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GOOD FOR THE
ENVIRONMENT
IN THREE WAYS
sebamed is breaking new ground with its new shower care series
which is good in three ways for the environment:
The packaging is made from I’m green™ Polyethylene
and consists of 77% renewable resources.
The innovative tube uses 20% less material than the previous
one, due to a shoulderless design and new closure.
This new shower care is free from microplastics,
parabens and mineral oils.
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readers
With the holidays over, the new year soon got
off to a rousing start. Even as I write these lines
our readers in China are holding their own New
Year’s celebrations as they enter the “Year of

And a must-read is Michael Carus’ article - or
more precisely, call to action - on the need for a
“Renewable carbon strategy” on p. 20.
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food for thought. We read a lot about pollution,

have therefore also included several
articles on interesting innovative
developments in terms of the

single use items and bans. And we read a lot of
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nonsense. At inceptivemind.com, for instance, I
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And we intend to do so more

recently read that “One billion plastic straws are

recycling of conventional plastics
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products are daily fare. Yet, a closer look at
these publications and blogs brings to light a
frightening number of misconceptions based
on a sheer lack of knowledge. And, in my view,

as well as articles on plastics from
01_02.2020_210x297.indd
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publish selected articles on the
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frequently in future. We plan to

used every day in the world. Most of them end
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captured CO2 or CH4 (methane). We are looking
forward to your feedback on this.
As usual, you’ll also find some of the most

something similar holds regarding the single use

recent news items on materials and applications

plastics ban of the European Commission, which

from the world of bioplastics.

does not even exempt any biodegradable plastics.
Banning straws, balloon sticks and cotton
buds is a symbolic act, motivated solely by pure
actionism. And it not only threatens thousands
of jobs, and fuels plastic hysteria but could well
drive society to adopting solutions that are often
ecologically worse.
We could spend hours and hours trying to
refute the endless stream of misinformation
churned out on a regular basis. But I don’t think
that’s the solution. Instead, I’m urging you, the
bioplastics industry to tell your success stories. Get
the positive messages across. We at bioplastics
MAGAZINE are here to spread the word.
Now let’s come to the current issue of
bioplastics MAGAZINE. While the highlight topics
also chosen to put the spotlight on Recycling.
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I recently read an editorial by Jim Callari,

up in the oceans” – which is absolute hogwash.

ISSN 1862-5258

He argues that, to get away from fossil

Lastly, we’d like to remind you of our 6th PLA

World Congress in Munich, Germany on May 19th
and 20th. Also, please note that we still have very
few speaking slots available. The call for papers
is also open for the 2nd PHA platform World

Congress scheduled to take place in Cologne,

Follow us on twitter!

www.twitter.com/bioplasticsmag

Germany in early September. If you have an
interesting topic to report on, please let us know.
In the meantime, see you at Chinaplas
hopefully later this year, or at one of the many
other interesting events or conferences.
Until then, please enjoy reading this latest
issue of bioplastics MAGAZINE. And don’t
forget: For current news, be sure to check

Like us on Facebook!

www.facebook.com/bioplasticsmagazine

the latest reports, breaking news and daily
news updates at the revamped website www.
bioplasticsmagazine.com
Sincerely yours

bioplastics MAGAZINE [01/20] Vol. 15

3

Content

Imprint

34 Porsche launches cars with biocomposites

01|2020

Jan / Feb

Publisher / Editorial
Dr. Michael Thielen (MT)
Alex Thielen (AT)
Samuel Brangenberg (SB)

Head Office
Polymedia Publisher GmbH
Dammer Str. 112
41066 Mönchengladbach, Germany

3 Editorial
5 News
30 Cover Story
28 Application News
36 Patents
40 Basics
45 10 years ago
46 Glossary
50 Suppliers Guide
54 Companies in this issue

phone: +49 (0)2161 6884469
fax:
+49 (0)2161 6884468
info@bioplasticsmagazine.com
www.bioplasticsmagazine.com

Media Adviser
Samsales (German language)
phone: +49(0)2161-6884467
fax:
+49(0)2161 6884468
sb@bioplasticsmagazine.com
Michael Thielen (English Language)
(see head office)

Layout/Production
Kerstin Neumeister

Print
Poligrāfijas grupa Mūkusala Ltd.
1004 Riga, Latvia
bioplastics MAGAZINE is printed on
chlorine-free FSC certified paper.
Print run: 3,500 copies

bioplastics magazine
ISSN 1862-5258

		Events

bM is published 6 times a year.
This publication is sent to qualified subscribers (169 Euro for 6 issues).

8 PLA Programm

bioplastics MAGAZINE is read in
92 countries.

		Report

Every effort is made to verify all Information published, but Polymedia Publisher
cannot accept responsibility for any errors
or omissions or for any losses that may
arise as a result.

10 New Market Data 2019
24 Traceability and transparency

		 in the bioplastic market

32 Demo Forest geos bio

		Politics

		Market

12 Analogy between PHA

18 Think Biopolymer

		 materials and Vanillin

34 Consumer Demand &

		Opinion

		 Regulatory Initatives

20 Renewable Carbon
26 Can bioplastics help the UK

		Automotive

14 New sustainable interior
		 automotive plastic

		Applications

16 Rubber for tyres made
		 from sugar cane

		Materials

31 Biodegradable Denim

		Recycling

17 Milestone in Nylon sustainability

38 Strategic alliances to
		 bio-cycle plastics

All articles appearing in
bioplastics MAGAZINE, or on the website
www.bioplasticsmagazine.com are strictly
covered by copyright. No part of this
publication may be reproduced, copied,
scanned, photographed and/or stored
in any form, including electronic format,
without the prior consent of the publisher.
Opinions expressed in articles do not necessarily reflect those of Polymedia Publisher.
bioplastics MAGAZINE welcomes contributions for publication. Submissions are
accepted on the basis of full assignment
of copyright to Polymedia Publisher GmbH
unless otherwise agreed in advance and in
writing. We reserve the right to edit items
for reasons of space, clarity or legality.
Please contact the editorial office via
mt@bioplasticsmagazine.com.
The fact that product names may not be
identified in our editorial as trade marks
is not an indication that such names are
not registered trade marks.
bioplastics MAGAZINE tries to use British
spelling. However, in articles based on
information from the USA, American
spelling may also be used.

Envelopes
A part of this print run is mailed to the
readers wrapped bioplastic envelopes
sponsored by Taghleef Industries, Italy

Cover
StockSnap / Pixabay

Follow us on twitter:
http://twitter.com/bioplasticsmag

Like us on Facebook:
https://www.facebook.com/bioplasticsmagazine

daily upated news at
www.bioplasticsmagazine.com

News

Fast biodegradability
confirmed

Conference on Biobased
Materials

Recent studies on the biodegradability of biobased
and biodegradable plastics performed by Finnish
environment Institute (SYKE) show that Walki’s Bioska
films are among the fastest on the market to biodegrade,
both in soil and in marine conditions.

Despite the challenging environment, innovative
companies find markets for their new biobased building
blocks, chemicals and polymers. The 13th International
Conference on Biobased Materials (12 - 13 May 2020,
Cologne, Germany) will present success stories and
upcoming technological breakthroughs in the bioeconomy.
It is the second largest event on biobased materials in
Europe and continues to expand. Around 300 participants
and 30 exhibitors, mainly from industries, are expected for
the 2020 conference, where the leading companies of the
biobased economy meet for exchange and networking.

While biodegradable plastics have long been
considered a vital solution in the fight against plastic
trash in our oceans, there has been little research on
how biodegradable packaging materials actually behave
in marine conditions.
To remedy this, a year-long project known as
Ubinam was established by SYKE to investigate the
degradation of new biodegradable plastic materials
in the Baltic Sea marine environment, as well as to
assess the associated environmental risk. A selection
of biodegradable films and materials, including Walki’s
new transparent packaging films called Bioska 501 and
Bioska+, underwent both field and laboratory testing.
Samples of the material were placed in the Baltic Sea
on the southwest coast of Finland for a period of six,
and respectively 12 months. The study found that the
Bioska films had the fastest biodegradability: after just
six months, noting remained of the materials.
A further laboratory test confirmed the results. The
same materials were studied in a one-month long
laboratory trial. The findings were in line with the sea
tests: once again, the material showed a rapid pace of
biodegradation.
“These results are very encouraging as the EU is
challenging conventional plastic with several neww
directives, including plastic product bans, some coming
into force already 2020,” said Jani Avellan, R&D Director,
Innovations at Walki.
“We are well prepared to help our customers chose more
sustainable alternatives. Our Bioska 501 and Bioska + films
are based on natural polymers by plants and bacteria. The
fact that the material is also very thin contributes to their
fast biodegradability”, he concluded. MT

Biobased polymers can be found in almost all application
sectors, such as packaging, consumer goods, toys,
automotive, textiles or coating. New biobased building
blocks are also available for body care, cosmetics, food
ingredients and pharmaceuticals. On top of that, more and
more biogenic side streams from the food industry are
utilised via biotechnology as part of the circular bioeconomy.
This year the Biobased Materials Conference will be
focused on:
 Policy and Markets
 Fine chemicals in body care, cosmetics, food ingredients
and pharmaceuticals
 Circular bioeconomy, biorefineries and especially lignin
utilisation
 New opportunities for biobased building blocks and
polymers
As in every year, the Innovation Award “Biobased Material
of the Year” is awarded to the most innovative material and
product on the market. Six companies will be nominated by
an expert jury, out of which the winner will be chosen by
the conference participants. Proposals are accepted until 29
February 2020.
The call for papers is closed, but interested companies
can still suggest a poster presentation. MT
www.biobased-conference.com

www.walki.com

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-20191220

Kaneka completes 5000 t/a PHBH® plant
(20 December 2019)

Kaneka Co., Ltd. (headquartered in Minato-ku, Tokyo) has completed the
capacity enhancement work for “Kaneka Biodegradable Polymer PHBH®”
at its Takasago Plant as scheduled. The completion ceremony was held on
December 17th. The investment amount was approximately 2.5 billion yen
(41 million EUR), and the production capacity is about 5,000 tonnes / year,
five times the previously existing capacity.
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European Green Deal
brings bioplastics into
the picture
Recently announced by the EU Commission, the
European Green Deal represents a roadmap towards a
European ‘resource-efficient and competitive economy
with zero net greenhouse gas emissions by 2050’, said
François de Bie, chairman of European Bioplastics
(EUBP), the association representing the interests of the
bioplastics industry. The association sees the bioplastics
industry as able to play a crucial role in achieving this
deal.
The Green Deal concept includes a set of specific
measures and initiatives that are designed to guide the
implementation process. Amongst other sectors, the
Commission has put a special emphasis on the plastics
industry. Bioplastics as a key driver for innovation of this
industry will therefore play a leading role. “In order to
reach circularity and fossil-decarbonisation formulated
in the concept, it is highly important to create a strong
link between bioeconomy and circular economy”, says
François de Bie.
“Biobased plastics can make a strong contribution as
they use sustainably sourced biomass as feedstock for
their production. They help to diminishing the dependency
on fossil resources and reducing the emission of
greenhouse gases. Mechanical or chemical recycling
of those biobased plastics further adds to the reduced
environmental footprint of these products. The same
applies for biodegradable and compostable plastics as
they increase recyclability-options by adding composting
and helping to create clean organic waste streams”, de
Bie added.
European Bioplastics also welcomes the European
Commission’s initiative included in the Green Deal Action
Plan that focuses on sustainable products as well as on
packaging. In this regard, EUBP looks forward to closely
working together with the new Commission in order to
create a sound regulatory framework for the use of
biobased as well as for biodegradable and compostable
plastics.
EUBP will engage in constructive discussions to explain
in further detail the innovative potential of bioplastics and
their crucial contribution to achieving the Green Deal.MT
www.european-bioplastics.org

Bio-on officially
declared bankrupt
A few days before Christmas, on 20 Dec, the court of
Bologna declared the bankruptcy of Bio-On S.p.A, the
company has announced in a statement on the website.
Dr. Fabio Florini has been named as the delegated
judge, and, with Dr. Antonio Gaiani and Prof. Dr. Luca
Mandrioli, formerly judicial administrator form the
committee of administrative receivers.
At the same time, the court has ordered the temporary
continuation of Bio-on’s business, authorizing the
"provisional exercise of the bankrupt entity" provided
in art. 104 of the Italian Bankruptcy Code, aimed at
preserving the continuity of the business as far as possible
and preventing its dissolution into separate parts.
A looming problem, given the unwillingness of
the banking system to cooperate on granting any
further financial support, relates to the salaries of the
employees: these will not be able to be paid as of the
date these fall due. It will be the task of the bankruptcy
trustees to take action as soon as possible in order to
submit the application for Extraordinary Wage Integration
Intervention due to a business crisis. MT
www.bio-on.it

Kompuestos goes
potato starch
Kompuestos (Palau Solità i Plegamans, Spain)
a leading producer of sustainable compounds in
Europe, has developed a new bioplastic based on
potato starch that will degrade on the ground within
four weeks. It joins the company’s Biokomp range of
biodegradable resins made from different starches
derived from corn, potato and various types of cereals.
The new bioplastic has been developed to replace
the fossil-based plastic used to make traditional
supermarket plastic bags for fruit or vegetables.
Kompuestos has been granted an OK Compost
(EN 13432) label from TÜV Austria, for both the new
bioplastic and three of its other Biokomp resins. The
certificates are divided into two Ok Compost HOME
labels and two Ok Compost INDUSTRIAL labels for
the two industrially compostable bioplastic products.
These labels are essential to market the products as
biodegradable/compostable. Certificates accrediting
the properties that are advertised are mandatory,
and may require between four and fourteen months
depending on the level of compostability. MT
www.kompuestos.com
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FDCA on the rise
Avantium (Amsterdam, The Netherlands) recently
announced that its subsidiary, Avantium Renewable Polymers
plans to locate its new flagship plant at Chemie Park Delfzijl,
the Netherlands. The 5,000 tonnes facility will produce plantbased FDCA (furandicarboxylic acid) – a building block for
PEF (polyethylene furanoate).
Avantium Renewable Polymers has also entered into a
letter of intent with a Regional Consortium relating to the
financing of the FDCA flagship plant and associated costs, for
an amount of EUR30 million.
The new plant will be located near Avantium’s demonstration
plant for plant-based mono-ethylene glycol (MEG), and its pilot
biorefinery, producing glucose and lignin from non-food biomass.
The financing comes on the heels of the EUR25 million
PEFerence Horizon 2020 grant awarded in November 2019 to
a consortium led by Avantium to support the establishment
of an innovative value chain for the use of plant-based FDCA.
The total funding need of Avantium for the FDCA flagship
plant is around EUR150 million. Avantium intends to have
this funding in place before the end of 2020. Marcel Lubben,
managing director of Avantium Renewable Polymers,
commented “that the EUR25 million PEFerence grant (…) is
instrumental in securing the overall financing for the flagship
plant and the market introduction of FDCA and PEF. It
represents a significant step to cover the funding requirement
for the flagship plant for FDCA and we are fully on track
towards a planned start-up of the flagship plant in 2023.”
Stora Enso (Helsinki, Finland) is also investing EUR9 million
to build a pilot facility for the production FDCA to produce PEF
to serve as a barrier layer in transparent packaging. The pilot
plant will be located at Stora Enso's Langerbrugge Mill in
Belgium which will focus on developing a cost-competitive
process for manufacturing FDCA. It aims to validate the
chemical process and provide sample material to gain
further insight into market need and product demand. The

pilot facility will initially use industrially available fructose to
produce high-value chemicals and materials for application
testing. In the future, the intention is to run the process on
sugars extracted from wood and other non-food biomasses.
And finally Novamont (Novara, Italy) has announced
a EUR10 million investment programme, as part of the
expansion and diversification of its production plant in Terni,
for the construction of a demonstration plant dedicated to a
FDCA derived from sugar.
Novamont will use it as a raw material for the synthesis of
polyesters and biodegradable and compostable biomaterials.
This will enable the production of fifth-generation MATERBI
as well as a series of products with oxygen and carbon dioxide
barrier properties for the food packaging sector.
The investment was made possible with the support
of Invitalia, the Italian agency for inward investment and
economic development under the Ministry of the Economy,
which is financing the project with subsidies of EUR5.8 million
(5 million in a subsidised loan and an unsecured loan for the
remainder).
Upon completion of the industrialisation phase, scheduled
for the end of 2021, the Terni plant for the production
of furandicarboxylic acid will be another bioeconomy
infrastructure integrated in the local area and interconnected
with the group's other sites.
FDCA is an essential building block for PEF, a 100% plantbased, 100% recyclable plastic with superior performance
properties compared to today’s widely used petroleum-based
packaging materials. PEF’s excellent barrier properties and
its calculated cost price indicate that it can compete with
traditional fossil-based products on price and performance
when produced at scale. Due to its plant-based origin and
recyclability it significantly helps reducing greenhouse gas
emissions. MT
www.avantium.com | www.storaenso.com | www.novamont.com

Bitrez biobased resins at JEC World 2020
Bitrez (Wigan, UK), Europe’s leading manufacture of specialist polymers and chemicals, is launching a new family of regulatory compliant biobased resins for the composites industry at
JEC World 2020 (3-5 March 2020 in Paris, France).
The new family of biobased resins, including bio-epoxy
systems and PFA (Polyfurfuryl Alcohol), are designed especially
for composite applications and are REACH (registration,
evaluation, authorisation and restriction of chemicals)
compliant.
PFA is a thermosetting bio-resin derived from biomass crop
waste with similar qualities to a Phenolic resin but with lower
VOC emissions. In addition to its environmental credentials,
PFA has fire retardant properties equivalent to Phenolic, plus
excellent temperature and chemical resistance.
Epoxy resins require epichlorohydrin and bisphenol A. By
employing creative chemistry, Bitrez offers epoxy products
based on renewable substitute feedstock which when combined

with our green epoxy curing agents provide formulated systems
with high bio-content.
Dominic Hopwood, Bitrez’s Resin Sales Manager, said:
“Sustainability and climate change are climbing higher up
people’s agendas leading to an increase in calls for materials
that deliver reduced weight, greater efficiency and a smaller
carbon footprint. That’s why we are leading the way in
developing composite reins that are derived from renewable,
sustainable plant products. We intend our bio-epoxy and PFA
to be the first of many and we are excited to see how it will be
received at JEC.”
Established in 1982, Bitrez offers a range of services from
R&D to toll conversion as well as technical support. Its team
of highly qualified and experienced chemists can produce
materials from laboratory scale through a transient pilot stage
to enable scale up and allow for small scale qualification work
before moving to commercial manufacture.MT
www.bitrez.com
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bioplastics MAGAZINE presents:
19 – 20 MAY 2020 MUNICH › GERMANY

6th PLA World Congress, preliminary programme

www.pla-world-congress.com

Michael Carus, nova-Institute

PLA from Renewable Carbon

Udo Mühlbauer, Uhde Inventa-Fischer

Uhde Inventa-Fischer’s Technology for Reycling of PLA

Luana Ladu, TU Berlin

Integrated sustainability assessment framework for PLA

Ramanai Narayan, Michigan State University

Understanding the unique stereochemistry of PolyLactide (PLA) polymers
and its implications on performance properties

Francois de Bie, Total-Corbion PLA

Advancing mechanical and chemical recycling of PLA - introducing a new concept!

Erwin Vink, NatureWorks

The results and interpretation of a Dutch Composting Study; the next step in Organic Recycling

Amar K. Mohanty, University of Guelph

PLA-based blends and their Green Composites supporting
Circular Economy for Improved Sustainability

José Àngel Ramos, ADBioplastics

PLA-Premium: broadening the PLA applications

Manjusri Misra , University of Guelph

Recent Developments of PLA in Durable Applications

Gerald Schennink, Wageningen UR

Latest achievements in PLA processing

Antje Lieske, Fraunhofer IAP

Making PLA suitable for flexible film applications

Tom Bowden, Sidaplax

Latest development in PLA films (t.b.c.)

Suanprasert Suanprasert, Global Biopolymers

PLA Propspect for geotextiles – Thailand‘s experience

Gerco Leeflang, Totally Green

100% compostable Green bottles, cap and label.

Lien Van der Schueren, Bio4Self (Centexbel,
Tecnaro, Fraunhofer)

BIO4SELF - Biobased self-reinforced composites enabled by high stiffness PLA yarns

Jae Yeon Park, SK Innovation

Low pH Lactic acid production using novel acid-resistant Yeast

Daniel Ganz, Sukano

Blow Moulding of PLA (t.b.c.)

Clementine Arnault , Carbiolice

Latest advances with EVANESTO® at industrial scale

Miguel Angel Valers, AIMPLAS

New developments based on PLA for sustainable packaging (BIOnTOP & PERCAL projects

Carsten Niermann, FKuR

Modifying PLA for two component injection molding applications

Johannes Ganster, Fraunhofer IAP

Utilizing PLA's unique properties - new splints for bone fractures

Panel Discussion, t.b.d.

PLA market development: chances, obstacles and challenges (t.b.c.)

https://youtu.be/5o-6Ej7Q0_0

Info
See a video-clip of a privious
PLA World Conference at
tinyurl.com/PLA-world
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Subject to changes, please visit the conference website

6th PLA World Congress

The PLA World Congress in Munich/Germany, organised by bioplastics MAGAZINE
now for the 6th time, is the must-attend conference for everyone interested in PLA,
its benefits, and challenges. The global conference offers high class presentations
from top individuals in the industry from Europe, Canada, Thailand, and Korea and
also offers excellent networking opportunities along with a table top exhibition.
Please find below the preliminary programme. More details, programme updates
and a registration form can be found at the conference website

Automotive
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6th PLA World Congress
19 + 20 MAY 2020 MUNICH › GERMANY

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:
19-20 May 2020 in Munich / Germany

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.

www.pla-world-congress.com
Media Partner

organized by

Supported by:

1st Media Partner

Gold Sponsor:
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New market data 2019:
Bioplastics industry shows dynamic growth

T

he results of the European Bioplastics’ annual
market data update, presented in early December
2019 at the 14th European Bioplastics Conference
in Berlin, confirm a dynamic growth of the global
bioplastics industry. “In an increasingly environmentally
conscious context, the global market for bioplastics is
predicted to grow by more than 15 % over the next five
years“, said Hasso von Pogrell, Managing Director of
European Bioplastics. “This trend is possible thanks
to the steadily increasing demand for sustainable
products by both consumers and brands alike and the
continuous efforts of the bioplastics industry to develop
innovative materials with improved properties and new
functionalities.”
The global bioplastics production capacity is set to
increase from around 2.1 million tonnes in 2019 to 2.4
million tonnes in 2024. Innovative biopolymers such as
PP (polypropylene) and PHAs (polyhydroxyalkanoates)
are driving this growth. PHAs are an important polymer
family that entered the market at a larger commercial
scale, which continues to increase. Production capacities
are set to more than triple in the next five years. These
polyesters are biobased, biodegradable, and feature
a wide array of physical and mechanical properties.
Production capacities of PP are set to almost sextuple
by 2024. This is due to the widespread application of
PP in a wide range of sectors. PP is a very versatile
material that features excellent barrier properties. Highperformance PP grades are an ideal replacement for
several conventional fossil-based plastics, especially PE.
The European Commission (EC) is working actively on
clarifying criteria and applications for plastic products
where the use of compostable plastics represents an
advantage. The initiative of the EC will ultimately help
stakeholders along the plastics and bio-waste value
chains to grasp the benefits of compostable plastics in a
circular economy context.
Biobased, non-biodegradable plastics, including the
drop-in solutions biobased PE, PET as well as biobased
PA and PP, currently make up for around 44 % (almost
1 million tonnes) of the global bioplastics production
capacities. The production of biobased PE is predicted
to continue to grow as new capacities are planned to
come on line in Europe in the coming years. Intentions

10
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Global production capacities of bioplastics 2019 (by material type)

Global production capacities of bioplastics 2024 (by material type)

Report

Source: European Bioplastics, nova-Institute (2019)
More Information: www.european-bioplastics.org/market
and www.bio-based.eu/markets

Global production capacities of bioplastics

to increase production capacities for biobased PET,
however, have not been realised nearly at the rate
predicted in previous years, but actually declined over the
years. Instead, the focus has shifted to the development
of PEF (polyethylene furanoate), a new polymer that is
expected to enter the market in 2023. PEF is comparable
to PET, but is fully biobased and furthermore features
superior barrier, thermal and mechanical properties,
making it an ideal material for beverage bottles.
Packaging remains the largest field of application for
bioplastics with almost 53 % (1.14 million tonnes) of the
total bioplastics market in 2019. The data also confirms
that bioplastics materials are already being used in many
other sectors, and the portfolio of application continues
to diversify. Segments, such as automotive & transport
or building & construction, significantly increased their
relative share.

Global production capacities of bioplastics 2024 (by market segment)

With a view to regional capacity development, Asia
remains a major production hub with over 45 % of
bioplastics currently being produced there. Presently,
one fourth of the production capacity is located in Europe.
This share is predicted to grow to up to 30 % by 2024.
The land used to grow the renewable feedstock for the
production of bioplastics is estimated to be
0.7 million hectares in 2019, and continues to account
for only around 0.02 % of the global agricultural area of
4.8 billion hectares. Despite the market growth predicted
in the next five years, the land use share for bioplastics
will remain at only around 0.02 %. “The data shows once
more that there is no competition between renewable
feedstock for food and feed, and the use for bioplastics”
said Francois de Bie, Chairman of European Bioplastics,
“94 % of all arable land is used for pasture, feed and
food.”
The market data update 2019 has been compiled in
cooperation with the research institute nova-Institute
(Hürth, Germany). The data for the global production
capacities of bioplastics is based on the market study
“Biobased Building Blocks and Polymers” by novaInstitute (2020). For more information on the study and
full market data report, visit the biobased.eu website. MT
www.european-bioplastics.org
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Analogy between PHA
materials and Vanillin
GO!PHA White Paper – December 2019

T

By:
Jan Ravenstijn
Founding Member of GO!PHA
Amsterdam, The Netherlands

he purpose of this paper is to draw a parallel between legislation on calling “fermentative production of Vanillin as
a flavour” and “PHA-products as polymers” natural.

similar plant material, meat, seafood, poultry, eggs, dairy products,
or fermentation products thereof, whose significant function in
food is flavouring rather than nutritional”.

Vanillin is the primary component of the extract of the vanilla
bean. It is known and used as food additive since the Middle
Ages at least. In the beginning of this century a Swiss company
developed a process to make pure vanillin by fermentation of
sugars with genetically modified micro-organisms and applied
for permission to call this product “natural”, because it was
made from natural resources based on the natural process of
fermentation.

By analogy with that, polyhydroxyalkanoates or PHAs are a
series of natural bio-benign materials that have appeared in
nature for millions of years, similar to other natural materials
like wood, other cellulose based products, proteins and starch.
They are part of the metabolism of plants, animals and humans.
However, the molecular weight of these PHA materials occurring
in nature and made by fermentation is too low to use them for
applications, where fossil-based polymers are used.

Both the European Union (EFSA and EC) and the USA (FDA)
approved the “natural”-label for this product. As a consequence
the biotechnological industry started to make and sell several
other flavours and fragrances based on the same principle.
Fermented vanillin is now used more often than natural
vanilla extract as a flavouring agent in foods, beverages and
pharmaceuticals.

Fermentation methods with either natural micro-organisms or
with genetically modified microorganisms have been developed
to make PHA materials from renewable resources in order to
maintain the natural functionalities, but at higher molecular
weights, so they can be used for construction applications like
moulded or extruded parts. As such industrially fermented PHA
in the world of polymers is analogous with industrially fermented
Vanillin in the world of flavours.

In Regulation No 1334/2008 of the European Parliament and
of the European Council the following definition of “natural”
is being used: “‘natural flavouring substance’ shall mean
a flavouring substance obtained by appropriate physical,
enzymatic or microbiological processes from material of
vegetable, animal or microbiological origin either in the raw
state or after processing for human consumption by one
or more of the traditional food preparation processes listed
in Annex II. Natural flavouring substances correspond to
substances that are naturally present and have been identified
in nature”.
“Natural” according to the US FDA is described for flavours
as (April 2019): “the essential oil, oleoresin, essence or
extractive, protein hydrolysate, distillate, or any product of
roasting, heating or enzymolysis, which contains the flavouring
constituents derived from a spice, fruit or fruit juice, vegetable
or vegetable juice, edible yeast, herb, bark, bud, root, leaf or

GO!PHA, the Global Organization for
PHA is a member-driven, non-profit
initiative to accelerate the development, commercialization and
adoption of the PHA polymers
across industries and product
segments globally. GO!PHA provides a platform for
advocacy in policy and legislation, technical and
scientific knowledge development, market development and proliferation and communication and to
facilitate joint development initiatives on matters of
common interest.
www.gopha.org
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Bio-based Building Blocks and
Polymers – Global Capacities,
Production and Trends 2019 – 2024
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Bio- and CO2-based Polymers & Building Blocks
Bio-based Building Blocks
and Polymers – Global Capacities,
Production and Trends 2018 – 2023
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New sustainable interior
Eastman’s engineering bioplastic innovates for circular ec

A

utomakers are increasingly looking for high-quality materials that do more than just enhance vehicle performance. The focus is set on sustainable, cost-effective solutions that meet consumer demand for more environmentally
friendly products—and delivering on that promise NOW.
Late last year, global specialty plastics provider Eastman
(Kingsport, Tennessee, USA) announced its collaboration with
NB Coatings (Lansing, Illinois, USA), a leader in paint on plastics
for original equipment manufacturers (OEMs), to create a new
solution for interior Class A painted surfaces with Trēva™
engineering bioplastic. Trēva offers a viable option for companies
interested in creating sustainable, cost-effective products. With
the recent commercialization of its carbon renewal technology,
Eastman produces Trēva with biobased and certified recycled
content using mass balance allocation. When painted with NB
Coatings paint systems, Trēva can meet the demanding Class A
surface requirements as specified by OEMs.

Cellulose-based Trēva
Trēva engineering bioplastic is a mix of cellulose esters, the
cellulose of which is derived from sustainably harvested trees.
It offers both high performance and reduced environmental
impact. Trēva is chemically resistant and dimensionally stable
and has excellent flow, low birefringence, and low volatile
organic components (VOC). In automotive applications, Trēva
exhibits high performance and reduced environmental impact.
“Trēva provides a biobased, sustainable alternative to
polycarbonate, ABS and PC-ABS for interior automotive
applications at a cost-neutral position,” said Chris Scarazzo,
Eastman automotive market segment leader. “Eastman’s
material innovations match what OEMs need to develop lasting
parts with sustainable materials and help them achieve their

14
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goals for sustainable content and replacement of petroleumbased plastic.”
Sourced from sustainably managed forests, Trēva has
biobased content of 42 % to 46 %, certified by the USDA’s
BioPreferred® program.

Carbon renewal technology
To continue reducing waste and maximizing resources, Trēva
also benefits from Eastman’s carbon renewal technology,
a proprietary recycling process that provides an end-of-life
solution for many plastics from a variety of sources, such
as single-use plastics, textiles, and carpet, that traditional
mechanical recycling methods cannot process. Such waste is
typically sent to landfills or found as litter in waterways. Eastman
expects to use up to 23,000 tonnes (50 million pounds) of waste
plastic in carbon renewal technology operations in 2020, and
projects are currently underway to significantly expand that
amount.
In carbon renewal technology, mixed waste plastic feedstocks
are diverted from landfill and broken down to the molecular
level to create building blocks, which are indistinguishable
from those produced from feedstocks and used to manufacture
Eastman products used in a wide variety of markets, including
textiles,, cosmetics and personal care, and ophthalmics
markets. With carbon renewal technology, waste plastics can be
recycled an infinite number of times without losing quality. This
means recycled materials will have more possible end uses.

Trēva for automotive applications
In automotive applications, Trēva exhibits high performance
and reduced environmental impact. The optical and
birefringence properties are better compared to polycarbonate.

Automotive

automotive plastic

Engineering tomorrow’s materials

onomy via proprietary recycling technology
Polycarbonates are often associated with poor birefringence,
which causes a visible rainbow effect within the material that
requires an expensive polarizing film to be applied to ensure
proper clarity. Trēva mitigates the need to add a polarizing
film since the material offers high birefringence when molded
properly.
With these optical properties in combination with its superior
strength, the material is suitable for applications such as human
machine interface (HMI) lenses. Trēva also withstands the
challenges of automotive interiors, including high temperatures,
humidity, UV, scratch/mar and general durability requirements.
Trēva has lower VOC/fogging emissions compared to ABScontaining compounds, which is critical for interior parts. Its
processing ease and excellent flow enable good dimensional
stability and thin-wall designs for less material usage and lower
weight.
Eastman material properties are not identical to those of the
mentioned incumbent resins but are within range and can bring
greater or equivalent toughness, better environmental stress
crack resistance, and better chemical resistance than PCABS and ABS, for example, and high sustainable content over
other solutions. Traditional biopolymers and recycled-content
materials often have poor performance
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With Class A interior painted surfaces especially in
mind, Eastman now collaborates with NB Coatings. “As an
environmentally conscious coating provider, NB Coatings
is excited to announce this paintability breakthrough in
collaboration with Eastman,” said Jesse Fritcher, NB Coatings
vice president of technical. “Our trials with Trēva found adhesion
of our coating technologies to be comparable to, and in some
cases better than, that achieved with traditional grades of PCABS, providing new sustainable options for automotive design
engineers.” MT
www.eastman.com | www.nbcoatings.com

Table 1: Property comparison for the automotive market
Eastman TrévaTM
Polycarbonate
PC/ABS
engineering
(PC)
bioplastic

Needs
Toughness
Chemical resistance
Birefringence

N/A

Volatile organic
components (VOC)*
Aesthetics (gloss)
Cold impact
Dimensional stability
Sound damping
Processability
Temperature
resistance
Clarity

Fair

N/A

Good

Better

Excellent

Sign up!
www.piae-europe.com
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Tyres from sugar cane:
Co-crosslinking, improved grip and more sustainability

A

s one of the leading manufacturers of speciality chemicals, Kuraray (Hattersheim, Germany) will present new
liquid rubber grades at the Tire Technology Expo 2020
(25-27 Feb, 2020) in Hanover, Germany, at booth C438. A special
focus will be on Kuraray’s bio- based Liquid Farnesene Rubber.
A long-lasting high level of road grip by tyres is extremely
important for safety. At the same time, consumers expect
replacement of petroleum-based materials, which provide
the required elasticity in the tyre production process.
Kuraray, a leading manufacturer of speciality chemicals,
has developed Liquid Farnesene Rubber (L-FR), which
is synthesized sustainably from beta-farnesene derived
from renewable resources such as sugar cane. Adding
Liquid Farnesene Rubber to the compound improves
the performance and lifetime of tyres. This new material
keeps its elasticity, especially at lower temperatures and
provides optimal adhesion on snowy and icy roads. Tyre
manufacturers also benefit from faster cross-linking and
lower viscosity.

Fig. 1: Winter tyres get
optimal grip on snow
and ice

monomer by polymerization.

Permanently elastic tyres
The special structure of highly branched molecular chains
reduces entanglements and results in lower viscosity compared
to liquid isoprene rubbers. Due to its high molecular weight,
Liquid Farnesene Rubber co-crosslinks during the vulcanization
process. There is a significant reduction in bleeding of the lowmolecular components to the outside surface, which occurs
with conventional plasticizers – and that results in permanently
high elasticity and constant properties over the entire lifetime
of the tyres.

This leads to a more efficient production process.
“Adding our newly developed biobased Liquid Farnesene
Rubber gives rubber compounds low viscosity and they remain
elastic after vulcanization, even at low temperatures,” says
Ralph Böhm, Senior Manager Sales Elastomer at Kuraray.
He adds: “With its unique structure, Liquid Farnesene Rubber
offers an optimum performance balance in treads, especially in
terms of grip on snow and ice.”

Faster crosslinking, higher processing rates
In addition, tyre manufacturers benefit from the fast
crosslinking of Liquid Farnesene Rubber. Its good co-reactivity
ensures fast vulcanization. This allows shorter processing
cycles, reduced energy consumption and higher processing
rates.

The material, which is made from renewable resources,
can replace conventional liquid rubbers in a wide range of tyre
manufacturing applications. Liquid Farnesene Rubber is based
on beta-farnesene, a renewable monomer derived from sugar
cane. Using established fermentation processes, proprietary
yeast strains convert sugar sources such as sugar cane into
beta-farnesene.

“With its unique properties, Liquid Farnesene Rubber enables
the development of tyres that reduce the fuel consumption
of vehicles, generate less heat and stop vehicles safely even
on icy surfaces,” says Marcel Gründken, Manager Market
Development & Technical Service at Kuraray. Manufactured
from renewable resources and easy to process, the material
increases efficiency and sustainability in tyre production.” MT

Liquid Farnesene Rubber is synthesized from the basic
Fig. 3: Special structure for easier processing:
Highly branched molecule chains in
Liquid Farnesene Rubber (L-FR) produce
significantly lower viscosity and a higher
molecular weight compared to liquid isoprene
rubber. Therefore, rubber compounds with
Liquid Farnesene Rubber have improved
flowability.

www.kuraray.eu

Fig. 4: Increased efficiency in tyre production: Thanks to a
highly reactive double bond at the end of each molecular
branch, rubber compounds based on Liquid Farnesene
Rubber (L-FR)from Kuraray react significantly faster during
the vulcanization process. This reduces the energy used in
tyre production and increases processing rates.
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Fig. 2: Beta-farnesene from renewable
resources such as sugar cane.
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Materials

Milestone in Nylon sustainability
World’s first tonne of renewable nylon 6 intermediate

E

ighty years after nylon’s first commercial production [1],
clean manufacturing technology leader Genomatica (San
Diego, California, USA) achieved a new milestone for
the material — its production of the world’s first renewablysourced tonne of Caprolactam, the key ingredient for nylon-6,
made from plants instead of crude oil. Nylon, the first totally
synthetic fiber to be made into consumer products [2] including apparel and carpet, is responsible for an estimated 60
million tonnes of greenhouse gas emissions per year through
traditional production which begins with crude oil.
Genomatica’s innovation, alongside partner and major
European nylon producer Aquafil (headquartered in Arco,
Italy), will produce 100 % renewably-sourced nylon that
delivers equivalent performance to the conventional nylon
that touches millions of people’s lives, but with lower
environmental impact. This biobased nylon has the potential
to reduce greenhouse gas emissions in a USD10 billion global
industry that produces over five million tonnes of nylon-6
per year, to make carpet, clothing, car interiors, engineered
plastics and food packaging.
“DuPont’s landmark production of nylon eighty years ago
introduced a highly versatile staple material to the apparel,
textile and engineering product industries,” said Christophe
Schilling, CEO of Genomatica. “It’s a terrific material, and
now, with the power of biotechnology, we can reinvent where
it comes from. This is a major step forward in offering a new,
more sustainable future with a better nylon for the full range
of industries it serves.”
Genomatica’s technology to make a naturally sourced
nylon, recently recognized as a special mention in TIME’s
Best Inventions [3], is made possible by fermentation. The
company engineered a high-yield microorganism for the
fermentation step of the process, which will use sugars from
a variety of sources as the feedstock to make the cyclic amide
caprolactam, the key intermediate for nylon-6. This milestone
marks Genomatica’s successful scaling of this process to
produce one tonne of the intermediate. The caprolactam is
then converted into nylon-6 polymer chips and yarn by Aquafil
in Slovenia.
Global partners have played a key role in accelerating
Genomatica’s bio-nylon program. Aquafil was the first to join
Genomatica’s program, bringing funding support and nylonrelated chemical, quality and market expertise. Additionally,
Project EFFECTIVE [4], a consortium with 12 partners
including major brands like H&M, Vaude, Carvico and Balsan,
was formed to drive the production of more sustainable
biobased fibers for widely-used consumer products made
from renewable feedstocks.
“95 % of Americans think sustainability is a good goal and
we’re seeing consumers demand more sustainable products,”
Schilling went on to say. “Our technology provides brands with
a solution to meet this consumer demand for better-sourced
products.”

Genomatica has previously developed processes for other
bio-based chemicals, such as 1,4-butane diol (BDO), a
building block for a variety of biobased plastics, that has been
licensed by BASF and by Novamont [5].
The company’s comprehensive nylon intermediates
programme aims to deliver biobased processes for the
production of hexamethylenediamine, caprolactam and
adipic acid (HMD, CPL and ADA). For nylon intermediates,
Genomatica’s processes are intended to provide on-purpose
alternatives to current processes while avoiding the price
volatility or limited supply sources of current raw materials
such as benzene or adiponitrile. Genomatica’s technology
also has the potential to avoid unwanted byproducts and
waste streams characteristic of many current processes, the
company reports [6, 7]. MT

www.genomatica.com
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[7] Genomatica Confirms Nylon Intermediates as Third Set of Biobased
Processes Under Development; https://www.genomatica.com/_uploads/
pdfs/_Genomatica-announces-nylon-intermediates-program.pdf (5. Aug
2014)

Info
See a video-clip at:
tinyurl.com/genomatica
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Think Biopolymer!

T

he online platform “BioFoN - ZUKUNFTSNETZWERK
biobasierte Polymere” (Pioneering Network biobased
polymers) is a novel, trend-setting business-to-business
network in the field of biobased materials, which was funded by
the German Federal Ministry of Food and Agriculture (BMEL).
Since the release in October 2019 the number of BioFoN members has grown to over 80. The first project phase is exclusively
dedicated to the D-A-CH region, Germany (D), Austria (A) and
Switzerland (CH). Companies in these countries qualifiy for free
registration and membership until the end of 2021.

The Idea behind BioFoN - Visonary, Interdisciplinary,
Evolutionary
Further development of successful novel biobased polymer
materials and products requires an interdisciplinary pooling
of knowledge about synthesis, composition and processing as
well as attainable product properties. The transfer of knowledge
across different disciplines can reveal trend-setting synergies
for the targeted advancement and function as a catalyst for the
entire bioplastics industry. The BioFoN network contributes
to breaking down scientific barriers and driving research and
development forward.
The basic philosophy Think Biopolymer! expresses the
vision of a fully biobased plastics industry. The BioFoN team
is aware of the utopia of an immediate and complete switch
from petrochemical to biobased raw materials. For this reason,
BioFoN addresses and involves like-minded and interested
companies, networks and research institutes. Whether they
work in plastics processing or product manufacturing or
come from completely different branches of industry, it is of no
importance. The full potential of biobased polymer materials
can only be tapped through interdisciplinary collaboration and
the interaction between experts.

BioFoN will be continuously updated and improved. The
following additional sections will be added step by step in the
nearest future:
 Events:
Overview all upcoming Conferences, Workshops and
Seminars
 News:
Discover latest development projects as well as research
calls and other contemporary topics
 Know-How Transfer:
Members can upload, share and discuss their current
research with other members - privately or in public
Use the link-database for faster and easier access to gathered
information as well as experiences on processing parameters
 Project Groups:
Members can initiate and set up a project and invite other
members
Exchange innovative ideas and discuss future projects
Additional features that will be added:
 Full text search via the interactive Competence-Map
 Link the social media presence for a company with the
BioFoN network
 List the contact persons for specific topics
 As a network: List and present their members
www.biofon.net

“Think Biopolymer!” - Biopolymer?
The umbrella term biopolymer is interpreted by BioFoN as
biobased polymeric materials which may be both biodegradable
and non-biodegradable and may also contain biogenic or other
fillers.

Benefits of Membership
The website www.biofon.net opens up several channels
for interacting and exchanging ideas and experiences with
companies, research institutions and manufacturers. The
most powerful tool to do this is the Competence Map, which
represents all members and their expertise in the field of
biopolymers within the D-A-CH region.
Members can:

In order to act as a professional B2B-network and to
address issues important to the industry, the project is
supported by a wide range of well-known companies:
 Bayerische Landesanstalt für Weinbau und Gartenbau
(LWG)
 C.A.R.M.E.N. e.V.
 CLARIANT PLASTICS & COATINGS LTD
 Evonik Industries AG,
 J. RETTENMAIER & SÖHNE GmbH + Co KG

 Present their company and are addressable via the
messaging system

 Melitta Group Management GmbH & Co. KG

 Show their activities and efforts in the field of sustainability

 Rhenoflex GmbH

 Search and find suitable partners to achieve their goals
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BioFoN Advisory Board – From Industry
for Industry

 rekuplast GmbH
 Steinbeis Forschungszentrum Human Centered
Engineering

 Get an overview over participating existing networks
(regional or thematically oriented)

 TECNARO GmbH

 Stay in contact with researchers, developers, distributers
and product managers

 VAUDE Sport GmbH & Co. KG
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 UVEX SPORTS GmbH & Co. KG

Market
By:
Tobias Hartmann
Research Area Biopolymers and Natural Fibre Composites
Department of Lightweight Structures and Polymer Technology
Chemnitz University of Technology
Chemnitz, Germany

COMPEO

Project-Team and Funding

Leading compounding technology
for heat- and shear-sensitive plastics

“BioFoN - ZUKUNFTSNETZWERK biobasierte Polymere”
is a project of the Chemnitz University of Technology
(project coordinator), the SKZ - Das Kunststoffzentrum
in Würzburg and ICONOMIC Werbeagentur GmbH.
Supported by the Federal Ministry of Food and Agriculture
(BMEL) and the project management organisation Agency
of Renewable Resources e.V. (FNR). The duration of the
research project is from 09/18 to 08/21.

Polymers from renewable resources

biodegradable

non-biodegradable

Visionary. Interdisciplinary. Evolutionary.

Polymers from fossil resources

Research
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Uniquely efficient. Incredibly versatile. Amazingly flexible.
With its new COMPEO Kneader series, BUSS continues
to offer continuous compounding solutions that set the
standard for heat- and shear-sensitive applications, in all
industries, including for biopolymers.
•
•
•
•
•

Moderate, uniform shear rates
Extremely low temperature profile
Efficient injection of liquid components
Precise temperature control
High filler loadings

1

www.busscorp.com

Switzerland

The interactive Competence-Map
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Renewable Carbon Strategy
Renewable Carbon is the key to a sustainable and future-oriented
chemical and plastic industry

T

he major threats and challenges to our planet are climate change and biodiversity loss. The main reasons for
climate change are human CO2 emissions, mainly fossil
CO2 emissions from utilised crude oil, natural gas and coal.

The main reasons for the biodiversity loss are climate change,
alongside factors like land degradation and habitat loss. These
are emerging as top threats to wildlife around the globe. Climate
change is likely to become one of the most significant drivers
of biodiversity loss by the end of the century. Climate change is
already forcing biodiversity to adapt either through shifting habitat,
changing life cycles, or the development of new physical traits [1].
By the end of the century, climate change and its impacts
may be the dominant direct drivers of biodiversity loss and
changes in ecosystem services globally [2].
Simultaneously, emissions in 2019 rose to a record
55 Gigatonnes (Gt) CO2e, compared to 50 Gt CO2e in 2018. Yet
to limit the temperature rise to 1.5°C in 2030, these emissions
must be reduced to a maximum of 24 Gt CO2e per year [11].
The goal is clear: STOP Fossil Carbon Use!
Globally, a third of oil reserves, half of gas reserves and over 80 %
of current coal reserves should remain unused from 2010 to
2050 in order to meet the target of 2°C. [3]
Only a full phase-out of fossil carbon will help prevent a
further increase in CO2 concentrations. All of the fossil carbon
extracted from the ground will sooner or later be released into the
atmosphere, consequently increasing the concentration of CO2.

“Renewable Energy” Decarbonisation of
the Energy Sector
There is a clear and more or less consistent Energy Policy
designed to achieve a 100 % renewable energy system based
on solar, wind, hydro and other renewable energies.
Apart from bioenergy, bio- and CO2-based fuels, all of
these come under the heading of “decarbonisation”. Green
electricity and green hydrogen for the energy and fuel sector.

“Renewable Carbon” for a Sustainable
Chemical and Plastic Industry
There is no corresponding policy or strategy for the
materials sector, especially for the chemical and plastics
industry. The term decarbonisation is sheer nonsense for
organic chemistry, which is based on carbon. It is based on a
lack of knowledge and used as a direct analogy to the energy
field. We should NEVER use it in this context!
But the term is not only nonsense, it is also risky, because
it avoids the question of the right carbon sources. And this is
exactly what we have to provide. We need a future oriented
renewable carbon strategy.
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And there are only three sources of
renewable carbon.
Renewable Carbon is the Key
Definition: We propose the term Renewable Carbon to refer to
all carbon sources that avoid or substitute any additional fossil
carbon from the geosphere.
Renewable Carbon can come from the atmosphere, biosphere
or technosphere – but must not come from the geosphere.
Renewable Carbon circulates between the atmosphere,
biosphere and the technosphere.

Similar concepts and strategies
“In the carbon reuse economy fossil carbon is left in the ground
while aboveground carbon circulates without accumulating to the
atmosphere. ... we believe that the carbon reuse economy can
have a significant role in mitigating climate change and creating
new business based on sustainable carbon.” [4].
In 2016, the Finnish consulting firm Pöyry was already using
the term “recarbonisation” in a similar way, but limiting its scope
to biogenic carbon only [5].
In the roadmap for the Dutch Chemical Industry towards 2050,
the authors use the term “Circular & Biobased”, without including
carbon utilisation, which is mentioned as an additional area [6].
The European Commission includes in their plastic strategy
the three non-fossil carbon sources [7]: „Using more recycled
plastics can reduce dependence on the extraction of fossil fuels
... Alternative feedstocks, including bio-based feedstocks and
gaseous effluents (e.g. carbon dioxide or methane) can also be
developed to avoid using fossil resources.”
There are only three sources of renewable carbon
 Renewable carbon from the recycling of existing plastics and
other organic chemistry products, from the Technosphere
 Renewable carbon gained from all types of biomass, from the
Biosphere
 Renewable carbon from direct CO2 utilisation, from the
Technosphere and Atmosphere
The equivalent to the decarbonisation of the energy sector is
a transition to renewable carbon in the chemical and plastics
industries.

Strategy in detail
 All three carbon sources are essential for a complete
transition to renewable carbon, and
 all three should be similarly used by the industry and
supported by politics.
 Fight no fraternal wars! There’d only be one winner: fossil
carbon.

Opinion
Renewable Energy and Renewable Carbon
for a Sustainable Future

By:
Michael Carus
nova-Institut GmbH,
Hürth (Cologne), Germany
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Industry - Home - Mobility

Renewable Carbon-Based Fuels

STOP

 Share to win!
 To replace all the additional fossil carbon, we need the
smartest mix of all three.
 We need a future materials policy – a policy on renewable
carbon.
Which of the renewable carbon options come into play should
be decided by technology and market forces - and not by politics.
This depends on regional factors and concrete applications.

Chemical Industry and Climate Change
The chemical industry was responsible for approx. 7 % of the
global anthropogenic GHG emissions in the year 2018 [8]. This
share could rise to 15 % in 2030 and 25 % in 2050. Why? The
projected global CAGR for the chemical industry over the coming
decades is 7 %, far higher than the forecasts for the energy sector
(1-2 %). Moreover, there is an ongoing process of decarbonisation
in the energy sector. In other words, the chemical industry could
well become one of the main emitters of GHG in the future.
Renewable Carbon is the key. The chemical and plastics
industry will only develop into a sustainable sector once it bids
farewell to fossil raw materials such as crude oil, natural gas
and coal for good and uses nothing but renewable carbon as a
raw material in organic chemistry.

The equivalent to decarbonisation in the
energy sector is a transition to renewable
carbon in the chemical and plastics industries.
Crude oil USD200/barrel for Cost Parity
The “ROAD MAP CHEMIE 2050 - Towards a Greenhouse
Gas Neutral Chemical Industry in Germany” [9] published by
DECHEMA and FutureCamp in 2019 develops three possible
scenarios for the German chemical industry. According
to the “greenhouse gas neutral path 2050” scenario: “The
new, electricity-based processes will increase the electricity
demand of the German chemical industry to 685 TWh (terawatt
hours) per year from the mid-2030s, which is more than the
total electricity production in Germany in 2018. ... Companies

Chemicals - Plastics - Other Materials

STOP

Source:nova Institute

would have to invest around 68 billion Euros more between
2020 and 2050, most of it from 2040 onwards. The conversion of
the basic chemical processes examined in the roadmap alone
entails additional investments of up to around 45 billion Euros.”
Based on the data from this study, we have calculated the
oil price at which a complete switch to CO2 would be cost
neutral. The result is USD200 per barrel, more than three
times the price of crude oil today.

Non-energetic demand from the Chemical Industry
Our calculation shows that for the production of 20 PWh
solar electricity, only 0.9 % of the Sahara region is needed
for photovoltaics (PV). The PV yield in the Sahara is typically
about 250 GWh/km2/y [10]. This implies that to produce 20
PWh from PV an area of 80,000 km2 is needed. Compared to
the total area of the Sahara of 9,200,000 km2, this is only 0.9 %
of the Sahara region (the world’s deserts occupy a total
area of 30,000,000 km2). The energy generated in this area
could cover the global non-energetic carbon demand of
the chemical and plastics industry, as it was in 2018, when
applying it to carbon capture and utilisation (CCU) processes.

Bio-based Plastics in a Crisis?
 No political recognition of the benefits, potential and sheer
necessity of bio-based and biodegradable polymers. Slow
growth due to higher costs.
 More barriers than policy support.
 In strong contrast to biofuels and bioenergy, which are strongly
supported by quotas (European Renewable Energy Directives,
REDI and II).
 NGOs say: “The use of biomass puts unacceptable pressure
on land and biodiversity.” A statement which is wrong, but
stronger than 50 scientific reports.
 The unreasonable call for “No food-crops for industry”. Even
paper uses far more starch than bio-based plastics. Europe
has an overproduction of beet sugar; the image of food is an
obstacle to marketing.
 Recycled plastics are often the preferred option.
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Fig. 1: World Plastic Production and Carbon Feedstock in
2016 and Forecast for 2050 (in Million tonnes)

 But at the same time: demand from the market for more
environmentally-friendly materials.

Future of Plastics
The total biomass required to do so (Scenario see graph in Fig 1)
would amount to roughly 1% of the biomass currently used around
the globe in all fields of application (13 – 14 billion tonnes, of which
60 % alone are attributable to animal feed for the production of
milk and meat).
A size of less than 0.5 % of the Sahara Desert would suffice to
cover this 70 % by means of photovoltaics and CO2 utilisation.

The only unlimited resource
Compared to metals and minerals, renewable carbon is the
only resource which is virtually unlimited - whether as CO2 in the
atmosphere, which can be utilized with the help of renewable
energies or as biomass. That is enough raw material for the next
millennia. This is the reason why plastics will gain in importance
and the age of plastics has only just begun. And this is precisely
why plastics must become sustainable as quickly as possible and
regain a good image.

Political Measures to Support a Quick Transition to
Renewable

1000 —
800 —
Million t

A new strategy is needed that embraces the benefits and allies
with other sustainable materials. Share to win. The Strategy 2020
must be: Renewable Carbon is the key to a sustainable and futureoriented chemical and plastic industry

1200 Million t

1200 —

CAGR 3
-4%

 Green Deal: Bioeconomy is almost not mentioned, seems to
have become more of a problem to manage than an option for
the future.

600 —
recycled

400 —

750

370 Million t

— 30 % biobased

2 % bio-based —
200 —

98 % fossil-based —

0—

— Covered by
recycling

335

450

2016

2050

— 70 % Co2based

The virgin plastic production of 335 Million t in 2016 will increase to
450 Million t in 2050, completely based on renewable carbon. The total
demand for plastics of 1,200 Million t in 2050 will be mainly covered by
recycling.

Table 1: Plastic production today (world) - We need them all!
Fossil-based
plastics
Bio-based
(without
plastics
recycled
plastics)

Recycled
plastics

CO2-based
plastics

Production
in 2019

360 – 380
million
tonnes

4 million
tonnes

20 – 40
million
tonnes

< 500,000
tonnes

CAGR 20202025

3 – 4%

3%

> 6%

?

 Taxation of fossil carbon used in chemicals and plastics
- A raw materials tax is much easier to handle than an emissions
tax.
- We are not allowed to use any more additional fossil carbon –
and that is exactly what makes the tax effective and important.
- The tax only has to be charged at a few points (extraction and
import).
- Automatically captures all sectors and applications that use
fossil carbon – without any exceptions or special rules.
- Recycling, biomass and CO2 are automatically exempt from the
tax.
 Discontinuation of any funding programmes in the fossil
domain.
 Higher costs for fossil CO2 emissions in the emissions trading
system (ETS).

References:

 Development of certificates and labels which indicate the share
of renewable carbon.

[2] Biodiversity & Human Well-being https://www.greenfacts.org/en/
biodiversity/l-3/4-causes-desertification.htm

 Establishing quotas of renewable carbon for “drop in”
chemicals and plastics and a quota for CO2-based kerosene.

[1] Climate Change and Biodiversity https://www.cbd.int/climate/intro.shtml

[3] McGlade & Ekins 2015: The geographical distribution of fossil fuels
unused when limiting global warming to 2°C. Nature 2015; 517:187–190.
[4] N.N.: VTT 2019: The Carbon Reuse Economy – Transforming CO2 from a
pollutant into a resource. Discussion paper, Espoo 2019

 Report about the percentage of renewable carbon used in the
production processes of the chemical and plastic industry
(Ranking)

[5] N.N.: Pöyry 2016: The Recarbonisation Trilogy. Pöyry Point of View,
January 2016

Getting to the root of greenhouse gas emissions! 95 % of
greenhouse gases contain carbon. Stop the use of fossil carbon.
Switch from crude oil, natural gas and coal completely to
renewable carbon: Bio-based, direct CO2 utilisation and recycling.

[7] N.N.: EC 2019: A EUROPEAN STRATEGY FOR PLASTICS IN A CIRCULAR
ECONOMY, European Commission, Brussels 2019, (https://ec.europa.eu/
environment/circular-economy/pdf/plastics-strategy-brochure.pdf)

Experts of the nova-Institut comprehensively support
companies on their way to renewable carbon. They are looking
for the smartest way to use biomass, CO2 and recycling under
ecological, economical, strategic and image aspects.
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www.nova-institute.com
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Traceability and transparency
in the bioplastic market
A Swiss case study

B

ioApply (Gland, Switzerland), providing compostable
solutions in Switzerland since 2006, with a special focus
on transparence and traceability with Respect-code.

Switzerland is well known for its environmental standards.
It however also consumes three times more plastic than
the average European country. And it recycles 30 % less.
Switzerland generates approx 100 kg of plastic waste per
capita per annum – that is 3 times the European average.
Over 75 % of the 1,000,000 tonnes of plastic consumed in
Switzerland is disposable packaging material.
This was the main motivation behind the launch of BioApply
in 2006. The company is pioneering in biobased compostable
solutions in Switzerland. It develops both retail and waste
packaging and bag solutions.
As for retail, instead of the single use plastic bag, the
company proposed a clever twist, double use bags that can be
used for shopping and then reused a second time for organic
waste sorting. With the solid access to composting facilities in
Switzerland (80 % of the population has access to a compost),
the double use bag has become an efficient tool. Composting
facilities mostly appreciate it. The added organic material
from the bag itself is secondary, of prime interest is rather
the quality of the compost (less/no plastic) and the increasing
volumes enabled through the bags.
Indeed, BioApply has worked also closely with the public
sector, for example Canton Geneva, to set up and deploy a
comprehensive organic waste sorting optimization process
including tutorials, communication and a specially designed
green bin compatible with compostable bags.
They now offer a full range of compostable solutions, both
for waste management and for retail. Those include reusable
bags made from wood fiber or tapioca and reaching +90 % of
bio content.
Currently market leader, BioApply customer base of +350
customers include large distributors, pharmacy and bakery
chains, fashion brands, international organisations, regions
and many others.
However, the market has suffered from the increasing
presence of misleading solutions. Oxo degradable bags have
been a challenge. They are all too often wrongly perceived,
and of course marketed, as bio compatible, biodegradable
solutions. With an obviously cheap price point, they can be
found in many business segments. The other major threat
comes from fake compostable bags. Those can be either
just tagged with compostable messages, but sometimes
even with fake or fraud certificates. These solutions end up
contaminating the entire composting system and eventually
generate micro plastic contamination in the soil.
This has lead to a certain mistrust on the market and a
legitimate fear of having healthy end of life systems polluted.
On the other hand, the presence of compostable solutions
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on the market has become instrumental for people in their
efforts to sort organic waste.
This is why a group of key players,
Biomasse Suisse Round Table, decided
to bring stricter rules. Among them, the
highly recommended criss cross (grid)
“compostable” to be printed on compostable
materials. This enables all the chain to
better identify the bags.
But BioApply decided to take this effort
a step further. How about bringing full
transparency and traceability to its products? Contacts
were made with Product DNA (Lausanne, Switzerland) [1] a
pioneering company specialized in the traceability of supply
chains and the promotion of transparency in consumer goods
since 2005. Product DNA has developed Respect-Code [2],
a platform enabling full traceability, in a documented and
visually compelling way. Clients can load there products,
detail the value chain, add certificates and all other relevant
information. The Product DNA team validates and publishes
it online. End users and consumers can scan the RespectCode, a QR code or type the url, both present
on the product. This will take them on the page
where they can see the entire process. No special
app is needed, just use the QR-Scanner on your
smartphone.
This is a functional sample, just try it.
Or try http://www.respect-code.org/225ZWUW on your computer

Since a couple of years, BioApply has continued to
increase the number of its products including the Respect
code. Each production batch can be traced. And slowly but
surely, BioApply’s own customers want to be present on that
traceability page.
With over 150 million bags/packaging made traceable via
Product DNA, BioApply has gained a lot of credibility and
reliability, comforting its leadership role on the market and
growing its presence on the european scale. Being part of the
Respect-code community has become a central component of
BioApply’s brand and sustainability strategy. MT
www.bioapply.com/en/

References:
[1] https://www.productdna.com/
[2] www.respect-code.org

Info
See a video-clip at:
tinyurl.com/product-dna

2020
The Bioplastics Award will be presented
during the 15th European Bioplastics Conference
December 01-02, 2020, Vienna, Austria

PRESENTS
THE FIFTEENTH ANNUAL GLOBAL AWARD FOR
DEVELOPERS, MANUFACTURERS AND USERS OF
BIOBASED AND/OR BIODEGRADABLE PLASTICS.

Call for proposals
Enter your own product, service or development,
or nominate your favourite example from
another organisation

Please let us know until August 31st
1. What the product, service or development is and does
2. Why you think this product, service or development should win an award
3. What your (or the proposed) company or organisation does
Your entry should not exceed 500 words (approx. 1 page) and may also be supported with photographs,
samples, marketing brochures and/or technical documentation (cannot be sent back). The 5 nominees
must be prepared to provide a 30 second videoclip and come to Vienna on Dec. 01.
More details and an entry form can be downloaded from

www.bioplasticsmagazine.de/award

supported by
bioplastics MAGAZINE [01/20] Vol. 15
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Can bioplastics
help the UK
meet its zero
plastic waste
target?

S

ince the UK announced a climate emergency in May
last year, eco-consciousness has come to the fore
of public discussion as consumers and brands alike
look to change their practices to be more environmentally
friendly. The announcement by the UK government was
driven by climate action group Extinction Rebellion (London, UK) who staged an international rebellion in April to
call attention to the mass inaction on climate change.
Since then, the government has introduced plans to
tackle emissions and established targets to reduce harmful
environmental impact and keep the warming of the planet
below 1.5 °C by 2050. One of these targets involves removing
all avoidable plastic waste by 2042. Plastic waste is a
popular environmental concern, as single-use plastics use
up non-renewable oil resources and have a short usage life.
But can the government competently deal with the issue
in time and what role might bioplastics play in reducing
single-use plastic waste?

UK waste targets
In the wake of the climate emergency acknowledgement,
the UK government has introduced ambitious environmental
targets, including:
 An ambition of zero avoidable waste by 2050
 A target of eliminating avoidable plastic waste by 2042
 An ambition to work towards all plastic packaging on
the market being recyclable, reusable or compostable
by 2025
Scotland has also set a recycling target of 70 % by 2025 to
take the pledges of the UK further.

Plans the government is considering
Packaging producers’ tax
Currently a 10 % tax, the government intends to charge
plastic producers a 100 % tax for using single-use plastic
packaging to encourage producers to reduce plastic and
find natural alternatives. This will be highly beneficial for
the bioplastic industry and will encourage innovation in the
pursuit of sustainability.
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By:
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Content Writer for
The Juice Guru
London, UK

Consistent recycling policy
Local authorities set their own kerbside recycling
policies, meaning that items which could be recycled are
often sent to landfill and there are discrepancies across
different counties. The government intends to roll out a
universal recycling policy so that all waste collectors are
processing recyclables in the same way. With a universal
policy, packagers and councils will be able to clearly inform
consumers of how to dispose of their waste.

Deposit return scheme (DRS)
With considerable success in European countries such
as Germany, Finland and Norway, a DRS would encourage
consumers to properly recycle their single-use plastics,
helping to increase recycling rates across the UK. This
could reduce the need for plastic producers to use virgin
single-use plastics.

Single-use plastic issues
Single-use packaging makes up an estimated two thirds
of all plastic waste in the UK. The UK government statistics
from 2016 state that 91 % of all plastic waste is sent to
‘recycling and recovery’ with 9 % going to landfill. The
WWF, on the other hand, suggest that these statistics are
more likely 29 % recycling, 48 % landfill and 22 % energy
recovery. The government’s figures don’t take into account
plastic waste processed as ‘households and similar waste’,
showing that getting a proper understanding of how exactly
the UK is dealing with plastic waste is a major part of the
issue.
Global plastic production counts for 6 % of worldwide
oil use and contributes 390 million tonnes of CO2 to
global emissions. To meet their targets and work towards
substantially dealing with climate breakdown, the UK
government will need to reduce their oil usage and plastic
emissions. While bioplastics are not universally used by
producers, this could be about to change.

Benefits of bioplastics
Less energy to make
PLA is the most commonly used bioplastic in packaging
and is produced from the fermentation of corn, wheat or
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Photo by Justin Bautista on Unsplash

sugarcane. The production of PLA saves 2.3 times the
energy to make in comparison to petrochemical plastic and
produces around 70 % less greenhouses gasses when it
degrades.

residues or yard clippings) can be captured and exploited
for energy. In any case, the mass adoption of bioplastics will
need to take into consideration the environmental impacts
of every step of the product’s life.

Can be processed in the same plants

Often only break down under specific
circumstances

PLA is also similar enough to comparable petrochemical
plastic that it can be processed in the same plants, requiring
less initial investment for producers to start using it on a
larger scale.

Don’t use non-renewable oil
Unlike traditional plastic, PLA production depends
on agricultural feedstock, meaning no non-renewable
substances are used, reducing the harmful environmental
impact of oil extraction.

New innovative alternatives
While agricultural feedstock can require a certain
amount of land, however far away from competition with
food production, there are a number of innovations which
could see plastic produced from other sources, including
wastewater, milk protein and algae. If more is invested in
bioplastic research, cheaper, less wasteful alternatives will
become more substantial and attractive to manufacturers.

Drawbacks of bioplastics
Breakdown produces greenhouse gasses
Bioplastics made from plant products can be broken
down into carbon dioxide and water, leaving behind no
harmful residue to pollute the ground or oceans. However,
the carbon dioxide released is still a greenhouse gas. BUT,
biobased plastics can only emit the amount of CO2 the
plants they are made of have absorbed from atmosphere
during their growth phase. Some bioplastics also produce
methane, a greenhouse gas 23 times more potent than
carbon dioxide. On the other hand, methane is produced
only in anaerobic digestion plants (biogasification) where it
is captured and used to generate energy. Or it is produced
in lower layers in landfills, where there is no more ogxygen
present. Thus, landfills, where thy cannot be avoided in
general, should be managed (covered) in a way, that the
methane (also coming from organic waste, such as food

There is a huge range of bioplastic variations, not all
of which are biodegradable. Some of the biodegradable
bioplastics break down in household compost, others
require more intense heat to break down. Without clearly
explaining to consumers the best way to dispose of the
product, having a variety of bioplastic products could
inadvertently cause more waste through improper disposal.

Multiple plastics on the market could confuse
recyclers
As previously mentioned, there are many different kinds of
bioplastic already being made and used for consumer use.
If petrochemical plastic was entirely replaced with a variety
of bioplastics, this would be beneficial to the environment
in reducing emissions but could result in similar levels of
waste. With each type being broken down in specific ways,
a variety of plastics could frustrate household recycling
attempts.
As long as the minimal (critical) amount for collecting and
recycling of biobased plastics economically is not reached
yet, waste-to-energy incineration is a good compromise, as
these biobased plastics are a kind of “renewable energy”.
Here too biobased plastics can only emit the amount of CO2
the plants they are made of have absorbed from atmosphere
during their growth phase.

The future of UK plastics
The UK must tackle the issue of single-use plastic if it is
to meet its environmental targets over the new few decades.
Though there are a number of issues which producers and
the government will need to assess and minimise to ensure
sustainability is prioritised, bioplastics offer environmental
benefits that could be integral to considerably reducing UK
emissions contributions.
www.thejuiceguru.co.uk
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Application News

Collaboration for home compostable bags
Danimer Scientific (Bainbridge, Georgia, USA), a leading
developer and manufacturer of biodegradable materials,
and Columbia Packaging Group (CPG), a manufacturer of
custom plastic bags and flexible packaging from Bedford,
North Kansas City, Missouri USA, recently announced a
new partnership to create compostable bags, film and rollstock for the flexible packaging market. Danimer Scientific
will supply a home compostable film resin that CPG will
convert into made-to-order bags for packaging needs
spanning the produce, agriculture, bakery and medical
industries.
The film resin will contain Danimer Scientific’s proprietary
biopolymer, Nodax™ polyhydroxyalkanoate (PHA). This
renewable material was verified by University of Georgia
(UGA) researchers and the UGA New Materials Institute as
a truly biodegradable alternative to petrochemical plastics
in 2018. The materials will enable CPG to manufacture
produce bags that will reliably biodegrade in home compost
units and industrial composting facilities.
“CPG will be among the first companies to receive resins
made with PHA from our newly opened manufacturing

plant in Kentucky,” said Stephen Croskrey, CEO of Danimer
Scientific. “Our new plant is the world’s first commercial
production facility for PHA, and we could not ask for a better
partner to integrate this biodegradable material into produce
bags. Demand for plastic alternatives that have a minimal
impact on the environment is continuing to rise, and PHA is a
sustainable material that consumers can rely on to transport
their favorite fruits and vegetables.”
The new produce bags are an expansion of CPG’s suite
of sustainable packaging options, which includes Lindamar
Industries’ Compostable Bags, a line of compostable bags
made of 100 % renewable starch and biodegradable polymers.
The company is ISO 9001-2018 compliant and certified by the
Global Food Safety Initiative (GFSI).
Danimer Scientific’s Nodax PHA possesses seven TÜV
AUSTRIA certifications and statements of industrial and
home compostability, is biodegradable in anaerobic soil,
freshwater and marine environments and is 100% bio based.
All of Danimer Scientific’s biopolymers, including its Nodax
PHA, are FDA approved for food contact. AT
www.danimerscientific.com

More biobased toys by Mattel
Mattel (El Segundo, California, USA), announced that
MEGA, the Company’s popular construction brand, is
launching new products derived from biobased plastic.
The number one selling pre-school construction product,
Mega Bloks, will now feature three preschool building
sets – Polar Friends, Safari Friends and Woodland Friends
- made of bio-PE derived from sugar cane. The building
sets come in Forest Stewardship Council (FSC)-certified
packaging that is fully recyclable.
The Mega announcement is the second product that
Mattel has introduced as part of its recently announced
goal to achieve 100 % recycled, recyclable or biobased
plastics materials in both its products and packaging by
2030. This new goal expands the company’s Environmental
Sustainable Sourcing Principles that were announced
in 2011. Mattel now sources 93 % of the paper and wood
fiber used in its packaging and products from recycled or
FSC certified content, surpassing its 2018 goal of 90 %. In
addition, the company has adopted the How2Recycle label,
a standardized labeling system that clearly communicates
recycling instructions to the public.
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Mattel’s first product aligning with this goal was the iconic
Fisher-Price® Rock-a-Stack® made from sugarcane-based
plastics and packaged in 100 % recycled or sustainably
sourced material. Fisher-Price will celebrate its 90th
anniversary in 2020, and by the end of the year, all Rock-aStack toys sold worldwide are on track to be made with plantbased plastics and packaged in 100 % recycled or sustainably
sourced material. The beloved Rock-a-Stack toy, which was
launched by Fisher-Price in 1960 to introduce babies to
relative size and stacking, will be made from a sugarcanebased polyethylene. By streamlining the toy’s materials, it can
also be fully recycled, which will eliminate waste and more
easily enable the material to be recovered and repurposed at
the end of the toy’s service life.
Mega Bloks will be launched by Argos and Sainsbury’s for
the UK marked, while Amazon Europe will pick up the new
biobased building sets for Germany, Spain, France and Italy. AT
www.mattel.com

Application News

Biobased plastic packaging for pharma industry
At this year’s Pharmapack (7-8 Feb, Paris, France) Sanner
(Bensheim, Germany), the market leader for effervescent tablet
packaging, presented its new Sanner BioBase® effervescent
tablet packaging for the first time. Sanner BioBase is the first
biopackaging of its kind, consisting of over 90 % renewablysourced material.
The tablet tube is made of a compound of various bioploymers
made from renewable resources such as corn, sugarcane,
lignin, PLA, starch, natural resins and cellulose. The closing
mechanism is made of Braskem’s sugarcane based bio-PE.
A major advantage of biobased plastic packaging is its
essential independence from fossil raw material deposits and its
reduced CO2 footprint. The biobased plastic used for Sanner’s
packaging has the same properties as conventional packaging
solutions. They can also be processed on existing filling lines. At
the chemical level, Sanner BioBase is virtually identical to fossilbased PE and PP.
“Sanner BioBase can be recycled, increases resource efficiency and
makes it easier for us to achieve our climate targets,” says Ursula Hahn,
Head of Product Management at Sanner. Another important argument
for customers and consumers is the extended shelf life of the tablets

Top sports
performance articles
Arkema (Colombes, France) is developing innovative
and sustainable solutions for the sports market.
Backed by over 70 years of expertise in chemistry
derived from castor oil, Arkema has successfully
developed new, high-performance, bio-based
materials for its Pebax® brand used in the sports
industry, especially shoes and textiles.
In addition to its sustainable approach to materials,
Arkema has also committed to taking an ambitious
approach to becoming a responsible manufacturer
to limit its environmental impact. The company
participates in voluntary initiatives for the rational
use of resources in its production activities and
contributes to the sustainable development objectives
of the UN.
Arkema also announced a new regeneration
program for high-performance polymers in the fall
of 2019. Partnering with Agiplast, a pioneer in the
manufacture and regeneration of technical plastic
compounds, the Group has created a new program
to recycle high-performance polyamides and PVDF
fluoropolymers. This new Virtucycle™ recycling
program represents a
virtuous cycle that
allows customers to
partner with Arkema
in open-loop and
closed-loop initiatives
for post-industrial and
post-consumer recycling projects
for its specialty polymers. AT
www.arkema.com

(Photo: Anthoine FYOT CAPA Pictures

thanks to higher H2O barrier properties. In terms
of handling, Sanner BioBase offers consumers a
high-quality feel and appearance.
The tablet tube can be printed or
provided with an IML label.
Sanner
BioBase
will be commercially
available
from
the
second quarter of
2020. The initial
tablet tube will
have a diameter
of 27 mm and can
be combined with
the
appropriate
desiccant closure. “The
solution is currently aimed
primarily at food supplement producers,” says Ursula Hahn. “Due
to the stricter regulations in the pharmaceutical industry, this
market will be our next focus”. AT
www.sanner-group.com

New sustainable packaging solution lowers CO2
emissions by up to 168%
Braskem teams up with the Brazilian based companies
Biowash (Jarinú) and Greco & Guerreiro (Morungaba) to
launch a new packaging solution for homecare products
made from biobased plastics and post-consumer resin (PCR),
a combination said to substantially reduce CO2 emissions.
The new solution will be used for both the one and the five
liter packs of Biowash, a pioneer in the development of 100
%-biodegradable natural homecare products.
The third partner is Greco & Guerreiro, a blow moulder
responsible for producing and supplying the new sustainable
packaging to Biowash. The containers, which are used for
concentrated multipurpose cleaners, laundry detergent and
dishwashing soap, will contain 60 % bio-PE and 40 % PCR
resin obtained from recycled plastic products. The use of
PCR makes the packaging is even more sustainable, since it
contributes to plastic waste being used as a raw material and
gaining a new use in the production chain
Consisting of over 50 % biobased I’m green plastic, the
solution is said to capture 6.30 tonnes of CO2 every year - a
reduction of up to 168 % in emissions compared to conventional
packaging
solutions.
According to Braskem, the
volume of CO2 captured
every year by the product
is six times larger than the
amount of CO2 absorbed by
1,000 new trees grown over
ten years. AT
www.braskem.com
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Cover Story

Biobased
faux fur

A

fter decades of pressure from animal rights
organisations and activists, all former supporters of the
fur trade have now refused to work with animal fur.

However, also faux fur has its drawbacks. Mostly made from
petroleum-derived plastics, faux fur can be highly toxic to
produce. Furthermore, it contains microplastic particles that
contaminate waterways whenever the fur is washed faux fur
is also non-biodegradable, further adding to its status as an
environmental villain (ecowarriorprincess.com).

ECOPEL, a joint venture company between a Chinese and
a French Company, headquartered in Shanghai have now
developed a faux fur made of partly biobased synthetic fibres.
Created exclusively by Ecopel, the new product line KOBA®
Faux Fur integrates DuPont™ Sorona® fibers to offer a soft,
versatile, and long-lasting fur alternative for the global fashion
industry. The Ecopel Koba collection ranges from classic mink
styles to plush teddy style fur. There are no limitations to the
artistry for this collection in terms of design, color and style.
Koba faux fur is made with 70 % to 100 % Sorona homo
filament fibers, creating the first commercially available
faux furs using biobased ingredients. Sorona (PTT:
polytrimethylenterephthalate) is DuPont’s high-performance,
sustainable biopolymer technology made of 37 % annually
renewable plant-based resources. The main biobased
component is bio-PDO (biobased 1,3 propanediol). Compared
to Nylon 6 it uses 30 % less energy and releases 63 % fewer
greenhouse gas emissions.
Using 100 % Sorona polymer fiber, the faux fur will feature
an array of performance attributes including warmth, design
flexibility, durability and dyeability. Dyeability enables more
design possibilities, including unique colors not typically seen
in nature, as well as the recreation of colors and patterns
common in real fur.
Along with their faux fur made from recycled PET bottles
Koba Faux Fur is Ecopel’s strongest sustainability effort
to meet the criteria of the IPCC (International Panel On
Climate Change)’s target of a reduction of 45 % reduction in
greenhouse gas emissions for 2030.
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Last year Christopher Sarfati, CEO of ECOPEL, declared in
Le Journal du Textile a double digit earnings growth compared
to the previous year. “It is probably time for ECOPEL to show
the way forward not only in terms of innovation and creativity
but also from an ecological perspective.”
This initiative has been warmly welcomed by all brands
representatives who visited Ecopel during the last Première
Vision’s show held in Paris in September. “Even though this
new type of faux fur is still at an early stage of development, we
believe that our magic equation less factory farming – more
recycling can encourage the fashion world in its globality to
move towards more responsible practices.
Within the fashion industry, several high-end designers and
fashion brands are making commitments to abstain from the
use of real fur in their collections. In fact, research analysts
predict that the faux fur market will grow worldwide 19 %
from 2019 to 2023. MT
www.ecopel.com

| www.sorona.com

Applications

Biodegradable
Denim

C

andiani, a family-owned sustainable denim mill from
Robecchetto con Induno, Italy announced last November that it has launched the world’s first biodegradable
stretch denim, after years of research and development. The
new bio-stretch selvage denim was created in partnership with
Dutch denim-maker Denham from Amsterdam. The jeans are
made using Candiani’s patented Coreva® Stretch Technology.
“In fact about 80 % of the market is made of stretch Jeans
and if we look at the huge landfill issue what is interfering
with possible biodegradable or compostable properties of
Denim is the synthetic elastomer,” Alberto Candiani, owner
of Candiani Denim told bioplastics MAGAZINE.
Thus the Coreva technology is based on plant-based
yarns, including custom-engineered natural rubber, which
goes through a specific vulcanization process. It replaces
synthetic fossil based and non-degradable elastomers,
performs even better at high elasticity levels and is fully
biodegrade together with the organic cotton which wraps
it. So, the partners can offer stretch jeans made from
renewable resources that are entirely free from conventional
petroleum based and non-degradable polymers and microplastics without compromising elasticity, recovery and
durability
But not only the jeans-fabric itself is biobased and
biodegradable. “Consider that plastics and micro-plastics
are a bigger issue in Denim production because of the dyeing
and finishes processes,” Alberto said. That is why in 2017
Candiani has licensed a specific technology called Kitotex®
to be used in the dyeing and finishing process of the denim
fabrics instead of EVA. The patented technology drastically
reduces the consumption of water, chemicals and energy
in the fabric production process. Kitotex is derived from
Chitosan, a naturally occurring polymer obtained by recycling
the exoskeleton of shrimp. These shrimps are farmed in South
East Asia, consumed in the food industry and the exoskeleton

is then turned into Kitotex. During the extraction process
of Chitosan all protein is removed excluding any threat of
allergic reaction. The natural polymer is used as an ingredient
in the dyeing and finishing process. “That means no more
liquid plastic goes on our yarns, in our water discharges and
no plastic residual remains on the pair of Jeans made with
Candiani Denim, Alberto said “It allows us to use 30 % less
energy, 50 % less water, and 70 % less chemicals”.
Elasticized with the exclusive Coreva Technology in
combination with Candiani’s dyeing and finishing technology
the company has created a never before seen eco-compatible
stretch denim fabric that disintegrates in a matter of months.
“We are not doing this because there is a demand, but
because it’s the right thing to do.” Alberto said in the
business-news at www.sportswear-international.com.
The first range of bio-stretch selvedge is exclusive to Denham,
and available immediately at Denham stores and on its website.
The collection includes limited and individually numbered
jeans in its signature York and Razor styles for men. MT
www.candianidenim.it

| www.denhamthejeanmaker.com

Amount of water (liters) and chemicals (kg)
needed to wash this jeans
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needed to produce 1,5m of fabric for this jeans
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Report

Demo Forest goes bio
Belgium’s forestry event uses compostable foodservice disposables
During the event MJ Pack conducted a product match,
replacing polystyrene chip trays with Vegware bagasse
takeaway containers and single-use plastic cutlery with its
plant-based CPLA and wooden options. Alongside Vegware
hot and cold cups, soup containers and PLA bags, reusable
drinking vessels were also used. The event’s bin signage
provided visual cues on what to place in the food waste and
compostables bins.
The Demo Forest event organisers appreciated working
with Vegware, due to their deep set of composability
certification and wide product range. The used Vegware was
sorted manually on-site, to ensure only good quality organic
matter was sent to the waste facility.

I

n 2019, leading Belgian forestry event, Demo Forest,
joined their local circular economy thanks to Vegware
plant-based compostable catering disposables. Demo
Forest is a two-day event in Bertrix, Belgium that showcases sustainable forest practices hosting over 200 exhibitors
and 50,000 attendees across the 120-hectare site, and composted 420 kg of used Vegware and food waste.
This was a first for an event of this magnitude in Belgium.
To further reduce their environmental impact, the event
organisers chose Edinburgh, Scotland based Vegware
compostable foodservice packaging across the site – which
can be recycled together with food waste – and was turned
into quality compost after use.
Vegware foodservice disposables are made from
plants, using renewable, reclaimed or recycled materials,
including PLA, cellulose based Natureflex films from
Futamura (UK), Bagasse, palmleaves sustainably sourced
paper and cardboard and others. They are designed to be
commercially composted with food waste after use, turning
into soil improver for local use.
The initiative to compost the used Vegware came from
Johnny Macoir, MD of the packaging company MJ Pack
(Sainte-Ode, Belgium), who supplied the compostable
Vegware packaging. Macoir approached Demo Forest’s
patron Alexandre Devolf in May 2018. Macoir explains, “I
realised that by using compostable packaging, the catering
stands would reduce general waste by 300kg. Devolf shared
my vision to bring further sustainability practices to the
event and was up for the challenge.”
Devolf adds, “As a leading environmental event, Demo
Forest always wants to evolve our eco-friendly strategies
and adopt new practices to set the gold standard in the
industry. We were delighted to replace our conventional
catering disposables with compostables, helping us all
participate in our local circular economy.”
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Over 20,000 items of used Vegware catering disposables,
plus food waste, were recovered and transported by CETT
Rochefort to the waste facility IDELUX Environment at AIVE,
Tenneville,Belgium. Here, through a process of anaerobic
digestion and composting, Demo Forest’s biowaste was
transformed into green energy, to produce renewable
electricity and renewable heat, as well as 420kg quality
compost, both for local use.
In order to obtain an optimal sorting quality (100%
organic and compostable waste), a mobile sorting machine,
provided by CETT Rochefort, was on site to manually sort
and verify the compostable waste for contamination.
This is just the first sustainable step, and the team are
determined to build on these results in 2021. MT
www.vegware.com

| www.demoforest.be/en
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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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Politics

Consumer Demand &
Regulatory Initiatives

T

he plastics industry has experienced major shifts in recent years mainly due to increasing awareness of the
harmful effects that plastic has on the environment. As
a result, there has been a rising demand among both consumers and manufacturers for sustainable alternatives in
place of conventional plastic material [1].
Production of biobased plastics allows for a more
sustainable option since such bioplastics are comprised
of raw plant material as opposed to petroleum-based
ingredients [2]. As the transition toward renewable plastics
progresses, various regulations have been implemented
around the world with efforts to limit or ban single-use
plastic bags and other types of plastic products. Several of
these regulations promote the manufacturing of bioplastic
material and have designated requirements for biobased
content minimums. As a regulatory practice to ensure
bioplastics are meeting biobased content thresholds,
manufacturers opt to submit product samples to a carbon-14
testing laboratory for biobased content testing.

Consumer demand
Concerns regarding petroleum-derived plastics act as a
driving force behind the dynamic growth of the bioplastics
market. The global bioplastics market was valued at USD
6.04 billion in 2018. The market is expected to exhibit a
compound annual growth rate of over 16 %, reaching a value
of USD 19.93 billion by 2026 [1].
Within the bioplastics industry, the packaging segment
dominates the market with high demand for various
applications such as beverage bottles, cosmetic packaging,
food packaging, and carrier bags. In 2018 for example,
approximately 2.11 million tonnes of bioplastics were
produced, with 65 % of the global volume manufactured for
the packaging market [3]. Growing consumer awareness
coupled with environmental-related regulations and
governmental initiatives contributes to this booming market.

Regulatory initiatives require carbon-14
As a major hub for bioplastic production, European
governments have established limits and bans on single-use
plastic, resulting in a strong push for bioplastic alternatives [4].
For example, in 2011, Italy placed a nationwide ban on
plastic shopping bags, excluding produce bags. Following
that initiative, Italy adopted the EU Directive 2015/720,
which required that all disposable produce bags in Italy be
compostable and contain a certain percentage of biobased
carbon content, which progressively increases over time.
In 2018, the biobased content required was 40 %, which
increased to a minimum of 50 % in 2020. In 2021, the
requirements will adjust again with the minimum biobased
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carbon content at 60 % [5,6]. According to this directive,
bioplastic bag manufacturers must verify the biobased
content according to CEN/TS 16640, a standard test method
developed for the determination of biobased carbon content
using the radiocarbon (carbon-14) method [7].
Likewise, the French Decree 2016-379 was published in
March 2016 with the goal of reducing the use of disposable
plastic bags. This decree requires that all carrier bags
supplied in France contain a percentage of biobased carbon
and are biodegradable. In 2018, the minimum biobased
content required was 40 %, which increased to 50 % in 2020
and will increase to 60 % in 2025 [8]. Under this regulation,
carbon-14 testing according to ISO 16620-2 or CEN/TS
16640 standards is required for verifying the biobased
carbon content, applicable to plastic products, polymers,
and additives [9].
Aside from Europe, there is a growing list of other regions
on board to transition away from petroleum-based plastics
by enforcing bans on single-use plastics. These include
China, Canada, and states within the United States.
China is taking steps to reduce single-use plastic
throughout the country through its plan to ban plastic
bags in all cities and towns by the end of 2022 in addition
to banning single-use straws in the restaurant industry by
the end of 2020 [10]. Canada also has initiatives in place to
ban harmful single-use plastics as early as 2021 in line with
the country’s efforts to reduce ocean waste [11]. Additionally,
within the United States, several states are pushing their
own restrictions on single-use plastic bags - California,
Connecticut, Delaware, Hawaii, Maine, New York, Oregon,
and Vermont have all passed statewide bans [12]. These
efforts coincide with goals to mitigate the negative impacts
of petroleum-based plastic material on water bodies and the
environment as a whole.

Conclusion
Consumer concern about the impact plastic has on
the environment is fueling the plastic evolution. With the
large demand for plastics on a global level, especially for
packaging purposes, more and more countries are making
an effort to reduce or ban the use of and production of
single-use plastics. As a result, there is a greater need for
more sustainable alternatives such as bioplastics. Several
governments, such as in Italy and France, have deemed
it necessary to enforce bans on single-use plastics plus
require the manufacturing of biobased plastics. Regulations
specify carbon-14 testing as a reliable method to verify the
portion of biobased carbon content that comprises bioplastic
material.

Haley Gershon
Marketing Manager
Beta Analytic
Miami, Florida, USA
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‘Basics‘ book
on bioplastics
This book, created and published by Polymedia
MAGAZINE
is
Publisher,
maker
of
bioplastics
available
in
English
and
German
language
(German now in the second, revised edition).
The book is intended to offer a rapid and uncomplicated
introduction into the subject of bioplastics, and is aimed at all
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Strategic alliances to bio-cycle pl
New enzyme engineering research center of international scale on plastic re

C

arbios, a French green chemistry company based in
Clermont-Ferrand, announced in mid-January a strategic alliance with INSA Toulouse (Institut national
des sciences appliquées, France) through the internationally recognized laboratory “Toulouse Biotechnology Institute”, a mixed research unit of INSA Toulouse, INRA (Institut
national de la recherche agronomique, Paris, France) and
CNRS (Centre national de la recherche scientifique, Paris,
France).
The two entities are establishing a research center for
enzymatic engineering, which will be focused on plastic
recycling and biosynthesis. This laboratory, unprecedented
in the world of enzymatic engineering and dedicated to
plastic applications, was inaugurated on January 28, 2020,
at INSA Toulouse.
The cooperative laboratory, called “PoPLaB” (Polymers,
Plastic and Biotechnologies), is the culmination of seven
years of scientific collaboration. This collective work led
in 2016, to the creation of Carbiolice, Carbios’ subsidiary,
dedicated to PLA biodegradation and in 2019, to the first
100 % PET plastic bottles produced through Carbios’
biorecycling process.
Carbios’ technology leverages enzymes that fully break
down polyethylene terephthalate (PET) plastic waste
and polyester fibers feedstock to successfully produce
consumer-grade, 100 % recycled plastic, as Mallory
Szczepanski, Editorial Director of Waste360 pointed out
on their website [2]. The technology’s process consists of
a few steps. First, the PET plastic waste is combined with
water and Carbios’ proprietary enzymes, heated up at low
temperature and churned. Then, within a few hours, the
enzymes decompose the plastic, transforming it into the
material’s basic building blocks. These monomers are
then isolated, separated, purified and used to produce
consumer-grade, 100 % recycled plastic that’s similar in
quality to virgin material [2]. This patented technology offers
the potential to recycle PET plastics repeatedly and pave the
way for 100 % recycled PET content in new products [4].
“At the pilot scale, we have demonstrated that it takes
about 10 hours to depolymerize 90 % of the feedstock made
of PET waste,” explained Martin Stephan, deputy CEO of
Carbios, on Waste360. “We don’t think it’s necessary to go
up to 90 % on the industrial scale, however, so we only need
a few hours for the depolymerization reaction before we
send the material through the other steps.”
Already in 2017 Carbios and L’Oréal, worldwide beauty
industry leader (Clichy, France) had jointly founded a fiveyear consortium to bring the bio-recycling technology
designed and developed by Carbios to market on an industrial
scale. Philippe Thuvien, vice president of packaging and
development at L’Oréal had then mentioned: “L’oréal has
been committed to an ambitious sustainable packaging
programme for several years now. We currently use up to
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100 % recycled plastic for several different products. We’ve
decided to go even further: with this innovative CARBIOS
technology, L’oréal is helping to make bio-recycling
available on an industrial scale. It’s a wonderful opportunity
to protect the environment, and this consortium will also
help boost the circular economy.” [3]. And in 2019 Philippe
added “We are convinced that Carbios’ technology is a new
step forward, in addition to the mechanical and chemical
recycling that contribute to reaching our 2025 goals: 50 %
of our products’ plastic components is recycled or biosourced. We know that by working together with our
partners, we will succeed in creating a more sustainable
world based on circular economy principles.”[4]
Also in 2019 Nestlé Waters, PepsiCo and Suntory
Beverage & Food Europe joined the Consortium of Carbios
and L’Oreal to help support the circular plastics economy
using Carbios’ breakthrough enzyme-based enhanced
recycling technology.
Now Carbios also announced that it is becoming a
member of the INSA Toulouse Foundation, an initiative
that strengthens the links between the two entities. The
Foundation makes a significant contribution to the training
and international openness of students and scientific
executives specifically with the creation of a program
“Biotechnologies and Environment”.
Prof. Alain Marty, Scientific Director of Carbios
commented: “The creation of this laboratory represents
several years of fruitful research devoted to the discovery
and optimization of enzymes for the degradation and
synthesis of polymers. This laboratory will benefit from
state-of-the-art equipment in terms of enzyme modeling
and understanding of plastic hydrolysis molecular
mechanisms, high-throughput enzyme evolution platforms,
all based on highly qualified researchers. This will enable
us to take up new challenges by enlarging the range of
polymers accessible to our enzymatic technology.”
Jean-Claude Lumaret, CEO of Carbios said: “Carbios
wishes to actively support the INSA Foundation because
more than a vision, we share a common ambition: To
contribute through innovation and research to a sustainable
world that is respectful of our shared environment.”
Bertrand Raquet, Director of INSA Toulouse added: “This
is an exemplary partnership where an innovative company
accelerates its technological research by establishing
itself at the heart of our campus. The approach is twofold:
together, we are creating a cooperative laboratory, by
combining the expertise of Carbios, INSA, INRA, and CNRS
for a new generation of plastics, degradable and recyclable.
And together, we are developing the INSA model, with the
support of the Foundation. Our engineering students and
doctoral students, supported in their diversity, mobilize their
expertise in biotechnologies and bioprocesses and engage
in entrepreneurial approaches, for a sustainable world.” MT

Recycling

astics

Carbios paves the way to infinite recycling of PET (Source: [5])

cycling and biosynthesis

Info
See a video-clip at:
https://tinyurl.com/
carbios-video
(Source: Carbios)
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[1] Businesswire
[2] Szczepanski, M.: Carbios’ Technology Aims to Bio-recycle Plastic on an
Industrial Scale; https://www.waste360.com/fleets-technology/carbiostechnology-aims-bio-recycle-plastic-industrial-scale
[3] L’Oréal and Carbios sign Agreement to jointly found Consortium for BioRecycling of Plastic on Industrial Scale https://carbios.fr/en/loreal-andcarbios-sign-agreement-to-jointly-found-consortium-for-bio-recyclingof-plastic-on-industrial-scale/
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en/nestle-waters-pepsico-and-suntory-beverage-food-europe-joinconsortium-founded-by-carbios-and-loreal-to-support-the-worldsfirst-enzymatic-technology-for-the-recycling-of-plastic/
[5] https://www.youtube.com/watch?v=dWweKyL-MFk&feature=youtu.be
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Chemical recycling
post-consumer plastic
Licella and BioLogiQ join forces to accelerate commercialization
of Cat-HTR technology

A

ustralia consumes 3.4 million tonnes of plastic each year,
of which only 9 % is recycled [1]. Licella Holdings (North
Sydney, New South Wales, Australia), global technology
pioneer, recently announced a partnership with BioLogiQ (Idaho
Falls, Idaho, USA), bioplastic innovators, to drive towards a circular economy for plastics by accelerating the commercialization of Licella’s breakthrough Cat-HTR™ (‘Catalytic Hydrothermal Reactor’) chemical recycling solution.
Licella and Australian partner iQ Renew (North Sydney), with the
support of BioLogiQ, will commercialize the Cat-HTR technology in
Australia, while global partner Mura Technology (London, UK) will be
working alongside BioLogiQ to bring the Cat-HTR solution to China.
The Cat-HTR technology is able to recycle End-of-Life
Plastics, which would otherwise be sent to landfill, back to
the chemicals they originally came from. These chemicals can
then be used to make new plastics, a truly circular solution for
post-consumer plastic.
Licella CEO, Dr. Len Humphreys, said, “At the heart of the
Licella and BioLogiQ partnership is a shared vision for a more
sustainable future. By pioneering a circular solution for all
plastics, we can utilize the massive amount of plastic already in
circulation as a resource, preventing plastic from leaking into
the natural environment, reducing our need for fossil oil and
significantly reducing carbon emissions.”

Chemical recycling with the Cat-HTR technology plays an
essential role in transitioning to a circular economy for plastics,
helping to close the loop by recycling previously non-recyclable
plastics. Chemical recycling supports the established waste
hierarchy, with significant carbon (CO2) emission reductions
compared to Waste to Energy (incineration). In fact, converting
End-of-Life PE (polyethylene) to liquid hydrocarbon products
with the Cat-HTR process creates 80-100 % more value than
Waste to Energy, and produces 45 % less CO2 emissions.

In Australia alone, there is the potential for 20 to 30
commercial-scale Cat-HTR plants. With chemical recycling,
Licella can recover and recycle almost all plastic we use today,
including plastic with a renewable feedstock such as BioLogiQ’s
own innovative NuPlastiQ® Biopolymer.
Central to the Licella and BioLogiQ partnership is the ongoing
support of local and global Cat-HTR commercial partners. In
Australia, Licella’s partner iQ Renew will commercialize the
Cat-HTR technology for End-of-Life Plastic, while their partner
Mura will bring the Cat-HTR technology to the rest of world,
with a particular focus, alongside BioLogiQ, to commercialize
the Cat-HTR technology in China. With China effectively banning
the import of foreign waste in January 2018, a huge opportunity
exists to build Cat-HTR chemical recycling plants to help deal
with China’s own massive quantities of post-consumer plastic.
By accelerating the Cat-HTR solution globally, this alliance is
helping the world deal with the estimated 111 million metric
tons of plastic waste that will be displaced by the Chinese
import ban by 2030 [2]. MT
www.licella.com | www.biologiq.com
References:
[1] Department of the Environment and Energy 2019. 2017–18 Australian Plastics
Recycling Survey – National report; https://www.environment.gov.au/system/
files/resources/3f275bb3-218f-4a3d-ae1d-424ff4cc52cd/files/australianplastics-recycling-survey-report-2017-18.pdf
[2] Brooks A, et al. 2018. The Chinese import ban and its impact on global plastic
waste trade. Science Advances Vol. 4, no. 6 sciadv.aat0131

Unlike techniques such as pyrolysis, the Cat-HTR technology
can recycle a blend of End-of-Life Plastics that include
polypropylene, polystyrene, soft plastics (low density PE) and
multilayer flexible plastic packaging, without the need to sort
plastics into a single stream. This process flexibility increases
the total quantity of plastic that can be recycled and therefore
the process economics. The Cat-HTR process produces a high
yield of oil from plastic (around 85 % oil, with the balance as gas
that can be recycled to power the process).
BioLogiQ Founder and CEO, Brad LaPray, said of the
partnership, “We believe the Cat-HTR technology has cracked
the code of scalable, efficient, and economical chemical
recycling. This collaboration represents an investment in our
future. BioLogiQ customers will know they are supporting
a bioplastics company that is as seriously committed to
recycling as themselves. By accelerating and supporting the
commercialization of chemical recycling, BioLogiQ takes
another big step in its quest to make plastics better.”
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Info
See a video-clip at:
https://vimeo.
com/290621271
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S

ustainable technology company Anellotech (Pearl
River, New York, USA) is significantly expanding its
program with Plas-TCatTM, a new process technology aiming to convert a wide range of plastic waste directly into chemicals – which can then be used to make
new, virgin plastics.
95 % of plastic packaging material is annually lost
to the economy after a single use [1] and often ends
up in combustors, landfills or polluting the ocean. By
leveraging Anellotech’s existing Bio-TCat process – which
converts biomass into bio-based chemicals and biofuels
– Plas-TCat has demonstrated encouraging results in lab
studies using pure plastics.
Plas-TCat has the potential to offer a new, costeffective process which will recycle significant quantities
of waste plastics directly into commodity chemicals.
Once in the recycling system, waste plastics could be
converted into commodity chemicals such as olefins,
alkanes and aromatic chemicals, which are identical to
their petro-based counterparts which are currently used
by manufacturers to make virgin plastics.

Anellotech wants to develop Plas-TCat so it could
convert the majority of plastic materials used today,
including composite films. Anellotech aims to use its
Bio-TCat lab and TCat-8® pilot systems to feed in plastics
waste, eventually developing and designing a commercial
plant to efficiently make commodity chemicals at large
scale, using the same basic process configuration.
Anellotech has expanded its development program,
which is expected to last several years. The company has
planned studies to ensure that the Plas-TCat process
is robust and capable of running long term, on a range
of real-world waste plastics feedstocks, with all the
impurities that come with them. Anellotech’s TCat-8 pilot
plant extensively ran 24/7 with biomass and the company
expects it to do the same with plastics.
“Plas-TCat has the potential to transform plastic waste
such as composite films, mixed plastics and plastics
with biomass – such as paper labels – directly into
valuable chemicals. It can handle oxygenated polymers,
an important advantage over pyrolysis processes that
produce complex oil mixtures which require upgrading
and additional conversion in steam crackers,” said
David Sudolsky, President and CEO of Anellotech. “With
potentially high yields of valuable products, we are keen
to use Plas-TCat in areas where plastic waste collection
is not enforced and collection infrastructure to isolate
waste plastics streams is currently lacking. By allowing
payment for waste plastic, Plas-TCat provides economic
incentives to tackle plastics pollution, especially in
developing countries where much of the ocean plastic
pollution originates. We are excited about this new
venture and are seeking engagement with knowledgeable
strategic partners to provide development funding, as
well as knowledge in waste plastics supply chain and
mechanical handling, to help accelerate this project.” MT

Recycling
plastic waste
into chemicals
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www.anellotech.com
[1] N.N.: The New Plastics Economy: Catalysing action https://www.
ellenmacarthurfoundation.org/publications/new-plastics-economycatalysing-action
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Basics

By Michael Thielen

Recycling

I

n an insightful article on page 20, Michael Carus outlines
his ‘Renewable Carbon Strategy’ in which he not only makes
a compelling case for the need to abandon the use of fossil
carbon but also describes the steps towards transitioning to
the use of renewable carbon [1]. One of the three pillars of
this approach is the recycling of already existing plastics (and
organic chemistry products). In the present article, however,
I would like to focus on the recycling of bioplastics. But first,
here is quote on the recycling of plastics in general.
“Plastics recycling as an elementary component of a
circular economy is not a new topic. However, an awareness
has developed that the responsibility no longer lies exclusively
with the recyclers or waste management companies, but
rather along the entire value chain. Instead of individual
activities or ‘island solutions’, various actors are increasingly
joining forces. Thus, a ‘design for recycling’ only makes sense
if the relevant products are indeed actually recycled and if the
design of the new product enables the use of the resulting
recyclates, ultimately allowing these recyclates to be reused
in a new application” [2].
And, as I already commented in my “Dear Readers” in issue
05/2019: … if products are recyclable, but don’t actually get
recycled, the benefits in terms of sustainability are zero.

Recycling of bioplastics
The following elaboration is based on a position paper of
Fraunhofer UMSICHT (Oberhausen, Germany) which can be
downloaded in full for free [3].
Bioplastics are either biobased or biodegradable or both.
Biobased but non-degradable plastics make up approximately
45% of all bioplastics (cf. graph on page 10). On the one
hand, there are the so-called drop-in solutions which are
chemically identical to their fossil-based counterparts, such
as fully biobased PE and PP, or the partially biobased PET
(20% biobased carbon) and bio-polyamides (PA 4.10, 6.10
etc.). On the other hand, there is the relatively new, fully
biobased polyethylene furanoate (PEF), which might be an
alternative to PET. Biobased and biodegradable bioplastics
with significant market relevance are polylactic acid (PLA),
polyhydroyalkanoates (PHA) and thermoplastic starch blends.
Of the total volume of plastics produced today (about 360
million tonnes in 2018 [4], all bioplastics together account for
about a 0.055% share. Around half of that goes into packaging
applications (cf. graph on page 11).
Use is followed by disposal. In the case of bioplastics,
“thermal recycling”, i.e. waste to energy incineration can be
considered as a climate neutral or carbon neutral disposal
route. However, recycling, whether mechanical (see e.g. [5]),
chemical (see e.g. [6]) or solvent-based recycling (see e.g. [7]),
in particular for the group of biobased and non-degradable
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bioplastics, offers another important recovery route that
should be prioritized before incineration.
However, before plastics -including bioplastics- can
be recycled, they must first be sorted. Here automated
methods, such as the fast, contactless molecular recognition
of plastics using such methods as spatially resolved near
infrared spectroscopy [NIR] and others can help, as they can
also be applied to bioplastics. Newer methods using laser
spectroscopy and the method of hyperspectral imaging have
refined and extended the possibilities, so that even black
plastics can be detected. The spatial resolution of individual
plastic residues on a sorting belt has also been further
enhanced, so that sorting at flake level is now state of the art.
New developments such as electro-hydraulic comminution
will bring the separation of galvanized plastics (metal-plastic
composites) within reach in the future (find detailed literature
references in [3]).
Factors limiting the possibilities of automated sorting
include, among others, composite materials such as
multilayer films or material combinations, e.g. plastic with
paper labels.
With sufficiently pure sorting fractions, material
combinations can also be largely separated through
downstream processes, as shown by the separation of PET
bottles into caps and PET flakes and the colour sorting of the
PET flakes [8].
However, sorting mixed residual material streams from
recycling bins or the German Yellow bin/sack recycling
scheme remains the greatest challenge in dealing with
packaging waste. Economic factors ultimately dominate the
quality (purity) of a sorting fraction. Due to their low volumes,
new types of plastic often cannot be sorted economically as
a separate fraction and are either discharged for disposal
(preferably incineration) or can contaminate other fractions.
However, the contaminating effect of biobased plastics is
generally no greater than that of the fossil-based impurities
already present, according to research conducted at
Wageningen University [9].

Conclusions and outlook
The recycling of bioplastics is possible.
In sum, all plastic products, including those made of
biobased plastics or biodegradable plastics, should be fed into
a target-oriented waste management system. The littering
of the environment with plastics, whether fossil-based or
biobased, degradable or non-degradable plastics, is a social
and regulatory problem. Public information about the correct
or incorrect handling of plastics - and in a broader sense the
handling of all resources - at the end of their utilization phase
needs to be fundamentally intensified.

Basics

Products and materials must be designed as far as possible
in a way that allows them to be recycled. The range of plastics
used today and the use of multilayer composites, especially
for short-lived products such as packaging, must therefore
be reconsidered. Material combinations that are difficult to
recycle should be avoided. These include, for example:

References (more references in [3]):

 - material mixtures (e. g. multilayer films with e.g. barrier
layers, that cannot be separated)

[4] N.N.: Plastics the facts 2019, PlasticsEurope¸ https://www.plasticseurope.
org/de/resources/publications/2154-plastics-facts-2019

 - metal-plastic combinations (e.g. with aluminium as
barrier layer)
 - plastic-paper combinations (e. g. through non-removable
labels)
 - material combinations that are difficult to detect (due to
product design)
Other design criteria for recyclability are the ability of
the packaging to be emptied of residues and residue-free
separable components (e. g. lids for yoghurt cups).
Materials with very good barrier properties are often used
for food packaging. More intensive research is needed on how
these solutions can be achieved without the use of multilayer
composites. The use of recycled material in food contact,
however, is a special challenge.

[1] Carus, M.: Renewable Carbon Strategy, bioplastics MAGAZINE, Vol 15, issue
01/2020
[2] Endres, H.J.: Aufbruch ins Zeitalter der Kreislaufwirtschaft, KUNSTSTOFFE
1/2020, Carl Hanser Verlag, München, Germany
[3] Kabasci, S.; Hiebel, M.: Fraunhofer UMSICHT takes position- Topic:
Recycling of Bioplastics (pdf), 2018; https://tinyurl.com/UMSICHT-recycling

[5] Thielen, M.: Mechanical recycling of bioplastics, bioplastics MAGAZINE, Vol
13, issue 02/18
[6] Thielen, M.: Capacity for PLA Feedstock Recovery to Expand Significantly,
bioplastics MAGAZINE, Vol 6, issue 06/10
[7] Fell, T. et.al.: Sustainable recycling strategies for products and waste
streams containing biobased plastics – SustRecPLA; https://www.ivv.
fraunhofer.de/en/recycling-environment/packaging-recycling/sustrecpla.
html
[8] N.N. (Sesotec GmbH, Schönberg, Germany): Plastic: part of the problem…
part of the solution - Part 3: Sorting technology; https://www.sesotec.
com/emea/en/resources/blog/plastic-part-of-the-problem-part-of-thesolution-part-3-sorting-technology
[9] van den Oever, M.; Molenveld, K.; van der Zee, M.; Bos, H.: Bio-based
and biodegradable plastics – Facts and Figures; https://library.wur.nl/
WebQuery/wurpubs/fulltext/408350

The use of renewable raw materials is an important
strategic route due to the inevitable long-term move away
from fossil raw materials and should certainly continue to be
pursued, regardless of biodegradability.
Deposit solutions, e. g. for PET bottles, lead to high return
rates (up to 95-99 %) at high purity and recycling rates. An
expansion of the deposit system to other materials should be
considered openly and transparently with all stakeholders,
taking into account the costs and benefits. New deposit
systems based on biobased plastics from the outset could
increase market penetration.
Bioplastics currently account for well under 1 % of plastic
waste. The purity requirements for the sorting fractions, e.
g. by Der Grüne Punkt - Duales System Deutschland GmbH
(DSD), allow far higher impurities. Studies have shown that
hardly any deterioration in properties of post-consumer
recyclates is noticeable in the sorting fraction in the presence
of a low bioplastics content. Further investigations in this area
would seem warranted.
These facts and recommendations (and more, see [3]) form
the basis for technical and social innovations in the field of
bioplastics that are being developed at Fraunhofer UMSICHT.

Info:
1: The study can be downloaded form
https://tinyurl.com/UMSICHT-recycling

www.umsicht.fraunhofer.de
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U.S. Patent 10,392,317 (August 27, 2019),”Methods of
Producing Para-Xylene And Terephthalic Acid”, Makoto N.
Masuno, Ryan L. Smith, John Bissell II, Patrick B. Smith,
Dennis A. Hucul, Edmund J. Stark, Daniel R. Henton, Adina
Dumitrascu, Katherine Brune and Dimitri A. Hirsch- Weil
(Micromidas Inc, West Sacramento, CA)

BIOPLASTIC
patents
This section highlights recent IP(patent)
activity that is relevant to the field of bioplastics.
The information offered is intended to acquaint
the reader with a sampling of know-how being
developed to enable growth of the bioplastics
and bioadditives markets.

Ref: WO2014/043468
Micromidas Inc along with Virent Inc, Anellotech Inc and
Gevo are pursuing technologies to bio p-xylene with focus on
bio terephthalic acid. In this citation, Micromidas teaches
a process for the conversion of dimethylfuran and/or 2,5–
hexanedione to p-xylene via the Diels Alder reaction with
ethylene. The dimethylfuran and/or 2,5-hexanedione are bio
derived while the ethylene can be fossil fuel or bio derived
rendering bio p-xylene that is partially or wholly 100 %
biogenic carbon content.
The process described teaches the use of a catalyst and
optionally a solvent to achieve Diels Alder yields of p-xylene
that are >/= 90 %. The selection of catalyst and optionally
solvent are broad based; the catalyst can be selected from
metal salts, Lewis acids, sulfonic acids or heteropolyacids.
Metal salts are selected from Groups 3, 9, 10, or 11 as well
as the lathanide series in the periodic table The solvent(s)
taught can be selected from the polar aprotic solvents,
ethers/glymes and other solvent classes offering good
thermal stability.
An illustrative examples involves reacting dimethylfuran
with ethylene at 250 °C with an initial ethylene pressure
of 500 psi for seven hours using copper triflate catalyst to
achieve a 90 % yield of p-xylene.

U.S. Patent 10,407,547 (September 10, 2019), “Methods
of Producing Compounds From (5-Halomethyl)Furfural”,
Makoto Nathanael Masuno, Dimitri A. Hirsch-Weil, Ryan
L. Smith and John Albert Bissell II (Micromidas Inc West
Sacramento, CA)
Ref: WO 2015/175528
In this patent processes are taught for converting
(5-halomethyl)furfural more specifically, (5-chloromethyl)
furfural to a variety of nylon precursors. Prior art has
shown processes for conversion of cellulosic materials to
(5-chloromethyl)furfural (shown below) rendering biogenic
carbon available for further conversion to other chemical
structures.
Processes are taught for converting (5-chloromethyl)
furfural to cyclohexanone, hexanediol, hexamethylene
diamine and caprolactam; all precursors to nylon with
biogenic carbon content. The processes described and
illustrated all involve multi-step synthesis with dependence
on the use of precious metal catalysts in select chemical
conversions. For example the route to caprolactam, starting
monomer for making nylon 6, is a four step synthesis
involving oxidation, amination, reduction and reductive
elimination.
Bio-based nylons are a target for commercialization in
the automotive and sporting goods markets.
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Patents

U.S.
Patent
10,494,652
(Decembe
3,
2019),
“Polyhydroxyalkanoic Acid Compositions And Methods For
Generating Same”, Markus Donald Herrema and Kenton
Kimmel (Newlight Technologies Inc Huntington Beach, CA)
A process is taught for treating volatile organic
compounds (VOCs) with a methane monooxyygenase
(MMO) to render VOCs useful for microorganisms to convert
to polyhydroxyalkanoates; whereas non treated VOC’s are
toxic thereby limiting PHA growth within organisms. The
VOCs contacted with a methane monooxygenase are fed into
a reactor where the medium comprises microorganisms
synthesizing the MMO, microorganism growth media and
PHA synthesizing microorganism that have the capacity to
use the MMO oxidized form of the VOCs for growth and PHA
synthesis.
The advantages taught are that this process can utilize
VOCs emitted by a wide range of industrial processes
rendering a waste product/environmentally harmful
product as a potential low cost feedstock for the making of
PHA polymers. The VOCs can be hydrocarbons, oxygenates
and/or halogenated hydrocarbons.

U.S. Patent 10,500,303 (December 10, 2019), “SelfRetaining Sutures of Poly-4-Hydroxybutyrate And
Copolymer Thereof”, Said Rizik and Simon F. Williams
(Tepha, Inc Lexington, MA)
A material and method is taught for making a high
strength, high hardness self retaining sutures. The
polyhydroxyalkanoate taught is poly(4-hydroxybutyrate),
ie 4-PHB. The monofilament structure is a sheath-core
fiber with both sheath and core being PHB with the sheath
exhibiting higher crystallinity than the core. Characteristics
of the monofilament as illustrated are Young’s Modulus
> 860 MPa, hardness of 0.07GPa and tensile strength of
0.25Kgf for a 0.070 – 0.149 mm diameter(where the tensile
strength increases with fiber diameter. These properties
illustrate the ability of the sheath-core 4-PHB to meet
the minimum knot-pull tensile standard for sutures set
by US Pharmacopia. The monofilament can be sterilized
using ethylene oxide, electron beam radiation and gamma
radiation. PHA copolymers are also taught as being useful
in this invention.
Another aspect of this invention which is taught and
illustrated is the making of retain cuts into the sheath-core
monofilament without compromising the knot-pull tensile
performance.
This type of suture is key for wound closures and other
medical procedures.

U.S. Patent 10,501,607 (December 10, 2019), “Polyphase
Biodegradable Compositions Containing At Least One
Polymer of Vegetable Origin”, Luigi Capuzzi (Novamont,
S.P.A Novara, Italy)
Ref: PCT/EP2011/063575
This patent teaches a composition and process for a
renewable based material that can be competitive with
polyethylene film in the shopping bag and wrapping
applications for food at thicknesses of 18 – 20 um. The
problem being solved by this teaching is lack of uniformity
of mechanical properties of films(precursor to bags and
wrappings) for biodegradable materials where starch is a
dispersed phase. The composition taught is a polyphase
biodegradable material having a continuous hydrophobic
polyester phase(preferably 65 – 90 % by weight), a dispersed
phase of vegetable origin(preferably 10 – 35 % by weight)
and a plasticizer wherein 75 % of the plasticizer if derived
from a mixture of diglycerol, triglycerol and tetraglycerol.
The hydrophobic polyester taught can be an aliphatic
and/or aliphatic-aromatic polymer. Examples cited include
polylactic acid, polybutyleneadipate-co-terephthalate and
the like. The dispersed phase of vegetable origin can be
starch, cellulose and the like.
A key teaching is the improvement and balance of
machine and transverse direction properties of 20 um films
(modulus and tear strength) when the plasticizer used has
as majority components a mixture of diglycerol, triglycerol
and tetraglycerol as compared to a reference 100 % glycerol.
The teaching of this patent offers performance
comparable to polyethylene films but with a composition
that is biodegradable.

U.S. Patent Application 2019/0359818 (November 28,
2019), “Biodegradable Polyester Resin Composition and
Molded Article Formed From Said Resin Composition”,
Tetsuya Minami (Kaneka Corporation Osaka-shi Japan)
Ref: PCT/JP2017/003228
A composition is taught to improve the heat resistance
and impact strength of polylactic acid (PLA) for applications
in injection molding and extrusion flow molding. The
composition is 30 – 60 % by weight PLA, 25 – 45 % by weight
of poly-3-hydroxyalkanoate(3-PHA) , 5 – 25 % by weight
aliphatic-aromatic polyester( eg polybutylene adipate-coterephthalate) for the continuous polymer matrix phase. A
reinforcing additive to the ternary polymer blend is taught
consisting of 10 – 40 weight % of a silicate(talc, mica,
kaolinite or montmorillonite). Heat deflection temperature,
Charpy impact strength and tensile elongation are shown
to improve for the ternary polymer matrix with the silicate
versus controls of PLA/silicate and binary polymer blends/
silicate.
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Years

ago

In January 2020, Harald Kaeb,
now Narocon Innovation Consulting, shares his
updated ‘wise’ comments with us:
Puuuhhh... I remember well my mixed
emotions when 2009 ended - the first and worst
year of the global financial crisis, after Dow had
fallen by 50% within one year and everything
was put into question: Growth, wealth and
wellbeing. We found our economical system
as is at stake, had looked into the abyss. We
could not yet imagine what it meant for the
bioplastics industry which was strongly on the
rise in the first decade of the new millenial. Just
think about the breaking news of biobased PE
and PET commodities which first production facilities
just went on-stream after years of preparations.

tinyurl.com/2010-kaeb

Guest Editorial

And, in December 2009, the industrial world
adopted the goal to keep the global warming
temperature rise below 2 degrees in Copenhagen,
promoting measures which should increase the use
of renewable energies, electric vehicles and other
CO2 saving technologies, thus bioplastics should
benefit - but will they? I was shaken between doom
and boom.

Dr. Harald Kaeb,
of EuropeSecretary General
an Bioplastics

entury

Building a Green C

no
l’? Actually there is
to ‘Business As Usua
‘Apocalypse Now!’
mous pressures that
Oh! What a year! From
look there are enor
you
r
reve
ly
Whe
final
!
we
l any more
one in which
business as usua
last decade was the
they
ing changes. The
expansive - because
will lead to far-reach
can become very
rials
to
mate
lead
raw
,
it‘s true
ed by humans will
noticed this. Yes,
And emissions caus
sustainable way.
have been regularly
are not used in a
quality of life. We
our
roy
dest
can
ges that
environmental chan
know it‘s true!
1960‘s, but now we
t
warned since the
It will be - and mus
century will be set.
shape of the new
the
2°C increase
de
deca
ing
In this com
only for the maximum
not
and
line,
e
dead
wabl
2020 is a
fuels from rene
be - a green one.
energy supplies and
and
must go ‘electric‘,
ily decrease, food
commitment. Cars
tion will also heav
, but total consump
try. Not everything
fores
and
e
ultur
resources will grow
sustainable agric
es
from
ness
ced
busi
sour
their
be
t
see
will
feedstocks mus
do not seriously start
then, but those who
takers of today will
will be perfect by
runners and risklong run. The front
the
in
ed
hilat
effectively anni
leaders.
ators,
be the real business
ated. Standards, indic
s must be substanti
f. Some of
sustainability claim
for providing proo
And be aware that
most important tools
be
and
will
Each
ls
d.
labe
lope
to be deve
measurements and
updating or are still
or carbon
place, others need
t tools such as LCA
them are already in
cted by measuremen
impa
then
be
tools
will
and
s
gory
these standard
every product cate
you want to shape
derived policies. If
footprint, and the
branch associations.
are represented in
to
do ensure that you
decade. In addition
cs MAGAZINE in the new
cs
first issue of bioplasti
as foamed bioplasti
I hope you enjoy this
rial highlights such
ts it features edito
losics, and
men
cellu
of
com
s
’
basic
‘wise
the
my own
ons. It explains
oxoautomotive applicati
in this issue for the
and bioplastics in
s a good closing word
essor Narayan offer
the article of Prof
episode.
and a Great Decade!
A Happy New Year,
Harald Kaeb

My key learning of getting wiser is: Yes,
you may be right in principle with your future
predictions, but you will never know WHEN it
will happen. “Cars must go electric” was right
but it happened only recently that car makers
switch production lines. And for plastics
circularity and recycled content come first,
again policies are neglecting bioplastics at
large. But finally we will see sustainably
sourced biobased and biodegradable
materials take over - it is just a matter of time: The plastic
world is more than ever groundshaking today, it cannot
sustain the way it is.
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10 years later the Dow almost has tripled again,
and growth was seen in many sectors: The digital
world took the lead, and renewable energies
soared: Photovoltaics and wind turbines were
increasing their share in the electric grid by
factors to significant levels in many countries.
However, the promotion did not comprise
renewable materials, biobased monomers and
polymers. The political and legal framework
which had pushed biofuels for quite a while did
not spread to biomaterials, for more or less
bad reasons. And despite their initial efforts
most Governments missed their Copenhagen
commitments to limit CO2 emissions leaving
us to a dramatic future threat and triggering
massive children protest today.
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Basics

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

Basics
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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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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1.2 compounds

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
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) 211 520 54 662
Julian.Schmeling@mcpp-europe.com
MCPP France SAS
+33 (0)2 51 65 71 43
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

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

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

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

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

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

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
2. Additives/Secondary raw materials 6. Equipment
6.1 Machinery & Molds
Biofibre GmbH
Member of Steinl Group
Sonnenring 35
D-84032 Altdorf
Fon: +49 (0)871 308-0
Fax: +49 (0)871 308-183
info@biofibre.de
www.biofibre.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
1.5 PHA

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

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

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

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

P O L i M E R

GEMA POLIMER A.S.
Ege Serbest Bolgesi, Koru Sk.,
No.12, Gaziemir, Izmir 35410,
Turkey
+90 (232) 251 5041
info@gemapolimer.com
http://www.gemapolimer.com
1.3 PLA

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

4. Bioplastics products
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

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
1.6 masterbatches

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

www.granula.eu

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

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

Zhejiang Hisun Biomaterials Co.,Ltd.
No.97 Waisha Rd, Jiaojiang District,
Taizhou City, Zhejiang Province, China
Tel: +86-576-88827723
pla@hisunpharm.com
Treffert GmbH & Co. KG
www.hisunplas.com
In der Weide 17
1.4 starch-based bioplastics
55411 Bingen am Rhein; Germany
+49 6721 403 0
www.treffert.eu

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

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

6.2 Degradability Analyzer

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

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
9. Services (continued)

Natur-Tec® - Northern Technologies
4201 Woodland Road
Circle Pines, MN 55014 USA
Tel. +1 763.404.8700
Fax +1 763.225.6645
info@natur-tec.com
nova-Institut GmbH
www.natur-tec.com
Chemiepark Knapsack
Industriestrasse 300
50354 Huerth, Germany
Tel.: +49(0)2233-48-14 40
E-Mail: contact@nova-institut.de
NOVAMONT S.p.A.
www.biobased.eu
Via Fauser , 8
28100 Novara - ITALIA
Fax +39.0321.699.601
Tel. +39.0321.699.611
Bioplastics Consulting
www.novamont.com
Tel. +49 2161 664864
info@polymediaconsult.com
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10. Institutions

10.2 Universities

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

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

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

bioplasticsmagazine.com

27.02.2020 - Frankfurt, Germany

You can meet us

7 European Biopolymers Summit
th

12.02.2020 - 13.02.2020 - Zaragoza, Spain
https://www.wplgroup.com/aci/event/european-biopolymer-summit

4th European Chemistry Partnering
https://european-chemistry-partnering.com

Biopolymers and Sustainable Composites

the next six issues for €169.–1)

04.03.2020 - 05.03.2020 - Valencia, Spain

http://www.biopolymersmeeting.com/en/home-en

14th BioPlastics Market

17.03.2020 - 18.03.2020 -Bangkok, Thailand

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

https://www.cmtevents.com/aboutevent.aspx?ev=200311&?from

World Bio Markets 2020

23.03.2020 - 25.03.2020 - Amsterdam, The Netherlands
https://www.worldbiomarkets.com/download-brochure-2020

8th Conference on Carbon Dioxide as Feedstock
for Fuels, Chemistry and Polymers

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

24.03.2020 - 25.03.2020 - Cologne, Germany

Plastics in Automotive Engineering

25.03.2020 - 26.03.2020 - Mannheim, Germany
https://www.vdi-wissensforum.de/en/piae
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A COMPLETE RANGE
OF SOLUTIONS.

BIOPLAST®,
INNOVATIVE
SOLUTIONS FOR
EVERYDAY PRODUCTS.

100% biodegradable,
BIOPLAST® is particularly
suitable for ultra-light
films with a thickness of
approx. 10-15 μm.

TRANSPARENT
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GMO FREE
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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.
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