for plastics.” MT
www.borealisgroup.com | www.neste.com

ADM, LG Chem to develop superabsorbent polymers
Archer Daniels Midland (headquartered in Chicago,
Illinois, USA) and LG Chem (headquartered in Seoul, South
Korea) are exploring routes to create biobased acrylic acid,
a building block in the manufacture of superabsorbent
polymers (SAP) used in a range of hygiene products,
including diapers.
"The acrylic acid project is another effort from
ADM to create new sustainable materials from
renewable resources and demonstrates our strong
commitment to support customer demand through
innovation,” said ADM senior vice president and
Chief Technology Officer Dr. Todd Werpy. “By
tackling this challenge with LG Chem, we can
leverage the strengths and expertise of both
companies to bring a cost-effective, sustainable
solution to our customers.”
“As customers focus more and more on
sustainable alternatives, ADM is looking to
continually push the envelope and find new ways
to diversify our product mix,” said Chris Cuddy, president,
Carbohydrate Solutions for ADM. “We currently produce about
30 different products from a kernel of corn, and we’re eager to
explore the possibilities provided through biobased acrylic acid.”

“This joint development agreement with ADM has enabled
LG Chem to further expand our business portfolio with ecofriendly products that can achieve sustainable growth.”
said Okdong Son, the President of LG Chem. "We are
excited to drive research and development of sustainable
materials based on bio resources, along with our
advanced strengths in conventional petrochemicals
business.”
Under the terms of this agreement, ADM and LG
Chem, one of the world’s leading manufacturers
of acrylic acid, will work jointly towards
economically viable commercial production
of a 100% biobased acrylic acid using
ingredients from ADM corn processing.
Although there is growing industry
demand for products developed from
renewable materials, acrylic acid is
currently produced almost exclusively
from
petrochemicals.
To
support
production, LG Chem plans to review the construction of a
bio-SAP production plant in North America, and to explore
additional bio plastic business opportunities. MT
www.adm.com
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Award

And the winner is ...
The 14th Global Bioplastics Award 2019
was given to Bio4Self for their selfreinforced composites based on PLA
fibres

B

iobased
and
easy-to-recycle
self-reinforced
composites based on PLA fibres with an inherent
high stiffness, which are being developed within the
framework of the Bio4self project funded by the European
Research Fund H2020, open up completely new fields of
application for PLA.
An international consortium with the participation of
Centexbel (Zwijnaarde, Belgium), Fraunhofer ICT (Pfinztal,
Germany), the Institute of Textile Technology of the RWTH
Aachen and 13 other partners, has developed a selfreinforced composite of polyactide (PLA). In the Bio4Self
project, two different PLA grades are required to produce
self-reinforced polymer composites or SRPCs: a low
melting temperature PLA grade to form the matrix and
an ultra-high stiffness and high melting temperature PLA
grade to form the reinforcing fibres. Bio4self innovations
overcome several challenges related to the production of
PLA SRPC: formulation of a moisture/humidity-resistant
PLA grade; melt extrusion of ultra-high stiffness PLA
reinforcement fibres; development of (consolidation and
thermoforming) manufacturing procedures to produce the
highest performance SRPC material; and industrial scaleup of production.
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Self-reinforced PLA composites made of 0/90 fabric have
a stiffness of 4 GPa, which is comparable to the stiffness
achieved by self-reinforced PP, but the PLA SRPC has the
advantage of using renewable materials with a better endof-life perspective.
The composites are designed for high mechanical strength
and rigidity as well as high temperature and hydrolytic
stability. In addition, it is fully biobased, easily recyclable,
formable and industrially biodegradable. As a result, PLA
is being upgraded to a material suited for more technical
and demanding final applications including automotive
and household electronics, and offers possibilities for lots
of other applications (sports, transportation, and medical
appliances). As the first prototypical applications of the
material, the partners presented a hybrid seating structure.
PLA materials are based on renewable resources, socalled lactic acids, which can be obtained from agricultural
waste or specially cultivated raw materials such as sugar
cane. Although the composite materials developed have
been functionalised for high mechanical strength and
stiffness as well as for high temperature and hydrolysis
stability, like pure PLA they are completely biobased,

1,1 mm

Fachmesse und Symposium
Inspiration, Weiterbildung
und Netzwerk

PLA reinforcement yarn (90°)

PLA Matrix

easily recyclable, formable and even industrially biodegradable. These
industrial-scale composites represent a milestone in the development of
functionalized, mechanically high-strength, biobased material systems.
Furthermore, the development makes a significant contribution to the
recycling economy.
As an example, the application in a car seat structure was
demonstrated at the JEC Composite trade show in March 2019.
During the show, this project was awarded a JEC Innovation Award for
sustainability, announced at the JEC Innovation Award ceremony on
March.
The judges of the Global Bioplastics Award were equally impressed of
the concept. It shows, that the intelligent combination of different forms
of the same versatile bioplastic material PLA can lead to sophisticated
solutions that enable the use for much more than just packaging
applications. Even if the benefit of being biodegradable does not reveal
itself at first glance, the whole concept can serve as a good example
what can be made possible with bioplastics.
The prize was awarded to the winning consortium, represented by
Centexbel, on December 3rd, 2019 during the 14th European Bioplastics
Conference in Berlin, Germany. MT
www.bio4self.eu
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News

New website launched

W

e are very excited to announce that new bioplastics
MAGAZINE website is now officially live - and ready for
you to explore and enjoy.

Engage with other readers, share articles or post your
comments using the integrated social media buttons on
Facebook, LinkedIn and Twitter.

With its fresh, updated look and feel, our new website
provides a clear message about who we are and what we
stand for. Bioplastics are fully-fledged materials in their
own right and our goal, among other things, is to secure
recognition for the role these materials have to play in the
transition to a circular economy. The clear blue and green
colour used throughout the new site emphasises both these
functional and sustainable aspects.

We’re proud of the way the new site has turned out. But
we’d love to know what you think.
We’re looking forward to hearing from you! MT
www.bioplasticsmagazine.com

At the same time, you’ll still find all the relevant and
insightful bioplastics editorial content you know and trust.
As the global number one bioplastics reference source, it’s
important for us to make information easily
accessible to our visitors.
The pages load faster and the
navigation is easier to use, with
improved menu functionalities that
direct you to the most relevant
topics for your needs. The entire
site is responsive, which means you
can view it on your desktop, tablet or
smartphone.

‘Basics‘ book on bioplastics
This book, created and published by Polymedia Publisher, maker of
bioplastics MAGAZINE is available in English and German language. In
early 2020 an updated new edition will be published. That’s why it is now
available for a discounted price
The book is intended to offer a rapid and uncomplicated introduction
into the subject of bioplastics, and is aimed at all interested readers, in
particular those who have not yet had the opportunity to dig deeply into
the subject, such as students or those just joining this industry, and lay
readers. It gives an introduction to plastics and bioplastics, explains which
renewable resources can be used to produce bioplastics, what types
of bioplastic exist, and which ones are already on the market. Further
aspects, such as market development, the agricultural land required, and
waste disposal, are also examined.
An extensive index allows the reader to find specific aspects quickly,
and is complemented by a comprehensive literature list and a guide to
sources of additional information on the Internet.
The author Michael Thielen is editor and publisher bioplastics
He is a qualified machinery design engineer with a PhD
degree in plastics technology from the RWTH University in Aachen. He
has written several books on the subject of blow-moulding technology
By:
and disseminated his knowledge of plastics in numerous presentations,
seminars,
and teaching assignments.
Jacek
Leciński,guest
Andrealectures
Siebert-Raths

110 pages full color, paperback
ISBN 978-3-9814981-1-0: Bioplastics
ISBN 978-3-9814981-2-7: Biokunststoffe

MAGAZINE.

Daniela Jahn and Jessica Rutz

Institute for Bioplastics and
Biocomposites
University of Applied Sciences
order
www.bioplasticsmagazine.de/books,
and
Arts,atHannover,
Germany
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Order now for € 10.00 (discounted price) (+ VAT where applicable, plus shipping and handling, ask for details)
by phone +49 2161 6884463 or by e-mail books@bioplasticsmagazine.com

Or subscribe and get it as a free gift (see page 45 for details)
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6th PLA World Congress
19 + 20 MAY 2020 MUNICH › GERMANY
organized by
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PLA is a versatile bioplastics raw material from renewable
resources. It is being used for films and rigid packaging, for
fibres in woven and non-woven applications. Automotive,
consumer electronics and other industries are thoroughly
investigating and even already applying PLA. New methods
of polymerizing, compounding or blending of PLA have
broadened the range of properties and thus the range of
possible applications. That‘s why bioplastics MAGAZINE is
now organizing the 6th PLA World Congress on:

www.pla-world-congress.com
Experts from all involved fields will share their knowledge
and contribute to a comprehensive overview of today‘s
opportunities and challenges and discuss the possibilities,
limitations and future prospects of PLA for all kind
of applications. Like the five previous congresses the
6th PLA World Congress will also offer excellent networking
opportunities for all delegates and speakers as well as
exhibitors of the table-top exhibition.

19-20 May 2020 in Munich / Germany
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Automotive

–
Sustainable Mobility for all
Global market dynamics, demand/supply, trends and
market potential
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This and other reports on the bio-based economy are available at
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Bio-based polymers, a revolutionary change
Comprehensive trend report on PHA, PLA, PUR/TPU, PA
and polymers based on FDCA and SA: Latest developments,
producers, drivers and lessons learnt
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Bio-based polymers:
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and Natural Fibre Composites (NFC)
European and Global Markets 2012 and
Future Trends in Automotive and Construction

A comprehensive market research report including
consumption ﬁgures by polymer and application types
as well as by geography, plus analyses of key players,
relevant policies and legislation and a special feature on
biodegradation and composting standards and labels

Share of Asian production capacity on global production by polymer in 2016
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Award

Innovation award
“Biocomposite of the Year 2019”

F

or the seventh time in a row, the “Biocomposite of the
Year” innovation award was bestowed to producers and
developers of innovative and new applications for biocomposites. The award ceremony took place at the world’s
largest conference on biocomposites: The “8th Biocomposites Conference Cologne” hosted by nova Institute, Hürth,
Germany.
With 200 participants, mainly from industry, and 30
exhibitors, the conference was once again the meeting place
for developers, producers and potential users worldwide. An
interesting aspect was the large number of new companies
that have taken up and further professionalised the topic
of biocomposites in recent years. These include large
companies from Sweden and Finland as well as start-ups
from various countries. Market analyses of nova-Institute
show a production volume of 470,000 tonnes in Europe for
the year 2018, in two years 500,000 tonnes will be exceeded.

unique compound comprising PTTMCC Biochems biobased
polymers PBS and PBSA mixed with sunflower seed shells
and inorganic fillers. It comes with a paper and cellulose
based lid, sealable to the capsule without additional glue,
home compostable as well. The material composition
results in low oxygen transmission rates, which allows to
avoid additional barrier packaging and is therefore reducing
waste. A VDI 4605 sustainability assessment showed that
this capsule outperforms current state of the art capsules,
like deep-drawn PP EVOH multilayer capsules, in terms of
sustainability.

2nd place
KNN Cellulose (Leeuwarden, The Netherlands):
Recell Biocomposites –The Competitive
Alternative

Never before has the demand for alternatives to classic
plastic products been greater than today. Currently, up to
80 % of plastics can be replaced by biogenic fillers such as
wood flour and cork or by natural fibres for reinforcement.
By now, biocomposites are available for almost every
application: packaging, consumer goods, toys, handles,
shoes, façade and terrace elements, floors, car parts and
even furniture. This years’ nominated companies provided
a good overview of the growing application sectors for
biocomposites: automotive, packaging, consumer goods,
cladding, music instruments and facade elements.

Innovation Award Winners:
1st place
Golden Compound (Ladbergen, Germany):
HOMEcap – Home Compostable Coffee

Capsules for Home Use
HOMEcap is the world’s first and only home compostable
coffee capsule certified with OK Kompost HOME. It was
successfully launched on the market at the beginning
of the year. Biodegradation in home compost avoids
considerable waste streams. The HOMEcap is made from a

14

bioplastics MAGAZINE [06/19] Vol. 14

The biocomposite of the Dutch company Recell® is a
granulate with competitive prices and a low environmental
impact. The biocomposite material is made from recycled
toilet paper, which is separated at a sewage treatment
plant, and can be mixed with a variety of polymers such as
biobased polymers, PLA or PHA. The product fits ideally into
the recycling economy as it adds value to previously unused
cellulose waste streams. The granules are suitable for
standard injection moulding and extrusion lines. Current
applications are e. g. flowerpots, claddings, fences, terrace
planks and boxes. Recell took part in the competition with
a picnic table from Ecodeck. Recell cellulose fibres are
efficiently recovered in wastewater treatment plants using
Cellvation® technology. The treatment plants benefit from
lower operating costs, increased processing capacity and
the reuse of cellulose fibres that would otherwise have to
be incinerated. This reduces both the ecological footprint
of the fibres and that of the wastewater treatment plants.

Award
3rd place
Bcomp (Fribourg, Switzerland):
PowerRibs – Sustainable Lightweighting
nova-Institute wants to thank Coperion (Stuttgart,
Germany) for its support of the innovation award
“Biocomposite of the Year 2019”. The nova-Institute would
also like to acknowledge the following sponsors: Amplify
Si by Dow (US), Biowert (DE), ISCC (DE), Linotech (DE),
Sulapac (FI), SWK Innovation (DE) and VTT (FI). MT
www.biocompositescc.com
www.golden-compound.com |

The Swiss company Bcomp has developed proprietary
light-weighting solutions for high performance applications
by applying latest knowledge on composites to natural fibres.
Thanks to powerRibs™ technology, a reinforcing grid inspired
by the thin veins in leaves that provides maximum stiffness at
minimum weight, natural fibres can achieve the performance
of carbon fibres in a motorsport body and thus replace them.
The result is a 75 % reduced CO2 footprint, 30 % lower costs
and improved safety without toxic dust and sharp shattering,
as well as viable end-of-life options. Above all, however,
powerRibs makes car interior coverings up to 40 % lighter.

www.recell.eu |

www.bcomp.ch

Winners of the innovation award “Biocomposite of the Year 2019“,
8th Biocomposites Conference Cologne 2019 (from left)
Asta Partanen, nova-Institute; Michael Carus, nova-Institute;
Sebastian Meyer, Golden Compound (1st winner, DE); Erik Pijlman,
KNN Cellulose (2nd winner, NL); Peter von Hoffmann, Coperion
(Award sponsor); Ebba Carlson, Bcomp (3rd winner, CH)

mistry.eu

www.co2-che

Leading Event on
Carbon Capture and Utilisation
24 – 25 March 2020, Maternushaus Cologne (Germany)
Innovation Award Sponsor

Conference Highlights &
Main Topics
• CO2 for Chemistry and Polymers
• CO2 for Fuels
• CO2 for Mineralisation
• CO2 for Food / Feed / Proteins

Bronze Sponsor

• Visions / Strategy / Political Framework

www.co2-chemistry.eu
Maternushaus
Kardinal-Frings-Str. 1
50668 Cologne
www.maternushaus.de

COLOGNE · GERMANY · 23 MARCH 2020

Sustainable Strategies & Solutions for Cleaner Air Transport

• Hydrogen Production / Carbon Capture
• Sustainability & Climate Change
Mitigation Potential

Venue

1st European Summit on
CO2-based Aviation Fuels

Contact

Dominik Vogt
Conference Manager
+49 (0)2233 4814-49
dominik.vogt@nova-institut.de

Newsticker on Carbon Capture
and Utilisation!
Free access: www.co2-chemistry.eu/news

Organiser

nova-Institut GmbH
Chemiepark Knapsack
Industriestraße 300
50354 Hürth, Germany
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Films/Flexibles/Bags

Bioplastic barrier films
for packaging

T

By:
Christine Schaefer
Director of Marketing
Sidaplax |Plastic Suppliers
Ghent, Belgium | Columbus, OH, USA

wo primary catalysts are contributing to barrier
bioplastic adoption in flexible packaging. The first
is emerging and organic brands are intentionally
connecting their natural products to natural packaging. It is
an integral reflection for their brand. The second is global
brands and retailers are including more environmentally
responsible packaging in their sustainability objectives.
Currently, there is high activity in transitions from fossil fuel
based packaging into those that are bio-sourced because of
these objectives.

barrier metallized films, clear barrier ALOX coated sealant
films have excellent flavor, aroma and grease barrier
properties, are very high yield and create strong and airtight
gusset and fin seals.

As a quick introduction, EarthFirst® barrier films are PLAbased and are substitutions for fossil based polyethylene
(PE) films. EarthFirst bioplastic barrier PLA films have
greater than 90 % new carbon content and are certified
industrially compostable to ASTM D6400.

This point is best illustrated in an example: A 75μm PE
sealant is exchanged with a 30 μm barrier metallized sealant
film for 1,000 tonnes of film in stand up pouches (SUP).

No surprise, many packages require barrier for product
protection. Advancements within bioplastic film have
created a greater depth of possibility in packaging - more
specifically barrier films with excellent oxygen and moisture
performance. Barrier bioplastic PLA packaging film is
commercial globally today.
Oxygen transmission rate (OTR) is better than provided
by metallized OPP (oriented polypropylene), although not
to the level of metallized polyester (MetPET). Water vapor
transmission rate (MVTR) is comparable to metallized OPP
(MetOPP) and metallized polyester (MetPET).
Clear barrier PLA films, which are Aluminum Oxide
(ALOX) coated, are nearing commercial status. The barrier
expectations are comparable to ALOX coated polyester. Like

While there is more depth in each category, there are
three main points.

1.) Incorporating barrier bioplastic film
significantly reduces packaging’s carbon
footprint.

This environmental calculation translates to a
greenhouse gas (GHG) equivalent of 213 hectares (528
acres) of forest preserved from deforestation or 1.65 million
tree seedlings being grown for 10 years. Fossil fuel savings
(NREU) equivalents are electricity consumed by 1.49 million
residents of Western Europe or 422,000 barrels of oil saved
per year.

2.) Bioplastic barrier film can also reduce
packaging and operational costs
Optimizing a package is the best possibility for packaging
material cost savings. More specifically, incorporating
barrier PLA sealant film as a replacement for both an
individual barrier and an individual sealant film.
The positive source reduction in eliminating a layer of
material contributes to sustainability metrics as well as

Fig 1: WVTO and OTR of different 20 µm metallized barrier films
10,000
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Sealant Film Exchange
Fossil Film for
Biosource Barrier PLA

Compostable Print Web
Options to Metallized
or Clear Barrier

Higher Micron Barrier
to Lower
Micron Barrier

3-Layer to 2-Layer
Package

Industry Structure

Compostable

Also Compostable

12µm PET/12µm Met PET/
75µm LLDPE

20µm OPLA/
30µm Barrier
Metallized EarthFirst

Cello or OPLA or Paper Print Web
Metallized or Clear
Barrier EarthFirst

More Sustainable
12µm PET/12µm Met PET/
9µm EarthFirst

reduced packaging costs. Using the same stand up pouch
example, package thickness is reduced by almost half and
weight is reduced by 40 %.
Importantly, while the package has less material, the
product integrity remains intact and may have higher
performance properties. Bioplastic barrier films exhibit
high seal strength, excellent hot tack and can create
peelable or fusion seals.
Beyond material savings, additional operational savings
are connected to the lower gauge substitutions.
Typically there’s a 50 % barrier bioplastic film gauge
reduction versus a heavier gauge fossil based film. This
reduction results in cost reductions throughout the
packaging supply chain. Now, inbound freight costs are
reduced by half. In warehousing, 50 % less space is needed
and 50 % fewer moves to the filler are needed. Fillers/copackers experience 50 % less downtime from fewer roll
changes.

3.) Modifying packages with bioplastic film is
straightforward. In fact it’s easy.
A great and easy first step is in film replacement –
PLA sealant for a PE sealant. Typically this replacement
translates to > 25 % source reduction in packaging and an
associated renewable packaging content also > 25 %.

Compostable

(example structure)

20µm OPLA/
20µm Barrier
Metallized EarthFirst

Summary
Consumer product goods (CPG) companies and retailers
are advocating for their brands in more environmentally
positive ways. Technical advancements in barrier bioplastic
packaging films provide greater application to packaging
and future technical projects hold promise in both increased
barrier and composting options.
Barrier bioplastics film sourcing is inherently and
naturally renewable, decouples from fossil feedstocks and
sourcing sustainably ensures inputs are optimal.
Globally, commercial CPG packages are in the market.
There are reductions in both carbon footprint and packaging/
operational costs and it’s easy.
Future bioplastic barrier packaging films include sealant
films with increased barrier and extended compostability
and degradation for different environments.
Incremental changes to more sustainable packaging are
encouraged by industry groups, environmental non profits
and consumers. So are transformative changes to fully
compostable packages. Collectively we can initiate positive
change.
www.plasticsuppliers.com

As in the earlier example, an additional incremental
sustainable step is transitioning from a 3 to a 2-layer
structure by incorporating a barrier PLA layer – barrier
metallized or clear barrier aluminum oxide-coated.
The inherent uniqueness of some bioplastic films
translate to a different feel and even sound to sustainable
packaging. It’s these distinct tactile and audible attributes
that are indicators of more environmentally responsible
packaging.
Industry Structure
48g PET / 48g MetPET /
300g PE Sealant
Total Weight
Comparison

NREU
[MJ]

GHG
[kg CO2 eq]

LLDPE [EU]

3,438,000,000

78,600,000

PLA

915,500,00

14,200,000

Cumulative
improvement

2,523,000,000

64,400,000

73,4 %

82 %

Table 1: This model estimates the benefits of replacing LLDPE
polymer with PLA biopolymer and is not a complete life cycle
assessment (LCA).

Compostable Structure
80g PLA / 120g EarthFirst
Barrier Metallized PLA

Source
Reduction
KGS/1MM
PKGS

Industry Structure

Compostable Structure

Thickness

0%

49 %

Weight

0%

41 %

%
Renewable

0%

97 %

Table 2: Comparison of conventional to compostable PLA barrier
solution
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B

ecause of the breathability, fruit and vegetable bags
made of ecovio® by BASF (Ludwigshafen, Germany)
help food to stay fresh for a longer time. This is the
result of a study by the University of Natural Resources and
Applied Life Sciences (BOKU), Vienna, Austria which measured the shelf life of different types of fruit and vegetables
stored in bags made of PE and of ecovio. ecovio is a certified
compostable plastic consisting of the biodegradable copolyester ecoflex® (PBAT) and other biodegradable polymers
made from renewable raw materials.
Fruit and vegetable bags made of ecovio show better
water vapor and oxygen transmission rates: This leads to
an optimal humidity and oxygen concentration for different
fruit and vegetables in a bag with the right volume. This in
turn results in a longer shelf life: For example, tomatoes
can be stored for up to four times longer in ecovio bags than
in PE bags. In this way, intelligent packaging can reduce
food waste. In addition, fruit and vegetable bags made
from ecovio are not just carrier and storage bags: reused
as organic waste bags, they can improve the collection and
recovery of food waste.

Clean, safe and easy: collecting more organic
waste with compostable dual-use bags
The separate collection of organic waste is the
prerequisite for the recovery of nutrients and hence
a closed nutrient cycle. A number of pilot
projects, e.g. in Berlin and in the district of Bad
Dürkheim, Germany, but also in India and China,
have shown that consumers collect significantly
more organic waste with compostable plastic
bags when they have easy access to the bags.
Consumers then also collect food waste they
would not ordinarily collect, such as oily, liquid
food residues. In addition, the number of noncompostable bags thrown in the organic waste
bin drops significantly.
Compostable dual-use bags made from ecovio enable
larger amounts of kitchen waste to be collected for organic
recovery in a clean, safe and easy way – and without sodden
bags and unpleasant odors, since ecovio is tear and wet
resistant. Under the conditions of an industrial composting
plant, ecovio is fully biodegraded by microorganisms and
their enzymes within a few weeks (as defined by EN 13432).
The valuable compost can subsequently be used to increase
the nutrient density in the soil, thus closing the nutrient
cycle. MT
www.ecovio.basf.com
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Avoiding food
waste through
intelligent
packaging of
fruit and
vegetables
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Additives
improve the
property
profile of
bioplastics

Bioplastics
undergoing
blown-film
extrusion at
the Fraunhofer
Institute
for Applied
Polymer
Research:
an employee
adjusts the air
supply in order
to stabilize
a polylactic
acid/Vinnex
compound
(photo:
Wacker).

I

nnovative additives allow to significantly improve the properties and processability of many bioplastics enabling them to
replace many traditional plastics. With the Vinnex® product
range, Wacker (Munich, Germany) provides a variety of versatile
additives for biopolyester or blends of biopolyesters, organic and
inorganic fillers, and starch.
In the packaging field especially, bioplastics could make
a significant contribution to greater sustainability. Whether
as shopping bags, blister packs, thermoformed trays for
chocolates, trays for fruit and vegetables or film – bioplastics
now cover a broad range of products. With its Vinnex range,
Wacker offers a product line that significantly improves the
processing of bioplastics such as biopolyesters and starches.
The additive system based on polyvinyl acetate makes it possible
to combine various biopolyesters, thus selectively influencing the
properties of the created polymer blend. This opens up a broad,
customizable product range for biobased plastic blends.
The biopolyesters that are currently readily available and
can replace plastics produced using petrochemicals include
polylactic acid (PLA) and polybutylene succinate (PBS). Key
applications for Wacker’s additives include plastic packaging
or combinations of plastics and paper such as cardboard box
coatings or the moisture-barrier lining in paper cups.

Optimized Film Manufacture
The polyvinyl-acetate-based additive Vinnex 2526 enables,
for example, PLA- based blown and cast films to be optimally
processed. The additive improves the melt strength, and thereby
also the bubble stability during extrusion. It also enables the
process temperature to be reduced by about 10 °C. By minimizing
the necking, i.e. the constriction of the melt film that is often
observed in PLA and PBS, the improved melt strength results in
optimum thickness distribution. The otherwise good printability
of the PLA or PBS biopolyesters is also further increased by
using Vinnex. Vinnex also makes it possible to combine different
biopolyesters with one another or with starch, and prevents postcrystallization effects.

water-vapor permeability combined with high transparency
makes a film made from PLA and Vinnex an ideal shrink wrap,
for example for fresh vegetables.

Optimum Adhesion of PLA on Paper
During processing, the low-molecular Vinnex 2523 and Vinnex
2522 grades increase the initial adhesion of the polymer melts
of the PLA film to paper. In addition, Wacker’s additives optimize
the heat-sealing properties, which generates a permanent and
strong bond between the paper and PLA. The film turns these
paper cups into a compostable end product that is sustainable
despite its single use.

Summary
By using the polyvinyl-acetate-based additives from the Vinnex
range, not only can biopolyesters and other additives be better
combined, their processing and property profile can also be
optimally adjusted. The high-performance blends can also be
processed on conventional machines. Another benefit is that
Vinnex enables the various biopolyesters to be combined with
each other and with starch, which substantially increases the
range of applications and processing options of biopolyesters.
Consequently, Wacker’s additives contribute to opening up new
markets for bioplastics. MT
www.wacker.com

Key applications for Wacker’s additives include plastic packaging
or plastic films for food. Extremely good water-vapor permeability
combined with high transparency makes a film made from PLA and
Vinnex an ideal packaging film, for example for fresh vegetables
(photo: Wacker).

Representative Blister Packs and Shrink Films
The optimum presentation of food is extremely important to
appeal to consumers and to stand out from the competition.
The improved melt strength obtained using Vinnex 2526 enables
manufacturers to produce thermoformed blister packs with an
optimal thickness distribution and transparency. Extremely good
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Cover Story

Modern
laminates
Multiayer packaging offer an
unprecedented number of
packaging options

T

he development of laminates has progressed rapidly in recent years. These advances in multilayer technology have also
further expanded the application possibilities for this type of packaging. Modern laminates are the answer to the rising
demand for alternatives to conventional multilayer packaging that is often difficult, or even impossible, to recycle as it is
commonly comprised of layers made from different raw materials. The traditional packaging used for potato chips is a case
in point.
But the combination of laminate with, for example, Paperwise paper made from agricultural waste also offers new
opportunities for producers. A good example of this is the tea packaging for Tea-by-me. The Paperwise bag is provided with a
laminate on the inside so that the product is visible through a window and the shelf life is guaranteed.

Endorsement without limitations for brand identity
Today’s compostable laminates can be processed just as easily as traditional packaging. They are printable in up to 8 colours.
Brand owners can therefore easily make the switch to a more sustainable option. As compostable laminates can be easily
printed with whatever design is desired, brand identity remains unaffected.

A suitable laminate for every product
Although the number of products packaged in laminates is huge, and each product requires a fit-for-purpose solution,
finding a suitable laminate should not present a problem. At the moment there are 33 different types of certified compostable
two-layer and multilayer laminates available. A particularly interesting example is that of the laminate used for packaging
coffee beans, which is even provided with a compostable valve. The possibilities are almost unlimited and will only continue to
grow in the coming years. MT
www.bio4pack.com
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Films/Flexibles/Bags

Compostable courier bags in
Latin America

www.biopsa.com

Latin America’s e-commerce giant, Mercado Libre, headquartered in Buenos Aires, Argentina is
introducing a new compostable courier bag to forward the company’s ambitious sustainability goals, and
has partnered with bioplastics specialist Biopsa (San Isidro, Buenos Aires) to develop and launch the
product.
With a presence in 18 countries, Mercado Libre is seeing e-commerce grow at blistering rates.
Aware of the environmental implications always present in the logistics of e-commerce, the company
is expanding strategies to reduce and mitigate emissions and the impact of single use plastics, with
continent-wide investment in renewable energies, a specific sales platform for sustainable products,
and compostable packaging for deliveries.
Mercado Libre has chosen to partner with regional enterprises to fast-track the solutions they need,
and in this case the company partnered with Argentina-based Biopsa, a specialist in compostable
solutions for businesses. Biopsa worked with Mercado Libre’s Brazilian operations team to develop an
envelope with the look & feel of a standard courier bag, and most importantly, the mechanical specifications that will allow
fulfillment centers in Brazil and Argentina to maintain current productivity rates. Next, Mercado Libre’s courier bags will reach
new markets and will also be offered online so third-party vendors can use compostable packaging to ship their products.
Producing the multilayered bag involved the use of different blown film compounds, all certified OK-Compost by TÜV Austria
Belgium, to meet adequate mechanical properties, welding, masterbatch dispersion, and adhesive strength.
Biopsa also worked with Mercado Libre’s existing supply chain in Brazil and Argentina to help them adopt the use of
compostable bioplastics and produce the new envelope now in demand by Mercado Libre. With no legal requirements yet in
place to use compostable resins for single use plastics in Argentina or Brazil, film converters are only beginning to become
familiar with bioplastics. Therefore, Mercado Libre is promoting the use of this solution among other Latin American companies
to scale up and improve this technology’s competitiveness and mainstream compostable bioplastics. MT

New International Conference on Cellulose Fibres, the fastest
growing fibre group in textiles, the largest investment sector in the
bio-based economy and the solution for avoiding microplastics
cellulose-fibres.eu

Organiser

•
•
•
•
•
•

New Technologies & Applications
Cellulose Market – Status & Development
Supply and Demand – Market Trends and Data
Sustainability
Strategies
Policy Framework

nova-institute.eu

Contact
Dominik Vogt
dominik.vogt@nova-institut.de
Tel.: +49 2233 / 48 14 49

www.cellulose-fibres.eu
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The first application is a
sustainable alternative for
agricultural mulch films
made from ecovio M 2351,
which is a certified (EN
17033)
soil-biodegradable
plastic. It consists of the
biodegradable
copolyester
ecoflex®, polybutylene adipate
terephthalate (PBAT), and
other biodegradable polymers
made from renewable raw materials. These films can
replace conventional polyethylene (PE) mulch films which
are difficult to collect, remove, clean and recycle after
harvest. A recent study from ETH Zürich, Switzerland, has
shown for the first time that soil microbes can use films
made from PBAT as food. This is also the case for ecovio
M 2351 mulch film naturally occurring microorganisms in
the soil, such as bacteria or fungi, recognize the polymer
structure as food that they can metabolize. The remaining
end products after biodegradation by microorganisms
are CO2, water and biomass. This means that ecovio
biologically degrades in the soil and does not remain there
as microplastic as, for instance, PE does.
The second application are fruit and vegetable bags made
of ecovio that help food to stay fresh for a longer time due
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to its breathability capacities. For example,
tomatoes can be stored for up to four times
longer in ecovio bags than in PE bags. In this
way, intelligent packaging can reduce food
waste. In addition, fruit and vegetable bags
made from ecovio are not just carrier and
storage bags: reused as organic waste bags,
they can improve
the collection and
recovery of food
waste. (cf. p. 18)
www.ecovio.com

Gianeco

Gianeco, Giaveno, Italy, is a plastic
recycling and trading company. While
originally dealing mostly with the recovery of
engineering polymers like ABS, PC, PA, PS,
etc, their focus has shifted more and more to
thermoplastic elastomers and bioplastics.
In order to complete their mission for a greener
and cleaner environment, Gianeco has engaged in the
promotion, marketing and reprocessing of compostable
polymers. Gianeco offers a primary service in Europe by
collecting post industrial scrap. They are proud of their
involvement and contribution to the recycling process of
renewable and eco-friendly materials like PLA, PBAT, PHA,
PHB, PCL, or PBS.
At K 2019 Gianeco presented the range of recycled
bioplastics, coming from post production food packaging,
fibers and thermoforming. Gianeco’s main commitment is
to revalue the scrap of the bioplastics industry in order to

K‘2019 Review
reuse it in a large range of applications. Gianeco’s recycled
bioplastics are an interesting cost-saving alternative for a
number of applications, as the materials are of high quality,
preserved in optimal dry and protected storage conditions,
and sourced by recycling of post industrial waste.
www.gianeco.com

Hexpol TPE
International compounding group HEXPOL TPE,
Lichtenfels, Germany, presented several additions to
their Dryflex Green portfolio of biobased thermoplastic
elastomers (TPEs). The range of conventional materials
include numerous series of styrenic block copolymer (TPS)
based compounds as well as thermoplastic polyolefin (TPO)
solutions.
Dryflex Green TPEs can be made with over 90 % biobased
content (ASTM D6866-12) and hardness grades ranging from
15 shore A to 60 shore D. These materials are being adopted
for several applications that previously used conventional
TPEs. This is often done as a drop-in substitution, which
eliminates the need for mould or tool modifications. Grades
can be made from raw materials that are compliant with
food contact regulations. Applications include outdoor
equipment, consumer goods, toys, baby products, drinking
bottles, sports equipment and automotive interiors.
Dryflex Green compounds show very good bonding
behaviour to PE and PP for overmoulding applications.
There are also special grades
with good bonding to ABS, PC/
ABS and PET. Dryflex Green TPEs
are recyclable and can easily
be coloured to give vibrant and
appealing visual impact, just like
conventional TPE compounds.
www.hexpoltpe.com

Lactips
Lactips, Saint-Jean-Bonnefonds, France, producer of
thermoplastic pellets based on milk protein was at the K fair
to present their water-soluble and marine biodegradable
materials at their shared booth with Business France.
The company reported more than 3000 potential business
contacts during the fair and business events such as
the Bioplastics Business Breakfast (B3) hosted by
bioplastics MAGAZINE. This gave them the opportunity to
foster exchange, and enlarge their network, with plastic
professionals all over the world in regard to the needs and
innovations of the plastics industry. Lactips sees their 100 %
biobased, water-soluble and marine biodegradable material
as a disruptive technology, facing
new regulation and representing
an alternative for the industry.
Their material also offers huge
business opportunities to develop
new markets and improve the
recyclability of packaging.
www.lactips.com

Tecnaro
Tecnaro, Ilsfeld, Germany, presented its biobased materials
from its three product families Arboform®, Arboblend®
and Arbofill® in Düsseldorf. The great interest in Tecnaro's
biobased materials and the large number of visitors to the
Tecnaro booth clearly showed how important bioplastics have
become in society.
Visitors were particularly enthusiastic about the Arboblend
straw, which is made entirely from renewable raw materials
and is completely biodegradable. In comparison to paperbased straws, the Arboblend straw is also
characterised by its heat resistance and
multiple use.
The Arboblend straw demonstrates
impressively that there are innovative
solutions and that bioplastics offer a real
alternative to the previous petroleum-based
products.
www.tecnaro.de

Fraunhofer IBG
The Fraunhofer Institute for Interfacial Engineering and
Biotechnology IGB, Stuttgart, Germany, has developed a
sustainable alternative to petro-based plastics using terpenes
found in resin-rich wood. The natural substance 3-carene
is one of the main components of turpentine oil, a waste
stream of the production of cellulose from wood. Fraunhofer
IGB is using a new, recently patented process to develop
new polyamides from this terpene. The biobased polyamides
Caramid-R® and Caramid-S® produced using the process were
presented at K 2019 for the first
time. They represent a new class
of polyamides with outstanding
thermal properties. The production
of the monomer for Caramid-S was
already successfully piloted on a
100-liter scale.
www.igb.fraunhofer.de

Sabic
SABIC, Riyadh, Saudi Arabia, a global leader in the chemical
industry, presented its polycarbonate (PC) based on certified
renewable feedstock. Making them the first in the industry to
provide their customers with a solution that has the potential
to reduce both CO2 emissions and the use of fossil feedstock
during production.
Sabic’s PC cradle-to-gate LCA study reveals potentially
significant reductions in carbon footprint (up to 50 %) and
fossil depletion impacts (up to 35 %) for the production of
polycarbonate resin based on the incorporation of renewable
feedstock, in comparison to fossil-based polycarbonate
production.
Sabic worked closely with The International Sustainability
and Carbon Certification (ISCC) to provide proof of the
incorporation of renewable feedstock in their PC production
and the resulting sustainability claims, verified by independent
third party auditors, based on a mass balance approach.
www.sabic.com
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Amut Group
Amut Group, Novara, Italy, carries on with the motto “Go
Green” firstly launched in spring 2019 and offers several
solutions to support the circular economy. One of them is
their in-line thermoforming machine for PLA cups. The
Amut technology, both extrusion and thermoforming units,
can easily switch production from PP to PLA.
At the fair Amut showed its ACF820 thermoforming
machine with three separate stations for forming, cutting
and stacking, with a mould size of 820 x 650 mm that
includes the options of: an additional chain rails spreading
point between the oven and the forming mould, an 800 kN
forming press for integrated forming and cutting, an 800 kN
cutting press, real time monitoring of the clamping force for
the forming and cutting station, a pick and place stacking
robot model ER3X, and a vision system for quality control.
www.amutgroup.com

Wacker
By using innovative additives it is possible to significantly
improve the properties and processability of bioplastics so
that they are able to replace many traditional plastics. With
the VINNEX® product range, Wacker, the Munich-based
chemical group, provides a variety of versatile additives
for biopolyester or blends of biopolyesters, organic and
inorganic fillers, and starch (cf pp 19).
The additive system based on polyvinyl acetate (PVAc)
makes it possible to combine various biopolyesters to
selectively influencing the properties of the created polymer
blend. This opens up a broad, customizable product range
for biobased plastic blends. The biopolyesters that are
currently readily available and can replace petro-plastics
include polylactic acid (PLA) and polybutylene succinate
(PBS). Key applications for Wacker’s additives include
plastic packaging or combinations
of plastics and paper such as
cardboard box coatings, the
moisture-barrier lining in paper
cups or impact modifiers for
injection moulded parts (photo).
www.wacker.com

Floreon
“Floreon was pleased to give a presentation at the
Bioplastics Business Breakfast (B³) hosted by bioplastics
MAGAZINE which highlighted the growing demand and
significant interest in biomaterials. It was an important
event for us as it allowed us to interact with a number of
global players on a face-to-face basis which lead to some
exciting new partnerships,“ said Caine Folkes-Miller of
Floreon, based in Sheffield, UK.
Floreon is pleased to announce that Addiplast Group
(St-Pal-de-Mons, France) is now an official licensee
covering mainland Europe. Floreon’s globally patented
PLA enhancement technology closes the performance gap
between renewables and fossil based polymers. Addiplast
Group are a well established compounder with expertise
across Packaging, Cosmetics, Automotive & Electronics.
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Another partner of Floreon is Silvergate Plastics
(Wrexham), UK's largest independent custom colour
masterbatch manufacturer. Silvergate has been keen to
lead the way in the development and use of new bioplastic
technologies. Commenting on the decision to join forces
with Floreon TP, Silvergate's Managing Director Sandy
Bergeson said: "As a plastic compound made from a
sustainable plant-based raw material, Floreon offers
processors a high performance alternative to oil-based
plastics. It can be easily blended, moulded, shaped and
embossed, making it an incredibly versatile material for the
plastics industry. As the first official licensee of Floreon's
patented PLA enhancement technology, we are proud
to market this innovative product as a credible solution
for many processors responding to the ongoing plastics
debate."
Finally, Floreon is in the final phases of agreeing a
licensee partnership for the China region which will give
them a truly global footprint.
www.floreon.com

Mitsubishi Chemical
At K 2019, Mitsubishi Chemical brought its motto
“KAITEKI Value for Tomorrow” to real life. KAITEKI, an
original concept of the Mitsubishi Chemical Holdings
Corporation Group, promotes “the sustainable well-being
of people, society and our planet Earth.”
Materials contributing to a sustainable future, among
them biodegradable materials as well as materials from
renewable sources, have been in the centre of interest of the
trade show. Some trendsetting examples from Mitsubishi
Chemical are:
BioPBS™ is the first and only biobased polybutylene
succinate that exhibits superior biodegradability and
performance. BioPBS is already commercialized for various
applications, as for coffee capsules or flexible packaging.
Design for recycling is a key element for Nichigo
G-Polymer™, a butanediol-vinyl alcohol copolymer
(BVOH). Besides excellent barrier properties and proven
compostability, it can be easily dissolved and washed away
from multi-layer structures in a recycling process to reuse
varietal polymers.
Durabio™ is a biobased polycarbonate resin derived from
plant-based isosorbide, providing high transparency and
optical properties, chemical and scratch resistance, for a
great fit in automotive, electronics or cosmetic packaging.
A paperclip / bookmark made of Durabio was injection
moulded at the joint booth of bioplastics MAGAZINE and
European Bioplastics as a giveaway for the visitors.
www.mcpp-global.com

K‘2019 Review
Kaneka

Karl Finke

Amid growing calls to cut back on plastic waste and
deliver circular economy solutions, Kaneka showcased
its Biodegradable Polymer PHBH™ technology at K 2019,
following recent food contact material approval in the EU,
Japan and the US. The leading technology-driven company has
developed the biobased and biodegradable polymer PHBH,
which is not only compostable, but is also biodegradable in
natural environments, including marine waters.

Masterbatch supplier Karl Finke (Wuppertal, Germany)
focused on sustainability this year. Core topics included
innovative solutions for colouring PCR polyolefins and
biopolymers as well as laser marking as a sustainable
alternative to printed labels.

It received TÜV Austria Belgium’s OK Biodegradable
Marine certification that guarantees biodegradability in sea
water. Kaneka’s new solution may help to reduce marine
pollution. Other certified labels for Biodegradable Polymer
PHBH are OK Biobased, OK biodegradable Soil, OK Compost
Home, and OK Compost Industrial.
Kaneka has been piloting the production of PHBH at
its Takasago headquarters in Japan since 2011. Current
production is running at capacity of 1,000 tonnes per year
to be. However, pilot production capacity will be upscaled to
5,000 tonnes per year by December 2019.
PHBH particle foam can be moulded with existing
equipment into food and non-food packaging without
sacrificing the key features of polyolefin foams.

Colourants for bioplastics have to fulfil special
requirements. Masterbatch and colourant formulations
have to take into account the bioplastics’ special properties
and their processability. Attention must also be paid to the
properties of each of the recipe’s components which have to
be biodegradable or derived from renewable resources as
well, depending on the specification of the final product. At
K 2019 Finke presened its range of Fibaplast masterbatches
for colouring bioplastics. The Fibaplast biomasterbatch
developed at Finke is biodegradable according to EN 13432.
All components of the recipe,
from pigments and colorants to
fillers and additives, have been
assessed, tested and approved for
this application.
www.finke-colors.eu

The development will allow for the production of innovative
packaging that is fully in-line with the circular economy.
Furthermore, the added value of compostability at end of life
means new perspectives in waste management systems.
www.kaneka.be

Braskem
Since its launch in 2010, Braskem's (São Paulo, Brasil)
sustainable I’m green™ portfolio has grown and includes
several bio-plastic solutions made from sugarcane. Now
it includes products with a Circular Economy approach,
including PCR resins. In addition, this year Braskem has set
up a partnership with Embalixo, the leading Brazilian producer
of trash bags, to produce the first mosquito repellent trash
bag called Embalixo Repelente. It is made from a combination
of industrial sacks previously used by Braskem to deliver its
resins to clients. This non-toxic mixed biobased and recycled
plastic incorporates a mixture of citronella, mint, lemon and
clove that neutralizes waste odor and repels mosquitoes.
Braskem has also developed a Carbon neutral Shrink
Film, made from PCR resins and biobased resins.
Combining these two types of resins is a relatively new
technique of combining sustainability and the Circular
Economy, towards a view of neutral CO2 emissions balance
in the plastic production cycle. It enables CO2 emissions
from the recycling process to be offset by the sequestration
of CO2 during the entire green polyethylene production cycle.
Another product example made from sugarcane is EVA
(ethylene vinyl acetate copolymer) developed in partnership
with Allbirds, a company based in San Francisco, California,
and which has been used since last year in the SugarFoam
footwear line, combining comfort, design and sustainability.
In addition to the footwear industry, the solution can also be
used in the automotive and transport sectors, among others.
www.braskem.com
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Office & Consumer Electronics

Defining Green
Certification possibilities for consumer & office electronics

A

round the globe, initiatives have been launched which
promote limited greenhouse gas emissions, such as
the carbon disclosure project, the electronic industry code of conduct and The Greenpeace Guide to Greener
Electronics.
The change in both buyers’ and traders’ requirements for
green and sustainable post-consumer recycled materials
is just one example. The introduction of an independent
certification mark issued by a third-party entity, which
demonstrates compliance with the various sustainability
regulations and requirements, will help manufacturers to
promote their eco-friendly products with one mark in a
more direct, fast and efficient way. The content of recycled
materials, the use of non-hazardous substances and energy
efficiency performance are major factors in consumers’
perceptions of consumer products and demonstrate the
commitment of brand name owners to the environment,
sustainability and society.
TÜV Rheinland’ s Green Product Mark is a voluntary
sustainability mark for consumer products that will give end
consumers and buyers guidance in identifying green and
sustainable products in the often crowded market place.
The Green Product Mark, along with the related regulatory
requirements, aims to minimize the impact of consumer
products on the environment.
The Scope of the Green Product Mark includes, but
is not limited to, the product categories of Information
and communication technology, audio-visual, household,
photovoltaic, lighting leisure and sports equipment,
furniture, flooring, textiles and shoes, or toys. With the
transparent certification requirement and an internationally

well-recognized accredited Testing and Certification Agency
like TÜV Rheinland Group this mark can make the ifference for
both end consumers and procurers.
Specific rules and instructions should be followed when
using environmental labels in procurement. These may vary
country or region, so it is recommended to check for specific
rules and guides. For example, in the European Union there is
the European Union Procurement Directive in place.
Procurers may indicate that the criteria of a certain
environmental label must be met, but cannot require that a
product carries a particular environmental label. Examples
can be found in the Wood Industry with the well-known labels
available there, and the European Timber Regulation. However,
environmental labels can be used as one form of proof of
compliance for environmental specifications. Procurers
may only reference environmental label criteria that refer to
characteristics of the product, service or production process.
The following table shows the sources for different regions in
the world for green marketing guides and rules:

DIN CERTCO Certification marks
As shown above TÜV Rheinland Green Product Mark refers
to multiple attributes and product groups. Internationally
recognized certification body DIN CERTCO – a 100 % TUV
Rheinland subsidiary- offers certification systems according
to single-attributes. For example, since 1997 DIN CERTCO
certifies compostable packaging in accordance with EN 13432,
ASTM D 6400 and other relevant standards in the field. For
many years, the certification systems were expanded, e.g. by
Biobased Products, Recycled Content, Home compostability or
Biodegradation in Soil for mulching films (EN 17033). Figure 1
shows an overview:

International and National Green Marketing Guides and Rules
Country/Region
Australia
Canada
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Organization

Guide and link

Australian Competition and
Consumer Commission
Canadian Competition Bureau (CCB) and
Canadian Standards Association (CSA)

Green marketing and the Australian
Consumer Law
Environmental Claims: A Guide for
Industry and Advertisers
Charter of Commitment and Objectives
for Eco-Responsible Advertising
Guidelines for Making end Assessing
Environmental Claims
Framework for Responsible Environmental:
Marketing Communications

Year
2011
2008
2008

France

Bureau de Vérification de la Publicité

Europe

European Commission

International

lnternational Chamber of Commerce

Japan

Ministry of Environment

Guidelines for Environmental Representations

2008

New Zealand

Advertising Standards Authority

Code for Environmental Claims

2010

South Korea

FairTrade Commission

Fair Labeling and Advertising Act

1999

UK

U.K. DEFRA

Guide: How to make a green claim

2016

USA

U.S. Federal Trade Commission

Guides for the Use of Environmental
Marketing Claims: Final Rule

2012
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By:
Oliver Ehlert
Product Manager
DIN Certco
Berlin, Germany

Fig. 1:
Certification
categories

Multi-Attribute Label

Single -Attribute Labels

Green Product Mark

Biodegradability Certification | Recycled Material Verified Service

Information and communication technology
products (ICT)
Audio-visual products
Household appliances
Photovoltaic modules
Lighting products
Leisure and sports equipment
Furniture
Flooring
Textiles and shoes
Toys

Agriculture and fishery products
Automotive products
Civil engineering and construction products
Electronic and electrical products
Desktop computers
Notebooks
Computer displays
Copy machines
Fax machines
Printers
TVs

Food containers
Leisure goods
Textiles
Plastic and rubber products
Glass products
Metal products
Packaging
Paper products

These single attribute conformity marks could be implemented as well in the Green Product Mark, e.g. Biobased content or
Recycled content of computer housing, end consumer products, and many more, or they are used solely both in B2B and B2C.
www.dincertco.de
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Application News

Compostable packaging for Christmas food
Selfridges, a department store chain headquartered
in London, UK, is switching the packaging of their
house brand Christmas food (90,000 mince pies & 3,000
Christmas cakes) from conventional plastics to the home
compostable alternative NatureFlex™.
Packaging like trays, bags and product windows will be made
with recyclable cardboard and a home compostable cellulose
based film, making them 100 % (conventional) plastic-free.
Futamura’s NatureFlex is made in Cumbria (UK) from
responsibly sourced wood pulp, has the aesthetics of
conventional plastics, but decomposts in eight to ten weeks
in a home compost environment.

Selfridges change in packaging follows consumers’
demands for more environmentally responsible packaging
shown in a recent survey. 82% of consumers are concerned
about the impacts of plastic food packaging, while 56% take
the impact of packaging into consideration when buying
Christmas food (based on a YouGov poll of over 2,100 UK
consumers).
Selfridge has further plans to use NatureFlex for a selection
of its all-year-round biscuits and cakes. AT
www.selfridges.com

The cellulose based film has been certified by both the
European (EN13432) and American (ASTM D6400) norms
for industrially compostable packaging. The material has
additionally received the TÜV Austria OK Compost Home
certification for home composting. This is made visible to
the consumer via a sticker stating that the packaging can
be composted together with food waste.

Green neoprene alternative
Hyperflex, Millville, New Jersey, USA (Henderson Sports
stretchy, durable and lightweight. It has been tested and is
Group), is excited to introduce a sustainable alternative
approved by the United States Department of Agriculture
to conventional neoprene wetsuits. Greenprene® a 100 %
(USDA) Bio Preferred® program as a USDA Biobased product.
neoprene free sustainable insulating foam. It is formulated
The fabric lamination is mainly sourced from recycled
from deproteinized natural rubber based insulating foam
material. The exterior fabric laminate (AQUA-SILK™) is
along with other natural additives such as sugar cane to
made from (88 % recycled polyester and 12 % spandex).
add stretch, plant oils and
While the interior fabric laminate
oyster shells to provide
(BIO-SPAN™) is made from (88 %
strength, as Joe Polak
recycled polyester and 12 % Nylon),
of Henderson Wetsuits
both have been tested AZO-free
told bioplastics MAGAZINE.
and are Oeko-tex certified.
“The rest is being held
The entire Greenprene wetsuit
in confidence as a lot
program has been designed to
of our competitors are
provide a fully sustainable product
now trying to learn more
lifecycle. From recycled material in
about Greenprene,” Joe
packaging to hangtags and the use
added. The result is a
of soy based inks. AT
bio based insulating
(Photo courtesy Henderson Divewear)
foam that is ultra-soft,
www.hyperflexusa.com/greenprene
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Application News

Zero waste coffee capsules
Flo SpA, (Parma, Italy) announced on October 23rd the
introduction of three new capsule formats in their GEA family.
The capsules are industrially compostable, fully biobased, and
able to provide a brewing experience that is expected of the
most popular capsules on the market.
Building on the success and adoption of the GEA compostable
version for the A Modo Mio system, Flo again partnered with
NatureWorks (Minnetonka, Minnesota, USA) to develop new
GEA capsules suitable for Nespresso, Lavazza Blue, and
Keurig systems.
The GEA capsules are all made with Ingeo™, a renewably
sourced PLA material from NatureWorks that can be used for all
parts of a coffee capsule from lidding to filters to the capsule body.
“Coffee capsules are complex products and creating a
compostable, high performing solution required significant
investment and expertise,’’ explains Erika Simonazzi,
Marketing Manager of Flo. Using two newly opened cuttingedge laboratories all GEA capsules have been tuned to achieve
the ideal pressure needed to deliver a coffee from every capsule
that is perfectly brewed for maximum taste, crema, and aroma.
New data also demonstrates that the GEA capsules deliver
excellent oxygen barrier, material ageing stability, and shelflife all in a biobased, industrially compostable format.

Recent testing with Accademia Italiana
Maestri del Caffè (AICAF), Calcinato,
Italy, has also verified that the GEA
capsules maintain the flavor and
aroma of the coffee for over 11
months with testing still ongoing.
This type of performance meets
the needs of the most demanding
coffee
roasters
and
consumers.
“Sustainability
has
always been one of
the top items in any
coffee roaster’s agenda,”
explains Flavio Di Marcotullio,
Global Industry Leader at NatureWorks. “We are delighted to
observe how the coffee industry is now fully embracing industrial
compostability as the preferred recovery option for coffee
capsules. Today roasters finally have access to a capsule that
not only is certified compostable, biobased, and food-contact
approved, but also has demonstrated measurable performance
that allows consumers to brew the perfect coffee at home.”AT
www.flo.eu

PLA champagne
glasses

World’s first CO2-neutral
synthetic football turf

At
the
Düsseldorf
K Show injection moulding
machiney producer Nissei
(Sakaki, Japan) presented
among other things, longstemmed PLA champagne
glasses,
representing
both an eco-friendly and a
technological innovation.

In the LigaTurf Cross GT synthetic turf, Polytan (Burgheim,
Germany) has presented the first CO2-neutral synthetic football turf
in the world at this year’s FSB (International Trade Fair for Public
Space, Sports and Leisure Facilities, end of October 2019, Cologne,
Germany). It is a refinement of the successful LigaTurf Cross turf in
which smooth and crimped fibres were combined for the first time.
Like the Poligras Tokyo GT hockey turf, it is made from the biobased
I’m green™ polyethylene plastic from Braskem: obtained from
renewable raw materials, this plastic accounts for 60 % of the base
material for the filaments. The sustainable raw material has the
same good properties as the original, crude oil-based polyethylene.
Many hockey pitches are already equipped with it, including the
Sparkassenpark Mönchengladbach and the Bisham Abbey National
Sports Centre in England.

Among the drawbacks of PLA is its low shock
resistance, poor fluidity - leading to short flow
paths - and poor mould releasability. This makes
it difficult to process and limits its applications in
deep or thin-wall parts.
In response to new legislation – in the form of,
for example, a French law requiring all disposable
tableware to be made from 50 % or more
biologically-sourced compostable materials by
the year 2020 – Nissei developed practical thinwall container moulding technologies that would
enable the replacement of conventional disposable
containers with containers made of 100 % PLA. The
technology involved mixing supercritical carbon
dioxide into the molten PLA to improve the fluidity of
injected material. This made it possible to produce
highly transparent injection moulded thin-wall PLA
containers with wall thicknesses of 0.65 mm. MT
www.nisseiplastic.com

The already excellent eco-balance is boosted even further by
the switchover of production to 100 % green electricity and the
optimised manufacture of the back coating of the synthetic turf.
Elastic layers form the basis of modern synthetic turf systems
from Polytan, which retain their consistently high elasticity for more
than 30 years. They are made from recycled elastic materials. The
innovative PolyBase GT product has
been made even more sustainable
by the use of a new binder from
Covestro, the manufacture of
which uses carbon dioxide as the
raw material, saving on fossil
resources such as crude oil. MT
www.polytan.com
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Report

fischer wins German
Sustainability Award

T

he fischer Group of Companies (Waldachtal, Germany)
has won Europe’s biggest and most important sustainability award. The company won the German Sustainability Award in the “large businesses” category. Company
owner Prof. Klaus Fischer accepted the award presented by
the German Sustainability Award Foundation on the evening
of the 22nd November 2019 in Düsseldorf.
“This award is very special to our company”, says Klaus
Fischer. “I would like to congratulate all our members of
staff and dedicate this award to them. After all, they all
contributed to this success with their daily work”.
The twelfth edition of the German Sustainability Award
honoured companies that combine economic success with
social responsibility and environmental protection in an
exemplary manner. The jury selected the company due to
fischer’s holistic approach to firmly anchoring sustainability
within its company strategy. fischer also received further
recognition for a diverse range of its activities, including the
anchors and mortars of the fischer greenline range, which
are made of at least 50 % biobased materials, and which
were acknowledged for being exemplary. One example
is the series of bio-polyamide wall-plugs (cf. p.36). The
company also saves all its CO2 emissions generated through
its energy procurement, and instead uses green power
made of 100 % renewable energy. The work of fischer’s
sustainability team was also praised for developing the
sustainability compass with the corresponding monitoring
systematics. In the previous year fischer had already made
it into the finals for the coveted award and was praised for
its holistic approach to sustainability.
“Sustainability has been an important part of our strategy
for many years”, Fischer states. By applying the Continuous
Improvement Process (CIP), the members of staff help avoid
waste on a daily basis, thereby making a significant contribution to the fischer Group of Companies’ sustainability. “Only
those companies that act sustainably can shape the future”.
Which is why the term “future-oriented” is also often used
nowadays instead of “sustainable”.
The German Sustainability Award recognises fischer’s
all-encompassing activities across all company divisions.
The following three projects are examples of fischer’s
award-winning sustainability:
 Upon introducing a shuttle facility in the Global
Distribution Center at the company headquarters,
energy de-mand has remained at a constant 20 % – with
an increase in output. The resulting work stations are
ergonomic and noise emissions are low.
 Packages are now glued together at the pallet station
instead of being wrapped in plastic foil. This saves 33.6
tonnes of plastic per year while simultaneously reducing
CO2 emissions by 177 tonnes per year.
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 The company also purifies used oil in order to recycle
it. This results in less waste oil, which is particularly
environmentally friendly. The company has saved 23%
in annual costs since introducing the oil purification
procedure.
Implemented sustainability products are displayed at
various stations along fischer’s so-called Blue Path. The
colour blue symbolises the sky, the earth and its oceans. The
aim of the stations is to increase and expand sustainability
awareness.
The fischer Group of Companies’ award is the result of
a multi-stage evaluation process. An independent panel of
experts chaired by Günther Bachmann, Secretary General
of the German Council for Sustainable Development,
determined the winners of the coveted award. The
German Sustainability Award is the national German
award for outstanding sustainability achievements in the
fields of economy, municipalities and research. With five
competitions, over 800 applicants and 2,000 guests, the
award is the biggest of its kind in Europe. The award is
presented by the German Sustainability Award foundation
e.V. in cooperation with the German Federal Government,
central municipal organisations, trade associations, civil
society organisations and research facilities. MT
www.fischer.group
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PHA (Poly-Hydroxy-Alkanoates) is a family of biobased
polyesters. Examples for such Polyhydroxyalkanoates are
PHB, PHV, PHBV, PHBH and many more. That’s why we
speak about the PHA platform.

Also depending on the type, most PHAs are biodegradable
in a wide range of environments, such as industrial and
home composting, anaerobic digestion (AD), in soil, freshand even seawater.

Depending on the type of PHA, they can be used for
applications in films and rigid packaging, biomedical
applications, automotive, consumer electronics, appliances,
toys, glues, adhesives, paints, coatings, fibers for woven
and non-woven and inks. So PHAs cover a broad range of
properties and applications.

As PHAs are gaining more and more interest,
bioplastics MAGAZINE and Jan Ravenstijn are now organizing
the 2nd PHA-platform World Congress on
2-3 September 2020 in Cologne / Germany.
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BIOPLASTIC
patents
U.S. Patent 10,392,313 (August 27, 2019) “ Method For
Application of Biochar In Turf Grass and Landscaping
Environments”, Richard W. Wilson, Han Suk Kim, Ranko
Panayotov Bontchev, Neil Christopher Wahlgren, Vern Traxler,
Timothy Allen Thompson, Brian Buege, Mark L. Jarand, (Cool
Planet Energy Systems Inc), (Greenwood Village, Colorado)

This section highlights recently granted patents
that are relevant to the specific theme/focus of
the Bioplastics Magazine issue. The information
offered is intended to acquaint the reader with
a sampling of know-how being developed to
enable growth of the bioplastics markets.

This patent teaches the use of biochar as a pre-layer
on ground where sod /turf is to be placed or seeded and
in general landscaping. The biochar is taught for turf and/
or landscaping where water restrictions and/or fertilizer
application frequency are in effect. Biochar is derived from
pyrolysis of carbon based material and if plant based offers
the possibility of carbon sequestration when utilized.
The biochar is preferred to be layered with a particle size
of </= 10 mm for seventy five percent of the biochar to be
utilized. Biochar usage is taught to be 0.5 – 15 cubic yards per
acre of turf or landscaping.
The use of the biochar is proposed to provide both water and
nutrient retention enabling turf or landscape development;
and through nutrient retention offers the added benefit of
reducing fertilizer and agricultural chemicals contamination
of the water tables.
While the biochar is not a film per se, it is taught to function
as a barrier layer.

U.S.Patent 10,266,668 (April 23, 2019) “Surface Modified
Cellulose Nanofibers, BioComposite Resin Composition
and Method For Producing The Same”, Sanna Virtanen,
Sauli Vuoti, Panu Lahtinen, Harri Setala, (Teknologian
tutkimuskeskus VTT Oy.) (Espoo, Finland)
Ref: WO 2015/033026
This patent teaches the process and formation of
surface modified cellulose nanofibers used to produce
a biodegradable high performance composite based on
nanofibrillated cellulose and polyvinylalcohol highly suitable
for film and sheet structures.
The cellulose fibers are sourced from non-pretreated
birch or pine kraft pulp, surface modified with allyl
glycidyl ether, followed by mechanical shearing to create
defibrillated cellulose fibers within the polyvinylalcohol
matrix. Enhancements to the performance and process can
be achieved using low levels of 1,6-diaminohexane.
The desired fiber characterization for the defibrillated
cellulose is an aspect ratio of 20 to 300 nm and an average
diameter of 3 to 100 nm.
It is shown that 1 weight percent of the nanofibrillated
cellulose in the polyvinylalcohol composite enhance the
modulus, strength and strain relative to pure polyvinylalcohol
by 307 %, 139 % and 23 %, respectively.
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U.S. Patent 9,994,686 (June 12, 2018) “Biodegradable Film
and Laminate”, Cho Kee Wong, Larry Clifton Wadsworth,
(U.S. Pacific Nonwovens Industry Limited (Hong Kong)
Ref: WO 2014/124563
This patent teaches biodegradable films, fabrics and
laminates for a broad base of commercial uses. Key
teaching is that the biodegradable film and laminate have
extended shelf life in a clean environment with sustained
physical properties and accelerated degradation in a dirty(in
use) environment. Polylactic acid is shown to have very
good physical and processing properties but is not readily
biodegradable, so blends of PLA with other polymers
exhibiting significant biodegradation rates are taught.
A
biodegradable
film
of
polylactic
acid,
poly(hydroxyalkanoates) and cellulose fiber are claimed
where the PLA content is 5 – 85 %, the PHA content is
controlled to achieve desired biodegradation and the cellulose
fiber content contributes both to the physical property
performance and biodegradation. The biodegradable film
can also be based on poly(butylene succinate, PBS and/or
poly(butylene terephthalate adipate), PBAT.
The target applications are industrial and medical
protective clothing.

U.S. Patent 10,399,744 (September 3, 2019) “Heat Sealable,
Biodegradable Packaging Material, A Package Made
Thereof, And Use Of A Resin In Extrusion Coating”, Kimmo
Nevalainen, Ville Ribu (Stora Enso OYJ), (Helsinki, Finland)
Ref: WO2012/164171
A polylactic acid (> 80 %) modified with 2 – 10 % of a
terpene based phenolic resin is taught as a heat sealable
coating layer for fibrous board structures. The fibrous board
structures include paper, paper board and cardboard. The
use of the terpene based phenolic resin improves adhesion,
line speed for coating, uniformity in the PLA based coating
thickness and uniformity of the heat seal strength.
The use of PLA renders the full package renewable and at
a minimum compostable

U.S. Patent 10,414,105 (September 17, 2019) “Method Of Use
Of Polylactide And Manufacturing A Heat Sealed Paper or Board
Container Or Package” , Jari Rasanen, Outi Kylliainen, Kimmo
Nevalainen, Ville Ribu, Ari Rosling, Mohammed Khajeheian,
Ella Lindstrom, (Stora Enso OYJ), (Helsinki, Finland)
Ref: WO2015/110981
A polylactic acid resin modified with up to 5 % of trialkyl
isocyanurate(TIAC) is taught as a heat seal coating. The PLA/
TIAC is coated on a fibrous structure using an electron beam
radiation curing of 20 – 200 kGy(kilograys). The coating strength,
uniformity and requisite heat seal temperature is controlled by
both the TIAC level and the EB radiation dosage.
The data presented shows that at 2 % TIAC loading in the PLA
matrix the heat seal temperature can be lowered by 60 – 90 C
with EB radiation levels of 50 – 200 kGy.
The use of PLA renders the full package renewable and at a
minimum compostable.

U.S. Patent 10,301,470 (May 28, 2019) “BioBased And
Biodegradable Polymer” , Miguel Angel Caballero Lopez,
Maria Jose Alfonso Alegre, Patricia Zagalaz Lasierra, Begona
Albors Ramos, Maria Consuelo Escrig Rodan, (Sociedad
Anonima Minera Catalano AraGonesa), (Saragossa, Spain)
This patent teaches a bio-based and biodegradable
composition using a thermoplastic starch(> 52 %), a second
biodegradable polymer(not a TPS) (< 48 %) and a latex
polymer (>0 % and < 1 %) rendering the thermoplastic starch
as a co-continuous or continuous phase. The latex polymer
can be synthetic or natural.
The high crystallinity and hydroxyl group functionality of
starch renders it difficult to process at high levels in blends
with thermoplastic matrices without modifiers and the
patent literature teaches a limit of 50 – 52 % TPS above which
good physical properties in fabricated articles are difficult to
achieve. This invention teaches the merits of a latex polymer
in combination with the TPS and biodegradable polymer
matrix in extending the thermoplastic starch level to > 52 %.
The impact of the latex polymer is taught as being applicable
to a wide variety of renewable/bidegradable polymers,
eg polylactic acid, polyhydroxy alkanoates, polybutylene
succinate, polycaprolactone, polyesteretheramides and the
like.
In the teachings the biodegradable polymer matrix is
preferred to have at least three groups capable of interacting/
reacting with one or more of the active groups present in the
composition.
These compositions are taught as being very effective
agricultural films.
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Multilayer Packaging

T

he demands on film packaging have increased
enormously in recent years. This applies both to the
functional requirements regarding actual product
protection as well as to its aesthetic specifications.
Packaging today must be designed to appeal to all the
senses. Visual appearance alone is no longer enough; the
way packaging sounds and feels also matters to customers.
Moreover, film packaging plays a vital role in terms of
extending shelf life and providing aroma protection,
especially in the food industry.
For many packaging applications, only multilayer film
products can provide the range of properties required.
Such properties include flexibility, rigidity (tear and
puncture resistance), UV and light protection, temperature
resistance, optical appearance such as printing and gloss,
sealability or specific barrier properties (moisture, oxygen,
carbon dioxide, aromas etc).
The properties of such multilayer film solutions can be
modified as desired through the use of combinations of
different films, with a broad range of possible combinations
available to choose from. The flexibility in the structure of a
multilayer film means that it can be used in a wide variety
of industrial sectors, from the food industry or medical
and chemical packaging to the cosmetics industry or in
packaging for animal feed. [1, 2]

Conventional multilayer film products
The materials used for the different layers include
polyethylene, PET, polyamides, blends of these resins
and others, which are then combined with special barrier
materials, such as for example EVOH. Multilayer films can
be produced through coextrusion processes, in which two
or more materials are extruded through a single die; or via
a laminating process, in which different films are combined
in a roller mill system. In many cases, special adhesives
(e.g. based on polyurethanes or acrylics) are required to
bond the different layers together.
Despite all the above-mentioned benefits, multilayer
plastic packaging waste represents a serious environmental
concern, as separating the different layers of which the
packaging is comprised at the end of life is impossible,
virtually ruling out the possibility of recycling packaging
of this kind. As a result, these multilayer packaging films
usually end up in landfill or in being incinerated.

Biobased and biodegradable multilayer film
packaging
Bioplastic multilayer films can offer solutions for this
end-of-life problem. On the one hand, a multilayer structure
made entirely from biobased plastics, even if these are
not biodegradable, can be disposed of together with the
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residual household waste, and incinerated. The amount
of (renewable) carbon dioxide emitted by these plastics
during incineration is equal to the amount of carbon dioxide
absorbed from the atmosphere during the growth phase of
the plants from which these bioplastics are made. Hence,
this end-of-life scenario is carbon- or climate neutral.
Biobased plastics in waste-to-energy incineration represent
a kind of renewable energy.
If all the plastic films in a multilayer structure are
certified compostable, the entire multilayer film, depending
on its final thickness can also be compostable.
“In recent years, together with raw material suppliers,
we have developed more than 30 different laminates from
biobased and/or compostable plastics,” says Patrick
Gerritsen, co-founder and CEO of bio4Pack in Nordhorn,
Germany.
These are mainly 2 and 3-layer laminates. Examples are
combinations of paper with cellulose-based Natureflex™
films by Futamura, paper with PLA based films, or
combinations of different bioplastics.
Combinations of cellulose films, PLA films, films of
PBAT or PBS, and/or TPS (starch) can also be applied.
“For enhanced barrier properties in most cases for
example Natureflex NK or metallised Natureflex films
are used,” Patrick explains. Metallisation is achieved
through the chemical vapour deposition of aluminium;
and if transparency is needed, aluminium oxide [3] coating
can be used. In both cases, the coating is very thin and
in the composting process, it behaves inert. There are, of
course, many more biobased and /or biodegradable barrier
solutions available on the market, such as solutions based
on PVOH [4] or BVOH [5].
“In every case of application, the first questions that have
to be clarified, concern the functionality of the final product
that is needed,” says Patrick.
Does customer want to have a fully biobased product?
What barrier (against water vapour, oxygen, carbon
dioxide or flavours) is needed?
Is a printed paper layer desired on the outside of the
packaging? Or is a glossy appearance desired for the
outside? In that case, cellulose based films, printed on the
inner side are often used.
For the stability of the packaging, layers of PLA or
cellulose-based films are often applied.
The sealing layer depends, for example, on the weight
of the filling good. Packages for lightweight products such
tea, peppermint or chocolate can use a sealing layer of

Basics

outer layer (e.g. paper)
adhesive layer
structural layer (e.g. PLA)
adhesive layer
inner layer (e.g. metallized cellulose)

cellulose films. Heavier filling goods may require sealing
layers of TPS or PLA/PBAT blends. On the other hand, it
is important to know whether the sealing needs to be
permanent, peelable or even reclosable.

Adhesive layers
As the different layers in a multilayer structure do not
adhere well to one other, a special adhesive needs to be
applied between the layers. Different solutions are available
on the market, most of which are waterbased and include a
high content of renewable materials [6, 7, 8].

Applications
Application examples include potato chip bags made from
metallised PLA and cellulose-based films, which are both
fully biobased and compostable. An example from Germany
is the packaging of dried food products, such as dried fruit
or vegetables or nuts, where a combination of biobased PE
and cellulose based films is used. This product is 4-star
biobased (> 85 %) but not biodegradable/compostable.

References:
[1] http://www.karl-verpackungen.de/en/know-how-eng/laminate
[2] https://www.toma-gmbh.de/verbundfolie/
[3] http://www.celplast.com/product-type/high-barrier-clear-packagingfilms/
[4] Thielen, M.: Multilayer transparent Barriere films, bioplastics
MAGAZINE, vol 13, issue 04/2018
[5] Thielen, M.: PVOH for barrier applications, bioplastics MAGAZINE, vol
14, issue 05/2019
[4] http://biotak.com/products/
[5] https://packaging360.in/insights/an-insight-on----speciality-adhesivesin-plastic-packaging[6] https://www.dispersions-pigments.basf.com/portal/basf/ien/dt.jsp?setC
ursor=1_556487_615966

(Photos:
Bio4Pack)

Coffee bags require a good barrier against oxygen and
water vapour and a good permanent sealing layer. A typical
structure for coffee bags is a combination of a PLA/PBAT
blend for the sealing layer, with the barrier properties
provided by a cellulose-based layer plus a metallised
cellulose layer. “In many cases, coffee bags also have an
injection moulded valve made of compostable PLA/PBAT,”
Patrick adds.

Conclusions
Even if the topic of multilayer film packaging is complex,
it shows that the different materials available on the
market can be flexibly combined to fulfil almost every
need in terms of mechanical and thermal stability, barrier,
aesthetic appearance and sustainable end-of-life options.
In other words, there is no need to use conventional plastic
multilayer structures or, as is increasingly being put
forward as a solution, to turn to the development of mono
material solutions that in all likelihood would not offer all
the required properties anyway.
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Years

ago

In November 2019, Joachim Schätzle, Head of
Research and Predevelopment at fischer said:
Sustainability
and
environmental
protection have been major concerns of
the fischer Group of Companies for many
years. Active sustainability management
is our contribution to ensuring that we
and future generations can still enjoy
an intact environment. We are aware of
our responsibility when it comes to using
finite resources. This is why we started the
greenline project in the first place – and
it has never been more actual than today.
Following this strategy, the German fixings
specialist presented the first prototype of an organic
plug in 2009. After three years of extensive testing,
the UX GREEN plug saw the light of day as the first
of its kind.

Application News
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Shortly after, fischer launched the FIS GREEN 300 T,
the world’s first chemical injection resin made from
renewable components. Chemical injection resins
are complex products made from a multitude of
different base substances, including many special
chemicals without biobased equivalents. We could
not simply replace one component with another as
we did with the UX GREEN. We had to create a whole
new formula for the FIS GREEN 300 T.
Today, the fischer greenline comprises seven
different fixing systems for a variety of applications.
All of them are made from at least 50 % renewable
primaries. The base for one of the most important
synthetic components is castor oil extracted from
the seeds of the castor-bean plant, a plant which
does not compete with food, animal feed or with the
appropriate crop areas.
By definition fixings must always be safe. This is
why we made absolutely sure that our biobased fixing
systems comply with all technical requirements.
Therefore, the green plugs have the same
performance features and load-bearing capacities
as the grey originals – and they are naturally just as
long-lived.

tinyurl.com/fischer-2009

)

(Photo: fischerwerke
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Brand Owner

Brand-Owner’s perspective
on bioplastics and how to
unleash its full potential
“Biobased plastics are an interesting alternative to fossil-based plastics,
and they could play an important role in a circular economy to decouple from
finite sources. While the material offers benefits and potential with regard to
sustainability, there are also aspects to be considered: To enable a closed loop,
it is not enough to focus on the opportunities of a sustainable cultivation but
also to ensure that the material is fully recyclable. Touching upon the topic
of cultivation, as for all natural resources, sustainable farming practices
must be in place, deforestation must be prevented and acreage shouldn’t
be in competition to food,” says Dr. Thorsten Leopold, Head of International
Packaging Technology Home Care at Henkel.

Dr. Thorsten Leop
old
Head of Internatio
nal Packaging
Technology Home
Care at Henkel

www.henkel.com

“As part of our commitment to foster a circular economy and developing
sustainable packaging solutions, we at Henkel are exploring the potential of
biobased plastic for product packaging. First Henkel products with product
packaging made of bioplastics are already in the market and we continue
to evaluate opportunities to use these materials for further applications in
the future,” continues Philippe Blank, Head of Sustainability - International
Packaging Development Beauty Care at Henkel.
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Glossary 4.4

last update issue 05/2019

In bioplastics MAGAZINE again and again
the same expressions appear that some of our readers
might not (yet) be familiar with. This glossary shall help
with these terms and shall help avoid repeated explanations
such as PLA (Polylactide) in various articles.
Since this Glossary will not be printed in
each issue you can download a pdf
version from our website (bit.ly/OunBB0)
bioplastics MAGAZINE is grateful to European Bioplastics for the permission to use parts of their Glossary.
Version 4.0 was revised using EuBP’s latest version (Jan 2015).
[*: bM ... refers to more comprehensive article previously published in bioplastics MAGAZINE)

Bioplastics (as defined by European Bioplastics e.V.) is a term used to define two different
kinds of plastics:
a. Plastics based on → renewable resources
(the focus is the origin of the raw material
used). These can be biodegradable or not.
b. → Biodegradable and → compostable
plastics according to EN13432 or similar
standards (the focus is the compostability of
the final product; biodegradable and compostable plastics can be based on renewable
(biobased) and/or non-renewable (fossil) resources).
Bioplastics may be
- based on renewable resources and biodegradable;
- based on renewable resources but not be
biodegradable; and
- based on fossil resources and biodegradable.
1 Generation feedstock | Carbohydrate rich
plants such as corn or sugar cane that can
also be used as food or animal feed are called
food crops or 1st generation feedstock. Bred
my mankind over centuries for highest energy
efficiency, currently, 1st generation feedstock
is the most efficient feedstock for the production of bioplastics as it requires the least
amount of land to grow and produce the highest yields. [bM 04/09]
st

2nd Generation feedstock | refers to feedstock
not suitable for food or feed. It can be either
non-food crops (e.g. cellulose) or waste materials from 1st generation feedstock (e.g.
waste vegetable oil). [bM 06/11]
3rd Generation feedstock | This term currently
relates to biomass from algae, which – having a higher growth yield than 1st and 2nd generation feedstock – were given their own category. It also relates to bioplastics from waste
streams such as CO2 or methane [bM 02/16]
Aerobic digestion | Aerobic means in the
presence of oxygen. In →composting, which is
an aerobic process, →microorganisms access
the present oxygen from the surrounding atmosphere. They metabolize the organic material to energy, CO2, water and cell biomass,
whereby part of the energy of the organic material is released as heat. [bM 03/07, bM 02/09]
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Anaerobic digestion | In anaerobic digestion, organic matter is degraded by a microbial population in the absence of oxygen
and producing methane and carbon dioxide
(= →biogas) and a solid residue that can be
composted in a subsequent step without
practically releasing any heat. The biogas can
be treated in a Combined Heat and Power
Plant (CHP), producing electricity and heat, or
can be upgraded to bio-methane [14] [bM 06/09]
Amorphous | non-crystalline, glassy with unordered lattice
Amylopectin | Polymeric branched starch
molecule with very high molecular weight
(biopolymer, monomer is →Glucose) [bM 05/09]
Amylose | Polymeric non-branched starch
molecule with high molecular weight (biopolymer, monomer is →Glucose) [bM 05/09]
Biobased | The term biobased describes the
part of a material or product that is stemming
from →biomass. When making a biobasedclaim, the unit (→biobased carbon content,
→biobased mass content), a percentage and
the measuring method should be clearly stated [1]
Biobased carbon | carbon contained in or
stemming from →biomass. A material or
product made of fossil and →renewable resources contains fossil and →biobased carbon.
The biobased carbon content is measured via
the 14C method (radio carbon dating method)
that adheres to the technical specifications as
described in [1,4,5,6].
Biobased labels | The fact that (and to
what percentage) a product or a material is
→biobased can be indicated by respective
labels. Ideally, meaningful labels should be
based on harmonised standards and a corresponding certification process by independent third party institutions. For the property
biobased such labels are in place by certifiers
→DIN CERTCO and →TÜV Austria who both
base their certifications on the technical specification as described in [4,5]
A certification and corresponding label depicting the biobased mass content was developed
by the French Association Chimie du Végétal
[ACDV].

Biobased mass content | describes the
amount of biobased mass contained in a material or product. This method is complementary to the 14C method, and furthermore, takes
other chemical elements besides the biobased
carbon into account, such as oxygen, nitrogen and hydrogen. A measuring method has
been developed and tested by the Association
Chimie du Végétal (ACDV) [1]
Biobased plastic | A plastic in which constitutional units are totally or partly from →
biomass [3]. If this claim is used, a percentage should always be given to which extent the product/material is → biobased [1]
[bM 01/07, bM 03/10]

Biodegradable Plastics | Biodegradable Plastics are plastics that are completely assimilated by the → microorganisms present a defined environment as food for their energy. The
carbon of the plastic must completely be converted into CO2 during the microbial process.
The process of biodegradation depends on
the environmental conditions, which influence
it (e.g. location, temperature, humidity) and
on the material or application itself. Consequently, the process and its outcome can vary
considerably. Biodegradability is linked to the
structure of the polymer chain; it does not depend on the origin of the raw materials.
There is currently no single, overarching standard to back up claims about biodegradability.
One standard for example is ISO or in Europe:
EN 14995 Plastics- Evaluation of compostability - Test scheme and specifications
[bM 02/06, bM 01/07]

Biogas | → Anaerobic digestion
Biomass | Material of biological origin excluding material embedded in geological formations and material transformed to fossilised
material. This includes organic material, e.g.
trees, crops, grasses, tree litter, algae and
waste of biological origin, e.g. manure [1, 2]
Biorefinery | the co-production of a spectrum
of bio-based products (food, feed, materials,
chemicals including monomers or building
blocks for bioplastics) and energy (fuels, power, heat) from biomass.[bM 02/13]
Blend | Mixture of plastics, polymer alloy of at
least two microscopically dispersed and molecularly distributed base polymers
Bisphenol-A (BPA) | Monomer used to produce different polymers. BPA is said to cause
health problems, due to the fact that is behaves like a hormone. Therefore it is banned
for use in children’s products in many countries.
BPI | Biodegradable Products Institute, a notfor-profit association. Through their innovative compostable label program, BPI educates
manufacturers, legislators and consumers
about the importance of scientifically based
standards for compostable materials which
biodegrade in large composting facilities.
Carbon footprint | (CFPs resp. PCFs – Product Carbon Footprint): Sum of →greenhouse
gas emissions and removals in a product system, expressed as CO2 equivalent, and based
on a →life cycle assessment. The CO2 equivalent of a specific amount of a greenhouse gas
is calculated as the mass of a given greenhouse gas multiplied by its →global warmingpotential [1,2,15]
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Carbon neutral, CO2 neutral | describes a
product or process that has a negligible impact on total atmospheric CO2 levels. For
example, carbon neutrality means that any
CO2 released when a plant decomposes or
is burnt is offset by an equal amount of CO2
absorbed by the plant through photosynthesis
when it is growing.
Carbon neutrality can also be achieved
through buying sufficient carbon credits to
make up the difference. The latter option is
not allowed when communicating → LCAs
or carbon footprints regarding a material or
product [1, 2].
Carbon-neutral claims are tricky as products
will not in most cases reach carbon neutrality
if their complete life cycle is taken into consideration (including the end-of life).
If an assessment of a material, however, is
conducted (cradle to gate), carbon neutrality
might be a valid claim in a B2B context. In this
case, the unit assessed in the complete life
cycle has to be clarified [1]
Cascade use | of →renewable resources means
to first use the →biomass to produce biobased
industrial products and afterwards – due to
their favourable energy balance – use them
for energy generation (e.g. from a biobased
plastic product to →biogas production). The
feedstock is used efficiently and value generation increases decisively.
Catalyst | substance that enables and accelerates a chemical reaction
Cellophane | Clear film on the basis of →cellulose [bM 01/10]
Cellulose | Cellulose is the principal component of cell walls in all higher forms of plant
life, at varying percentages. It is therefore the
most common organic compound and also
the most common polysaccharide (multisugar) [11]. Cellulose is a polymeric molecule
with very high molecular weight (monomer is
→Glucose), industrial production from wood
or cotton, to manufacture paper, plastics and
fibres [bM 01/10]
Cellulose ester | Cellulose esters occur by
the esterification of cellulose with organic
acids. The most important cellulose esters
from a technical point of view are cellulose
acetate (CA with acetic acid), cellulose propionate (CP with propionic acid) and cellulose
butyrate (CB with butanoic acid). Mixed polymerisates, such as cellulose acetate propionate (CAP) can also be formed. One of the most
well-known applications of cellulose aceto
butyrate (CAB) is the moulded handle on the
Swiss army knife [11]
Cellulose acetate CA | → Cellulose ester
CEN | Comité Européen de Normalisation
(European organisation for standardization)
Certification | is a process in which materials/products undergo a string of (laboratory)
tests in order to verify that the fulfil certain
requirements. Sound certification systems
should be based on (ideally harmonised) European standards or technical specifications
(e.g. by →CEN, USDA, ASTM, etc.) and be
performed by independent third party laboratories. Successful certification guarantees
a high product safety - also on this basis interconnected labels can be awarded that help
the consumer to make an informed decision.

Compost | A soil conditioning material of decomposing organic matter which provides nutrients and enhances soil structure.
[bM 06/08, 02/09]

Compostable Plastics | Plastics that are
→ biodegradable under →composting conditions: specified humidity, temperature,
→ microorganisms and timeframe. In order
to make accurate and specific claims about
compostability, the location (home, → industrial) and timeframe need to be specified [1].
Several national and international standards
exist for clearer definitions, for example EN
14995 Plastics - Evaluation of compostability Test scheme and specifications. [bM 02/06, bM 01/07]
Composting | is the controlled →aerobic, or
oxygen-requiring, decomposition of organic
materials by →microorganisms, under controlled conditions. It reduces the volume and
mass of the raw materials while transforming
them into CO2, water and a valuable soil conditioner – compost.
When talking about composting of bioplastics, foremost →industrial composting in a
managed composting facility is meant (criteria defined in EN 13432).
The main difference between industrial and
home composting is, that in industrial composting facilities temperatures are much
higher and kept stable, whereas in the composting pile temperatures are usually lower,
and less constant as depending on factors
such as weather conditions. Home composting is a way slower-paced process than
industrial composting. Also a comparatively
smaller volume of waste is involved. [bM 03/07]
Compound | plastic mixture from different
raw materials (polymer and additives) [bM 04/10)
Copolymer | Plastic composed of different
monomers.
Cradle-to-Gate | Describes the system
boundaries of an environmental →Life Cycle
Assessment (LCA) which covers all activities
from the cradle (i.e., the extraction of raw materials, agricultural activities and forestry) up
to the factory gate
Cradle-to-Cradle | (sometimes abbreviated
as C2C): Is an expression which communicates the concept of a closed-cycle economy, in which waste is used as raw material
(‘waste equals food’). Cradle-to-Cradle is not
a term that is typically used in →LCA studies.
Cradle-to-Grave | Describes the system
boundaries of a full →Life Cycle Assessment
from manufacture (cradle) to use phase and
disposal phase (grave).
Crystalline | Plastic with regularly arranged
molecules in a lattice structure

e.g. sugar cane) or partly biobased PET; the
monoethylene glykol made from bio-ethanol
(from e.g. sugar cane). Developments to
make terephthalic acid from renewable resources are under way. Other examples are
polyamides (partly biobased e.g. PA 4.10 or PA
6.10 or fully biobased like PA 5.10 or PA10.10)
EN 13432 | European standard for the assessment of the → compostability of plastic
packaging products
Energy recovery | recovery and exploitation
of the energy potential in (plastic) waste for
the production of electricity or heat in waste
incineration pants (waste-to-energy)
Environmental claim | A statement, symbol
or graphic that indicates one or more environmental aspect(s) of a product, a component,
packaging or a service. [16]
Enzymes | proteins that catalyze chemical
reactions
Enzyme-mediated plastics | are no →bioplastics. Instead, a conventional non-biodegradable plastic (e.g. fossil-based PE) is enriched
with small amounts of an organic additive.
Microorganisms are supposed to consume
these additives and the degradation process
should then expand to the non-biodegradable
PE and thus make the material degrade. After
some time the plastic is supposed to visually
disappear and to be completely converted to
carbon dioxide and water. This is a theoretical concept which has not been backed up by
any verifiable proof so far. Producers promote
enzyme-mediated plastics as a solution to littering. As no proof for the degradation process has been provided, environmental beneficial effects are highly questionable.
Ethylene | colour- and odourless gas, made
e.g. from, Naphtha (petroleum) by cracking or
from bio-ethanol by dehydration, monomer of
the polymer polyethylene (PE)
European Bioplastics e.V. | The industry association representing the interests of Europe’s thriving bioplastics’ industry. Founded
in Germany in 1993 as IBAW, European
Bioplastics today represents the interests
of about 50 member companies throughout
the European Union and worldwide. With
members from the agricultural feedstock,
chemical and plastics industries, as well as
industrial users and recycling companies, European Bioplastics serves as both a contact
platform and catalyst for advancing the aims
of the growing bioplastics industry.
Extrusion | process used to create plastic
profiles (or sheet) of a fixed cross-section
consisting of mixing, melting, homogenising
and shaping of the plastic.

DIN | Deutsches Institut für Normung (German organisation for standardization)

FDCA | 2,5-furandicarboxylic acid, an intermediate chemical produced from 5-HMF.
The dicarboxylic acid can be used to make →
PEF = polyethylene furanoate, a polyester that
could be a 100% biobased alternative to PET.

DIN-CERTCO | independant certifying organisation for the assessment on the conformity
of bioplastics

Fermentation | Biochemical reactions controlled by → microorganisms or → enyzmes (e.g.
the transformation of sugar into lactic acid).

Dispersing | fine distribution of non-miscible
liquids into a homogeneous, stable mixture

FSC | Forest Stewardship Council. FSC is an
independent, non-governmental, not-forprofit organization established to promote the
responsible and sustainable management of
the world’s forests.

Density | Quotient from mass and volume of
a material, also referred to as specific weight

Drop-In bioplastics | chemically indentical
to conventional petroleum based plastics,
but made from renewable resources. Examples are bio-PE made from bio-ethanol (from
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Gelatine | Translucent brittle solid substance,
colorless or slightly yellow, nearly tasteless
and odorless, extracted from the collagen inside animals‘ connective tissue.
Genetically modified organism (GMO) | Organisms, such as plants and animals, whose
genetic material (DNA) has been altered
are called genetically modified organisms
(GMOs). Food and feed which contain or
consist of such GMOs, or are produced from
GMOs, are called genetically modified (GM)
food or feed [1]. If GM crops are used in bioplastics production, the multiple-stage processing and the high heat used to create the
polymer removes all traces of genetic material. This means that the final bioplastics product contains no genetic traces. The resulting
bioplastics is therefore well suited to use in
food packaging as it contains no genetically
modified material and cannot interact with
the contents.
Global Warming | Global warming is the rise
in the average temperature of Earth’s atmosphere and oceans since the late 19th century and its projected continuation [8]. Global
warming is said to be accelerated by → green
house gases.
Glucose | Monosaccharide (or simple sugar).
G. is the most important carbohydrate (sugar)
in biology. G. is formed by photosynthesis or
hydrolyse of many carbohydrates e. g. starch.
Greenhouse gas GHG | Gaseous constituent
of the atmosphere, both natural and anthropogenic, that absorbs and emits radiation at
specific wavelengths within the spectrum of
infrared radiation emitted by the earth’s surface, the atmosphere, and clouds [1, 9]
Greenwashing | The act of misleading consumers regarding the environmental practices of a company, or the environmental benefits of a product or service [1, 10]
Granulate, granules | small plastic particles
(3-4 millimetres), a form in which plastic is
sold and fed into machines, easy to handle
and dose.
HMF (5-HMF) | 5-hydroxymethylfurfural is an
organic compound derived from sugar dehydration. It is a platform chemical, a building
block for 20 performance polymers and over
175 different chemical substances. The molecule consists of a furan ring which contains
both aldehyde and alcohol functional groups.
5-HMF has applications in many different
industries such as bioplastics, packaging,
pharmaceuticals, adhesives and chemicals.
One of the most promising routes is 2,5
furandicarboxylic acid (FDCA), produced as an
intermediate when 5-HMF is oxidised. FDCA
is used to produce PEF, which can substitute
terephthalic acid in polyester, especially polyethylene terephthalate (PET). [bM 03/14, 02/16]
Home composting | →composting [bM 06/08]
Humus | In agriculture, humus is often used
simply to mean mature →compost, or natural compost extracted from a forest or other
spontaneous source for use to amend soil.
Hydrophilic | Property: water-friendly, soluble in water or other polar solvents (e.g. used
in conjunction with a plastic which is not water resistant and weather proof or that absorbs water such as Polyamide (PA).
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Hydrophobic | Property: water-resistant, not
soluble in water (e.g. a plastic which is water
resistant and weather proof, or that does not
absorb any water such as Polyethylene (PE)
or Polypropylene (PP).
Industrial composting | is an established
process with commonly agreed upon requirements (e.g. temperature, timeframe) for transforming biodegradable waste into stable, sanitised products to be used in agriculture. The
criteria for industrial compostability of packaging have been defined in the EN 13432. Materials and products complying with this standard can be certified and subsequently labelled
accordingly [1,7] [bM 06/08, 02/09]
ISO | International Organization for Standardization
JBPA | Japan Bioplastics Association
Land use | The surface required to grow sufficient feedstock (land use) for today’s bioplastic production is less than 0.01 percent of the
global agricultural area of 5 billion hectares.
It is not yet foreseeable to what extent an increased use of food residues, non-food crops
or cellulosic biomass (see also →1st/2nd/3rd
generation feedstock) in bioplastics production might lead to an even further reduced
land use in the future [bM 04/09, 01/14]
LCA | is the compilation and evaluation of the
input, output and the potential environmental
impact of a product system throughout its life
cycle [17]. It is sometimes also referred to as
life cycle analysis, ecobalance or cradle-tograve analysis. [bM 01/09]
Littering | is the (illegal) act of leaving waste
such as cigarette butts, paper, tins, bottles,
cups, plates, cutlery or bags lying in an open
or public place.
Marine litter | Following the European Commission’s definition, “marine litter consists of
items that have been deliberately discarded,
unintentionally lost, or transported by winds
and rivers, into the sea and on beaches. It
mainly consists of plastics, wood, metals,
glass, rubber, clothing and paper”. Marine
debris originates from a variety of sources.
Shipping and fishing activities are the predominant sea-based, ineffectively managed
landfills as well as public littering the main
land-based sources. Marine litter can pose a
threat to living organisms, especially due to
ingestion or entanglement.
Currently, there is no international standard
available, which appropriately describes the
biodegradation of plastics in the marine environment. However, a number of standardisation projects are in progress at ISO and ASTM
level. Furthermore, the European project
OPEN BIO addresses the marine biodegradation of biobased products.[bM 02/16]
Mass balance | describes the relationship between input and output of a specific substance
within a system in which the output from the
system cannot exceed the input into the system.
First attempts were made by plastic raw material producers to claim their products renewable (plastics) based on a certain input
of biomass in a huge and complex chemical
plant, then mathematically allocating this
biomass input to the produced plastic.
These approaches are at least controversially
disputed [bM 04/14, 05/14, 01/15]

Microorganism | Living organisms of microscopic size, such as bacteria, funghi or yeast.
Molecule | group of at least two atoms held
together by covalent chemical bonds.
Monomer | molecules that are linked by polymerization to form chains of molecules and
then plastics
Mulch film | Foil to cover bottom of farmland
Organic recycling | means the treatment of
separately collected organic waste by anaerobic digestion and/or composting.
Oxo-degradable / Oxo-fragmentable | materials and products that do not biodegrade!
The underlying technology of oxo-degradability
or oxo-fragmentation is based on special additives, which, if incorporated into standard
resins, are purported to accelerate the fragmentation of products made thereof. Oxodegradable or oxo-fragmentable materials do
not meet accepted industry standards on compostability such as EN 13432. [bM 01/09, 05/09]
PBAT | Polybutylene adipate terephthalate, is
an aliphatic-aromatic copolyester that has the
properties of conventional polyethylene but is
fully biodegradable under industrial composting. PBAT is made from fossil petroleum with
first attempts being made to produce it partly
from renewable resources [bM 06/09]
PBS | Polybutylene succinate, a 100% biodegradable polymer, made from (e.g. bio-BDO)
and succinic acid, which can also be produced
biobased [bM 03/12].
PC | Polycarbonate, thermoplastic polyester,
petroleum based and not degradable, used
for e.g. baby bottles or CDs. Criticized for its
BPA (→ Bisphenol-A) content.
PCL | Polycaprolactone, a synthetic (fossil
based), biodegradable bioplastic, e.g. used as
a blend component.
PE | Polyethylene, thermoplastic polymerised
from ethylene. Can be made from renewable
resources (sugar cane via bio-ethanol) [bM 05/10]
PEF | polyethylene furanoate, a polyester
made from monoethylene glycol (MEG) and
→FDCA (2,5-furandicarboxylic acid , an intermediate chemical produced from 5-HMF). It
can be a 100% biobased alternative for PET.
PEF also has improved product characteristics, such as better structural strength and
improved barrier behaviour, which will allow
for the use of PEF bottles in additional applications. [bM 03/11, 04/12]
PET | Polyethylenterephthalate, transparent polyester used for bottles and film. The
polyester is made from monoethylene glycol
(MEG), that can be renewably sourced from
bio-ethanol (sugar cane) and (until now fossil)
terephthalic acid [bM 04/14]
PGA | Polyglycolic acid or Polyglycolide is a biodegradable, thermoplastic polymer and the
simplest linear, aliphatic polyester. Besides
ist use in the biomedical field, PGA has been
introduced as a barrier resin [bM 03/09]
PHA | Polyhydroxyalkanoates (PHA) or the
polyhydroxy fatty acids, are a family of biodegradable polyesters. As in many mammals,
including humans, that hold energy reserves
in the form of body fat there are also bacteria that hold intracellular reserves in for of
of polyhydroxy alkanoates. Here the microorganisms store a particularly high level of
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energy reserves (up to 80% of their own body
weight) for when their sources of nutrition become scarce. By farming this type of bacteria,
and feeding them on sugar or starch (mostly
from maize), or at times on plant oils or other
nutrients rich in carbonates, it is possible to
obtain PHA‘s on an industrial scale [11]. The
most common types of PHA are PHB (Polyhydroxybutyrate, PHBV and PHBH. Depending on the bacteria and their food, PHAs with
different mechanical properties, from rubbery
soft trough stiff and hard as ABS, can be produced. Some PHSs are even biodegradable in
soil or in a marine environment
PLA | Polylactide or Polylactic Acid (PLA), a
biodegradable, thermoplastic, linear aliphatic
polyester based on lactic acid, a natural acid,
is mainly produced by fermentation of sugar
or starch with the help of micro-organisms.
Lactic acid comes in two isomer forms, i.e. as
laevorotatory D(-)lactic acid and as dextrorotary L(+)lactic acid.
Modified PLA types can be produced by the
use of the right additives or by certain combinations of L- and D- lactides (stereocomplexing), which then have the required rigidity for
use at higher temperatures [13] [bM 01/09, 01/12]
Plastics | Materials with large molecular
chains of natural or fossil raw materials, produced by chemical or biochemical reactions.
PPC | Polypropylene Carbonate, a bioplastic
made by copolymerizing CO2 with propylene
oxide (PO) [bM 04/12]
PTT | Polytrimethylterephthalate (PTT), partially biobased polyester, is similarly to PET
produced using terephthalic acid or dimethyl
terephthalate and a diol. In this case it is a
biobased 1,3 propanediol, also known as bioPDO [bM 01/13]
Renewable Resources | agricultural raw materials, which are not used as food or feed,
but as raw material for industrial products
or to generate energy. The use of renewable
resources by industry saves fossil resources
and reduces the amount of → greenhouse gas
emissions. Biobased plastics are predominantly made of annual crops such as corn,
cereals and sugar beets or perennial cultures
such as cassava and sugar cane.
Resource efficiency | Use of limited natural
resources in a sustainable way while minimising impacts on the environment. A resource efficient economy creates more output
or value with lesser input.
Seedling Logo | The compostability label or
logo Seedling is connected to the standard
EN 13432/EN 14995 and a certification process managed by the independent institutions
→DIN CERTCO and → TÜV Austria. Bioplastics
products carrying the Seedling fulfil the criteria laid down in the EN 13432 regarding industrial compostability. [bM 01/06, 02/10]
Saccharins or carbohydrates | Saccharins or
carbohydrates are name for the sugar-family.
Saccharins are monomer or polymer sugar
units. For example, there are known mono-,
di- and polysaccharose. → glucose is a monosaccarin. They are important for the diet and
produced biology in plants.
Semi-finished products | plastic in form of
sheet, film, rods or the like to be further processed into finshed products

Sorbitol | Sugar alcohol, obtained by reduction of glucose changing the aldehyde group
to an additional hydroxyl group. S. is used as
a plasticiser for bioplastics based on starch.

implies a commitment to continuous improvement that should result in a further reduction
of the environmental footprint of today’s products, processes and raw materials used.

Starch | Natural polymer (carbohydrate)
consisting of → amylose and → amylopectin,
gained from maize, potatoes, wheat, tapioca
etc. When glucose is connected to polymerchains in definite way the result (product) is
called starch. Each molecule is based on 300
-12000-glucose units. Depending on the connection, there are two types → amylose and →
amylopectin known. [bM 05/09]

Thermoplastics | Plastics which soften or
melt when heated and solidify when cooled
(solid at room temperature).

Starch derivatives | Starch derivatives are
based on the chemical structure of → starch.
The chemical structure can be changed by
introducing new functional groups without
changing the → starch polymer. The product
has different chemical qualities. Mostly the
hydrophilic character is not the same.
Starch-ester | One characteristic of every
starch-chain is a free hydroxyl group. When
every hydroxyl group is connected with an
acid one product is starch-ester with different
chemical properties.
Starch propionate and starch butyrate |
Starch propionate and starch butyrate can be
synthesised by treating the → starch with propane or butanic acid. The product structure
is still based on → starch. Every based → glucose fragment is connected with a propionate
or butyrate ester group. The product is more
hydrophobic than → starch.
Sustainable | An attempt to provide the best
outcomes for the human and natural environments both now and into the indefinite future.
One famous definition of sustainability is the
one created by the Brundtland Commission,
led by the former Norwegian Prime Minister G. H. Brundtland. The Brundtland Commission defined sustainable development as
development that ‘meets the needs of the
present without compromising the ability of
future generations to meet their own needs.’
Sustainability relates to the continuity of economic, social, institutional and environmental
aspects of human society, as well as the nonhuman environment).
Sustainable sourcing | of renewable feedstock for biobased plastics is a prerequisite
for more sustainable products. Impacts such
as the deforestation of protected habitats
or social and environmental damage arising from poor agricultural practices must
be avoided. Corresponding certification
schemes, such as ISCC PLUS, WLC or BonSucro, are an appropriate tool to ensure the
sustainable sourcing of biomass for all applications around the globe.
Sustainability | as defined by European Bioplastics, has three dimensions: economic, social and environmental. This has been known
as “the triple bottom line of sustainability”.
This means that sustainable development involves the simultaneous pursuit of economic
prosperity, environmental protection and social equity. In other words, businesses have
to expand their responsibility to include these
environmental and social dimensions. Sustainability is about making products useful to
markets and, at the same time, having societal benefits and lower environmental impact
than the alternatives currently available. It also

Thermoplastic Starch | (TPS) → starch that
was modified (cooked, complexed) to make it
a plastic resin
Thermoset | Plastics (resins) which do not
soften or melt when heated. Examples are
epoxy resins or unsaturated polyester resins.
TÜV Austria Belgium | independant certifying
organisation for the assessment on the conformity of bioplastics (formerly Vinçotte)
Vinçotte | → TÜV Austria Belgium
WPC | Wood Plastic Composite. Composite
materials made of wood fiber/flour and plastics (mostly polypropylene).
Yard Waste | Grass clippings, leaves, trimmings, garden residue.
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Suppliers Guide
1. Raw Materials

AGRANA Starch
Bioplastics
Conrathstraße 7
A-3950 Gmuend, Austria
bioplastics.starch@agrana.com
www.agrana.com

BASF SE
Ludwigshafen, Germany
Tel: +49 621 60-99951
martin.bussmann@basf.com
www.ecovio.com

Simply contact:

Stay permanently listed in the
Suppliers Guide with your company
logo and contact information.
For only 6,– EUR per mm, per issue you
can be present among top suppliers in
the field of bioplastics.

Gianeco S.r.l.
Via Magenta 57 10128 Torino - Italy
Tel.+390119370420
info@gianeco.com
www.gianeco.com

39 mm

Sample Charge:
39mm x 6,00 €
= 234,00 € per entry/per issue

Sample Charge for one year:
6 issues x 234,00 EUR = 1,404.00 €
The entry in our Suppliers Guide is
bookable for one year (6 issues) and
extends automatically if it’s not canceled
three month before expiry.

www.facebook.com
www.issuu.com
www.twitter.com
www.youtube.com
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FKuR Kunststoff GmbH
Siemensring 79
D - 47 877 Willich
Tel. +49 2154 9251-0
Tel.: +49 2154 9251-51
sales@fkur.com
www.fkur.com

1.2 compounds

GRAFE-Group
Waldecker Straße 21,
99444 Blankenhain, Germany
Tel. +49 36459 45 0
www.grafe.com

Cardia Bioplastics
Suite 6, 205-211 Forster Rd
Mt. Waverley, VIC, 3149 Australia
Tel. +61 3 85666800
info@cardiabioplastics.com
www.cardiabioplastics.com

For Example:

Polymedia Publisher GmbH
Dammer Str. 112
41066 Mönchengladbach
Germany
Tel.
+49 2161 664864
Fax
+49 2161 631045
info@bioplasticsmagazine.com
www.bioplasticsmagazine.com

Jincheng, Lin‘an, Hangzhou,
Zhejiang 311300, P.R. China
China contact: Grace Jin
mobile: 0086 135 7578 9843
Grace@xinfupharm.comEurope
contact(Belgium): Susan Zhang
mobile: 0032 478 991619
zxh0612@hotmail.com
www.xinfupharm.com

Kingfa Sci. & Tech. Co., Ltd.
No.33 Kefeng Rd, Sc. City, Guangzhou
Hi-Tech Ind. Development Zone,
Guangdong, P.R. China. 510663
Tel: +86 (0)20 6622 1696
info@ecopond.com.cn
www.kingfa.com

1.1 bio based monomers

Tel.: +49 2161 6884467
suppguide@bioplasticsmagazine.com

Xinjiang Blue Ridge Tunhe
Polyester Co., Ltd.
No. 316, South Beijing Rd. Changji,
Xinjiang, 831100, P.R.China
Tel.: +86 994 22 90 90 9
Mob: +86 187 99 283 100
chenjianhui@lanshantunhe.com
www.lanshantunhe.com
PBAT & PBS resin supplier

PTT MCC Biochem Co., Ltd.
info@pttmcc.com / www.pttmcc.com
Tel: +66(0) 2 140-3563
MCPP Germany GmbH
+49 (0) 152-018 920 51
frank.steinbrecher@mcpp-europe.com
MCPP France SAS
+33 (0) 6 07 22 25 32
fabien.resweber@mcpp-europe.com API S.p.A.
Via Dante Alighieri, 27
36065 Mussolente (VI), Italy
Telephone +39 0424 579711
www.apiplastic.com
www.apinatbio.com
Microtec Srl
Via Po’, 53/55
30030, Mellaredo di Pianiga (VE),
Italy
Tel.: +39 041 5190621
Fax.: +39 041 5194765
info@microtecsrl.com
www.biocomp.it

Tel: +86 351-8689356
Fax: +86 351-8689718
www.jinhuizhaolong.com
ecoworldsales@jinhuigroup.com

BIO-FED
Branch of AKRO-PLASTIC GmbH
BioCampus Cologne
Nattermannallee 1
50829 Cologne, Germany
Tel.: +49 221 88 88 94-00
info@bio-fed.com
www.bio-fed.com

Global Biopolymers Co.,Ltd.
Bioplastics compounds
(PLA+starch;PLA+rubber)
194 Lardproa80 yak 14
Wangthonglang, Bangkok
Thailand 10310
info@globalbiopolymers.com
www.globalbiopolymers.com
Tel +66 81 9150446

Green Dot Bioplastics
226 Broadway | PO Box #142
Cottonwood Falls, KS 66845, USA
Tel.: +1 620-273-8919
info@greendotholdings.com
www.greendotpure.com

NUREL Engineering Polymers
Ctra. Barcelona, km 329
50016 Zaragoza, Spain
Tel: +34 976 465 579
inzea@samca.com
www.inzea-biopolymers.com

Sukano AG
Chaltenbodenstraße 23
CH-8834 Schindellegi
Tel. +41 44 787 57 77
Fax +41 44 787 57 78
www.sukano.com

Suppliers Guide

Natureplast – Biopolynov
11 rue François Arago
14123 IFS
Tel: +33 (0)2 31 83 50 87
www.natureplast.eu

Kaneka Belgium N.V.
Nijverheidsstraat 16
2260 Westerlo-Oevel, Belgium
Tel: +32 (0)14 25 78 36
Fax: +32 (0)14 25 78 81
info.biopolymer@kaneka.be

TECNARO GmbH
Bustadt 40
D-74360 Ilsfeld. Germany
Tel: +49 (0)7062/97687-0
www.tecnaro.de

TianAn Biopolymer
No. 68 Dagang 6th Rd,
Beilun, Ningbo, China, 315800
Tel. +86-57 48 68 62 50 2
Fax +86-57 48 68 77 98 0
enquiry@tianan-enmat.com
www.tianan-enmat.com

1.3 PLA

1.6 masterbatches
Total Corbion PLA bv
Arkelsedijk 46, P.O. Box 21
4200 AA Gorinchem
The Netherlands
Tel.: +31 183 695 695
Fax.: +31 183 695 604
www.total-corbion.com
pla@total-corbion.com

Zhejiang Hisun Biomaterials Co.,Ltd.
No.97 Waisha Rd, Jiaojiang District,
Taizhou City, Zhejiang Province, China
Tel: +86-576-88827723
pla@hisunpharm.com
www.hisunplas.com
1.4 starch-based bioplastics

BIOTEC
Biologische Naturverpackungen
Werner-Heisenberg-Strasse 32
46446 Emmerich/Germany
Tel.: +49 (0) 2822 – 92510
info@biotec.de
www.biotec.de

Plásticos Compuestos S.A.
C/ Basters 15
08184 Palau Solità i Plegamans
Barcelona, Spain
Tel. +34 93 863 96 70
info@kompuestos.com
www.kompuestos.com

GRAFE-Group
Waldecker Straße 21,
99444 Blankenhain, Germany
Tel. +49 36459 45 0
www.grafe.com

Albrecht Dinkelaker
Polymer and Product Development
Blumenweg 2
79669 Zell im Wiesental, Germany
Tel.:+49 (0) 7625 91 84 58
info@polyfea2.de
www.caprowax-p.eu

Treffert GmbH & Co. KG
In der Weide 17
55411 Bingen am Rhein; Germany
+49 6721 403 0
www.treffert.eu

3. Semi finished products

6. Equipment

3.1 films

6.1 Machinery & Molds

4. Bioplastics products

Bio-on S.p.A.
Via Santa Margherita al Colle 10/3
40136 Bologna - ITALY
Tel.: +39 051 392336
info@bio-on.it
www.bio-on.it

6.2 Degradability Analyzer

Bio4Pack GmbH
Marie-Curie-Straße 5
48529 Nordhorn, Germany
Tel. +49 (0)5921 818 37 00
info@bio4pack.com
www.bio4pack.com

MODA: Biodegradability Analyzer
SAIDA FDS INC.
143-10 Isshiki, Yaizu,
Shizuoka,Japan
Tel:+81-54-624-6155
Fax: +81-54-623-8623
info_fds@saidagroup.jp
www.saidagroup.jp/fds_en/
7. Plant engineering

INDOCHINE BIO PLASTIQUES
(ICBP) SDN BHD
12, Jalan i-Park SAC 3
Senai Airport City
81400 Senai, Johor, Malaysia
Tel. +60 7 5959 159
marketing@icbp.com.my
www.icbp.com.my
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EREMA Engineering Recycling
Maschinen und Anlagen GmbH
Unterfeldstrasse 3
4052 Ansfelden, AUSTRIA
Phone: +43 (0) 732 / 3190-0
Fax:
+43 (0) 732 / 3190-23
erema@erema.at
www.erema.at
9. Services

Minima Technology Co., Ltd.
Esmy Huang, COO
No.33. Yichang E. Rd., Taipin City,
Taichung County
411, Taiwan (R.O.C.)
Tel. +886(4)2277 6888
Fax +883(4)2277 6989
Mobil +886(0)982-829988
esmy@minima-tech.com
Skype esmy325
www.minima.com

Treffert S.A.S.
Rue de la Jontière
57255 Sainte-Marie-aux-Chênes,
France
+33 3 87 31 84 84
www.treffert.fr

Osterfelder Str. 3
46047 Oberhausen
Tel.: +49 (0)208 8598 1227
thomas.wodke@umsicht.fhg.de
www.umsicht.fraunhofer.de

Innovation Consulting Harald Kaeb

narocon
Dr. Harald Kaeb
Tel.: +49 30-28096930
kaeb@narocon.de
www.narocon.de

Natur-Tec® - Northern Technologies
9. Services (continued)
4201 Woodland Road
2. Additives/Secondary raw materials Circle Pines, MN 55014 USA
Tel. +1 763.404.8700
Fax +1 763.225.6645
info@natur-tec.com
www.natur-tec.com

1.5 PHA

Bio-on S.p.A.
Via Santa Margherita al Colle 10/3
40136 Bologna - ITALY
Tel.: +39 051 392336
info@bio-on.it
www.bio-on.it

Buss AG
Hohenrainstrasse 10
4133 Pratteln / Switzerland
Tel.: +41 61 825 66 00
Fax: +41 61 825 68 58
info@busscorp.com
www.busscorp.com

GRAFE-Group
Waldecker Straße 21,
99444 Blankenhain, Germany
Tel. +49 36459 45 0
www.grafe.com

NOVAMONT S.p.A.
Via Fauser , 8
28100 Novara - ITALIA
Fax +39.0321.699.601
Tel. +39.0321.699.611
www.novamont.com

nova-Institut GmbH
Chemiepark Knapsack
Industriestrasse 300
50354 Huerth, Germany
Tel.: +49(0)2233-48-14 40
E-Mail: contact@nova-institut.de
www.biobased.eu
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10.2 Universities
Bioplastics Consulting
Tel. +49 2161 664864
info@polymediaconsult.com
10. Institutions
10.1 Associations

BPI - The Biodegradable
Products Institute
331 West 57th Street, Suite 415
New York, NY 10019, USA
Tel. +1-888-274-5646
info@bpiworld.org

Institut für Kunststofftechnik
Universität Stuttgart
Böblinger Straße 70
70199 Stuttgart
Tel +49 711/685-62831
silvia.kliem@ikt.uni-stuttgart.de
www.ikt.uni-stuttgart.de

IfBB – Institute for Bioplastics
and Biocomposites
University of Applied Sciences
and Arts Hanover
Faculty II – Mechanical and
Bioprocess Engineering
Heisterbergallee 12
30453 Hannover, Germany
Tel.: +49 5 11 / 92 96 - 22 69
Fax: +49 5 11 / 92 96 - 99 - 22 69
lisa.mundzeck@hs-hannover.de
www.ifbb-hannover.de/

Green Serendipity
Caroli Buitenhuis
IJburglaan 836
1087 EM Amsterdam
The Netherlands
Tel.: +31 6-24216733
www.greenseredipity.nl

10.3 Other Institutions
Michigan State University
Dept. of Chem. Eng & Mat. Sc.
Professor Ramani Narayan
East Lansing MI 48824, USA
Tel. +1 517 719 7163
narayan@msu.edu

European Bioplastics e.V.
Marienstr. 19/20
10117 Berlin, Germany
Tel. +49 30 284 82 350
Fax +49 30 284 84 359
info@european-bioplastics.org
www.european-bioplastics.org

GO!PHA
Rick Passenier
Oudebrugsteeg 9
1012JN Amsterdam
The Netherlands
info@gopha.org
www.gopha.org

Stay in the loop!

Subs
cr
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Events

Subscribe
now at

Event
Calendar

bioplasticsmagazine.com
You can meet us

the next six issues for €169.–

1)

14th European Bioplastics Conference 2019
03.12.2019 - 04.12.2019 - Berlin, Germany

https://www.european-bioplastics.org/events/eubp-conference/

Special offer
for students and
young professionals1,2) € 99.-

Swiss Plastics Expo

21.01.2020 - 23.01.2020 - Luzern, Switzerland
https://www.visit.swissplastics-expo.ch/en/

4th European Chemistry Partnering
27.02.2020 - Frankfurt, Germany

https://european-chemistry-partnering.com/

2) aged 35 and below.
end a scan of your
student card, your ID
or similar proof ...

Plastics beyond Petroleum-BioMass & Recycling
12.05.2020 - 13.05.2020 - New York City Area, USA
http://innoplastsolutions.com/conference.html

6th PLA World Congress

WWW.M

19.05.2020 - 20.05.2020 - Munich, Germany

ATERBI.

COM

05 | 2019

www.pla-world-congress.com
2-5258

Sep / Oct

ISSN 1862
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06 | 2019

The Greener Manufacturing Show

16.06.2020 - 17.06.2020 - Berlin, Germany
Cover Story
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Jinhui Zhao

https://www.greener-manufacturing.com/welcome
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gs | 16
Review
| 22

02.09.2020 - 03.09.2020 - Cologne, Germany
www.pha-world-congress.com

Circular Plastics-Sustainable/Recycled Materials
29.09.2020 - 30.09.2020 - Prague, Czech Republic
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Mention the promotion code ‘watch‘ or ‘book‘
and you will get our watch or the book3)
Bioplastics Basics. Applications. Markets. for free
(new subscribers only)
1) Offer valid until 29 Feb. 2020
3) Gratis-Buch in Deutschland ausnahmsweise möglich
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YOU WILL ALWAYS FIND
A BIOPLAST SUITING
YOUR NEEDS.

Made from potato starch, BIOPLAST® resins are designed to work on
existing standard equipment for blown film, flat film, cast film, injection
molded and thermoformed components.
100% biodegradable, BIOPLAST® is particularly suitable for ultra-light
films with a thickness of approx. 10-15 μm.

TRANSPARENT

ODORLESS

PLASTICIZER
FREE

OK COMPOST
HOME

FOOD-CONTACT
GRADE

GMO FREE

w w w. b i o t e c . d e
S002

S002

member of the SPHERE
group of companies

LJ Corporate – © JB Mariou – BIOTEC HRA 1183

BIOPLAST®, INNOVATIVE SOLUTIONS FOR EVERYDAY PRODUCTS.

r1_05.2017

EcoComunicazione.it

WWW.MATERBI.COM

