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and meetings being postponed,
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our normal opportunities to meet, talk
and to exchange information, we like to
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or pdf – in combination with our daily
news on the website and our bi-weekly
newsletter makes it possible for you to
stay informed and to reach your target
group with articles and news from your
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issues of bioplastics MAGAZINE at our new
ePaper-Kiosk at
epaper.bioplasticsmagazine.com or
in our brand new app (see p. 17 for
details).
In any case, we hope you enjoy
reading bioplastics MAGAZINE. We are
optimistic and look forward to seeing
you - somewhere, sometime - later this
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www.twitter.com/bioplasticsmag

year. Stay healthy!
Sincerely yours

company or institution, no matter where
you are located.
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Chinaplast &
Interpack postponed
Chinaplas 2020 rescheduled to
3-6 August 2020 at NECC in Shanghai
In an effort to strengthen the prevention and
control of the coronavirus epidemic and to protect
the health and safety of all show participants,
CHINAPLAS 2020, the 34th International Exhibition
on Plastics and Rubber Industries, originally
scheduled from 21-24 April 2020 at National
Exhibition and Convention Center(NECC) in
Shanghai has been postponed. Hereby, we would
like to announce that the show will be rescheduled
to 3-6 August 2020 and the venue will remain
unchanged at NECC.

News

New
bioplastics MAGAZINE App
and ePaper-Kiosk
Read bioplastics
smartphone.

MAGAZINE

sooner on your computer, tablet or

Not only on a computer, but also on your tablet or smartphone
you can now easily read bioplastics MAGAZINE. And since printing
and mailing takes a while, you can even read it sooner. We will
make it available as soon as we send the files to our printing
company.

ePaper-Kiosk

Messe Düsseldorf is postponing the
leading international trade fair
Interpack.
It will now take place from 25 February to
3 March 2021.
In doing so, Messe Düsseldorf is following the
recommendation of the crisis management team
of the German Federal Government to take into
account the principles of the Robert Koch Institute
when assessing the risk of major events. Based
on this recommendation and the recent significant
increase in the number of people infected with
the new corona virus (SARS-CoV-2), including
in Europe, Messe Düsseldorf has reassessed
the situation. In addition, there was the general
ruling issued by the city of Düsseldorf on 11
March 2020, in which major events with more than
1,000 participants present at the same time are
generally prohibited. MT
www.chinaplasonline.com | www.interpack.com

https://epaper.bioplasticsmagazine.com

Smartphone App
Our new Android and iOS App let you
easily read bioplastics MAGAZINE on your
mobile device.
Both apps can be downloaded free of
charge.
Try it now! Go to the Google Play Store
or Apple App-Store and type in the search
term "bioplastics magazine".
www.bioplasticsmagazine.com/en/magazine/app

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-20200127

The global bio-based polymer market in 2019
A revised view (27 January 2020)
Turbulent times for bio-based polymers in 2019: PLA sold out despite
expansion, as did PHA. Biobased PP became available for the first time, there
was increased production of PBAT, PBS, bio-PE, starch-containing polymer
compounds and epoxy resins. The production of, particularly, biobased PET
decreased. At the same time, there is a lack of support from policy makers:
biobased and biodegradable plastics are lumped into the same category as
fossil plastics in the Plastic Policy.
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Carbios signs
Plastics Pact

Covestro develops composite
concept with kenaf fibres

Carbios, a French company pioneering
new bio-industrial solutions to reinvent
the lifecycle of plastic and textile
polymers,
recently announced the
signing of the European Plastics Pact
on the occasion of its official launch
in Brussels on March 6th, 2020.

For Toyota Motor Corporation's new "LQ" electric concept car, its car
component manufacturer, Toyota Boshoku Corporation, selected Covestro
as its partner for the joint development of a new, particularly lightweight
polyurethane composite material reinforced with natural kenaf fibres.

This Pact forms a European network of
companies, States and NGOs who want
to join forces to create a true circular
economy of plastics that enables all
market players to meet, or even exceed,
the plastic recycling targets set by the
European Union. This public-private
coalition will work, on all levels, to improve
the recyclability and reusability of products
by incorporating more recycled materials
into new products and packaging.
As such, Carbios’ innovation, in the
field of plastic recycling, is a pioneering
solution to help achieve these objectives.
Already, the company has entered into
a Joint Development Agreement with
Novozymes, securing the production
of Carbios’ proprietary PET-degrading
enzymes at both a demonstration level
and an industrial scale. The agreement
allows the company to demonstrate
the positive environmental impact of
its technology, ensuing it will be able
to provide its future customers with
a ‘sustainable solution for the infinite
recycling of PET-based products’.
In a collaborative and cross-border
approach, Carbios and Pact partners
want to share their expertise to engage all
stakeholders in virtuous management of
the plastics lifecycle. In this context, the
signatories will ensure a complementarity
with existing global initiatives, whose
foundations are aligned with the New
Plastics Economy Global Commitment
of the Ellen MacArthur Foundation
and the Circular Plastic Alliance.
According to Jean-Claude Lumaret,
CEO of Carbios, the European Pact marks
a new step towards the deployment of a real
circular economy based on innovation and
collaboration between the market players
and the Member States with the greatest
commitment to sustainable development.
“We are proud to contribute to its
implementation and share this collective
ambition to achieve a better management
of the lifecycle of plastic.” MT
www.carbios.fr
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Based on its innovation leadership, Covestro was chosen as partner
for jointly developing a new polyurethane composite material for the new
Toyota electric concept car. The material is based
on a combination of Covestro's advanced
Baypreg F NF technology and Toyota
Boshoku's expertise in using kenaf
fibers, and offers a lightweight and
sustainable solution. In the “LQ”,
the new product is used in door
trims: a world first in a car model
from this manufacturer. MT
www.covestro.com

Starbucks trialling new
prototype BioPBS cup
Founded by Starbucks and McDonalds, the NextGen Consortium
is a multi-year, global consortium that aims to address the global
issue of single-use food packaging waste by advancing the design,
commercialization, and recovery of food packaging alternatives.
NextGen Cup is the first initiative by the NextGen Consortium, which aims
to advance recoverable solutions for the fibre, hot and cold, to-go cup system.
To that end, the consortium launched the NextGen Cup Challenge in 2018,
an open, global design competition, that received nearly 500 submissions.
Rigorous winnowing by the jury narrowed these down to 12 winners.
Starbucks is now putting one of the twelve winners of the NextGen
Cup Challenge to the test. The BioPBS cup, submitted by Thailand-based
PTT MCC Biochem Company, has been in circulation in select stores in
Vancouver, Seattle, San Francisco, New York and London since 9 March 2019.
The cup, which is being tested in the stores for a limited time,
features an innovative cup liner, made from the bioplastic bioPBS, which makes the cup certified compostable and recyclable.
The tests are designed to provide key insights and learnings into the
partner and customer in-store experience with the goal of no noticeable
differences in performance between the new cup and current cup.
The testing does not end there. Starbucks is currently working with Closed
Loop Partners, the Consortium and other businesses on continuing to test
and validate the recyclability of the various challenge winners, including
the BioPBS cup. The company
is also continuing the work
with key stakeholders in the
recycling industry to advocate
for increasing the overall
recyclability of cups and ensure
they are ultimately accepted
within municipalities.MT
tinyurl.com/stb-mcd

daily upated news at
www.bioplasticsmagazine.com

News

EUBP: No circular economy without bioeconomy
“European Bioplastics (EUBP) welcomes the new Circular
Economy Action Plan (nCEAP). It’s an ambitious step forward
to transform Europe into a circular economy,” said François
de Bie, Chairman of European Bioplastics.
“As EUBP, we especially endorse the European
Commission’s commitment to support the sustainable and
circular bioabsed sector through the implementation of the
Bioeconomy Action Plan,” he added.
“We have long been criticizing the rather
artificial separation of the circular economy and
the bioabsed economy. These two, however, are
very much interlinked, and we are happy to see
that this seems to have finally been understood.”
As to on-going and planned initiatives regarding
plastics, notably with a focus on packaging, EUBP
would, however, prefer a more differentiated
approach from the Commission.
“While we certainly support measures to reduce
(over)packaging and packaging waste as well as
the drive to design packaging for re-use and
recyclability, a mere focus on mechanical
recycling and on introducing quotas for the
use of recyclates is jumping to short,”
said de Bie. “This is particularly the case
when it comes to food contact materials.”
According to EUBP, the announced establishment of rules
for the safe recycling of plastic materials into food contact
materials other than PET will not solve the health and safety
issues associated with the use of recyclates. This applies in
particular to the short to medium term.
“There is a good reason why, today, recyclates other than
PET are not admitted as food contact materials, as, currently,

there is no way to guarantee the elimination of potentially
hazardous legacy materials,” he noted. “Therefore, we
strongly encourage the EC to support the use of sustainably
sourced bioabsed virgin material for packaging requiring food
contact approval. This should be reflected in, for example,
the guidance on eco-modulation of EPR fees. In general,
recycling of plastic packaging needs to be understood in line
with the WFD Art. 3 as mechanical, chemical or
organic recycling.”
The EC’s commitment to assess
biodegradable and compostable plastics in
order to determine which applications may
be beneficial to the environment, is very much
supported by EUBP.
“We are convinced that a thorough
assessment
of
EN
13432
certified
biodegradable and compostable plastics
packaging will eventually reach the conclusion
that there are quite a few applications where
compostability makes perfect sense,” said de
Bie.
Packaging, which is prone to be
highly contaminated with food waste,
will not be mechanically recycled.
Instead, in most cases, it will be
incinerated, or even worse, landfilled.
The recently published action plan aims at accelerating
the transformational change required by the European Green
Deal. “We see ourselves in a crucial role to help achieving
the deal and the nCEAP as one of its key deliverables. The
bioplastics industry is looking forward and willing to provide
strong support,” de Bie concluded. MT
www.european-bioplastics.org

NatureWorks' Tim Goodman New Chair of BPI Board
Congratulations to NatureWorks' Senior Circular
Economy Manager, Tim Goodman, for his new additional
role as Chair of the BPI Board. BPI (Biodegradable
Products Institute) is North America's leading
certifier of compostable products and packaging.
Their third-party certification program ensures
that products and packaging displaying the
BPI logo have been independently tested
and verified according to scientifically based
standards for compostability, such as ASTM D
6400.
“As a certification organization, one immediate
need is to ensure that the certification program
is running as efficiently as possible.”, Tim
said in an interview. “ We have heard
from a number of our members that the
processing times for new certifications
and re-certifications are taking longer than it should.”

About upcoming challenges for BPI Tim added: “Some
threats and challenges we face as an organization include
composters not accepting certified products due
to contamination concerns, acceptance issues at
composting facilities due to National Organic
Program (NOP) restrictions, concerns around
toxics in compostable products, and bridging
the gaps between ASTM disintegration rates
and in-field disintegration rates. If we can make
progress on these issues, I am convinced it will
open more markets to compostable products
and increase acceptance by composters of
those products.”
"If we can improve efficiencies in
our current certification program and
address the anticipated challenges,
our efforts will strengthen us as
an organization and help grow BPI and our industry as a
whole", Tim concluded. MT
Read the full interview at

tinyurl.com/timgoodman
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Events

bioplastics MAGAZINE presents:
6th PLA World Congress
19 – 20 MAY 2020 MUNICH › GERMANY
New: 07-08 October 2020

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

6th PLA World Congress, programme

www.pla-world-congress.com

Wednesday 07 October 2020
08:30-08:45 Michael Thielen, Polymedia Publisher

Welcome Remarks

08:45-09:15 Michael Carus, nova-Instutit

PLA from Renewable Carbon

09:15-09:40 Amar K. Mohanty, University of Guelph

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

09:40-10:05 José Àngel Ramos, ADBioplastics

PLA-Premium: broadening the PLA applications

10:05-10:30 Jae Yeon Park, SK Innovation

Low pH Lactic acid production using novel acid-resistant Yeast

11:10-11:35 Gerald Schennink, Wageningen UR

Latest achievements in PLA processing

11:35-12:00 Zsolt Bodnár, Filamania

Composite PLA Filament für 3D Printing

Lien Van der Schueren, Bio4Self
12:00-12:25
(Centexbel, Tecnaro, Fraunhofe)

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

13:45-14:10 Udo Mühlbauer, Uhde Inventa-Fischer

Uhde Inventa-Fischer’s Technology for Recycling of PLA

14:10-14:35 Francois de Bie, Total-Corbion PLA

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

14:35-15:00 Erwin Vink, NatureWorks

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

15:00-15:25 Tanja Fell, Fraunhofer IVV

Design for recycling of PLA packaging materials Evaluation examples and recycling processes of packaging materials

16:00-16:25 Clementine Arnault , Carbiolice

Latest advances with EVANESTO® at industrial scale

16:25-16.50 Luana Ladu, TU Berlin

Integrated sustainability assessment framework for PLA

17:00-17:30 Panel Discussion ,

PLA - Global supply challenges

Thursday 08 October
09:00-09:25 Carsten Niermann, FKuR

Modifying PLA for two component injection molding applications

09:25-09:50 Manjusri Misra , University of Guelph

Recent Developments of PLA in Durable Applications

09:50-10:15

Nopadol Suanprasert, Global Biopolymers

PLA PROSPECT FOR GEOTEXTILES – THAILAND’s EXPERIENCE

10:15-10:40 Johannes Ganster, Fraunhofer IAP

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

11:20-11:45 Eli Lancry, Tipa

How does PLA contribute to compostable packaging?

11:45-12:10 Bill Horner, Single Use Solutions

Every Bottle Back

12:10-12:35 Daniel Ganz, Sukano

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

12:35-13:00 Miguel Angel Valera, AIMPLAS

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

14:15-14:40

Ramanai Narayan,
Michigan State University

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

14:40-15:05

David Grewell,
North Dakota State University

Welding of PLA

15:05-15:30 Benjamin Rodriguez , Fraunhofer IAP Making PLA suitable for flexible film applications
15:30-15:55 Tom Bowden, Sidaplax

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

16:05-16:10 Michael Thielen, Polymedia Publisher

Closing remarks

Subject to changes, please visit the conference website
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6th PLA World Congress
19 + 20 MAY 2020 MUNICH › GERMANY
New: 07-08 October 2020

07-08 October 2020 in Munich / Germany

Gold Sponsor:

Bronze Sponsor:

organized by

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
1st Media Partner

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:

Media Partner

Supported by:

bioplastics MAGAZINE [06/19] Vol. 14
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Events

organized by
Co-organized by Jan Ravenstijn

Preliminary Programme

www.pha-world-congress.com

Session 1.: Industrialization of the PHA-platform
•
State-of-the-art of the PHA-platform
•
Start-ups of new capacities and plans to expand
•
GO!PHA, the global organization for the PHA-platform: start, activities and plans
Speakers:
Jan Ravenstijn – Recent platform developments
Phil Van Trump – Danimer Scientific USA
Erwin LePoudre – Kaneka Belgium / Japan
David LeBlanc – RWDC-Industries USA / Singapore
Gaetano Dedual – Futurity New Zealand
Rick Passenier – Global Organization for industrialization of the PHA-platform Netherlands
Session 2: Global legislative and regulatory matters
•
Overview of relevant legislations
•
Legislative activities on Single Use Plastics in California, China and the EU
Speakers:
Lara Dammer – Nova Institute Germany
EU Representative on legislation in Europe (t.b.c.)
US representative California (t.b.c.)
Chinese representative China (t.b.c.)
Session 3: New Plastics Economy
•
Review of the project status
•
Developments in biodegradation insights in all environments
•
End products where biodegradation is a justified and/or required need
Speakers
Bruno De Wilde – OWS Belgium
Michael Carus – Nova Institute Germany
Sander DeFruyt – Ellen MacArthur Foundation (t.b.c.)
Session 4: Application developments
•
Broad variety of current applications in both durable and one-time-use articles, with extensive examples of
•
Applications for the Cosmetics and Medical markets
•
Applications for Packaging
•
Applications as additive for the Coatings market
•
PHA-products for fibers
•
Examples developed in the electrical and the furniture markets
Speakers:
Franco Colombo – ABB Italy
Eligio Martini – MAIP Italy
Ronald Krijns – BYK / Altana Netherlands
Garry Kohl – PepsiCo USA
Guy Buyle – Centexbel Belgium
Lenka Mynarova – Nafigate Czech Republic
Liusong Yu – MedPHA China
Alessandro Carfagnini – Sabio Materials Italy
Session 5: Technology developments
•
The use of a very differentiated renewable feedstock base, based on carbon from the atmosphere, biosphere and technosphere
•
The move away from new fossil-based feedstock
•
Development of new Downstream Processing technologies
•
New academic initiative for a series of industrial PhD projects to advance the Materials Science knowledge
of the PHA-platform polymers
Speakers:
Robert Celik – Genecis Canada
Manfred Zinn – HES-SO Switzerland
Teng Li – Bluepha – China
Edvard Hall – Bioextrax Sweden
(t.b.c.) – AMIBM Netherlands / Germany
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…from Embryonic to Early Growth
PHA (Poly-Hydroxy-Alkanoates or polyhydroxy fatty acids)
is a family of biobased 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 of polyhydroxy alkanoates. Here the microorganisms store a particularly high level of energy reserves
(up to 80% of their own body weight) for when their
sources of nutrition become scarce. Examples for such
Polyhydroxyalkanoates are PHB, PHV, PHBV, PHBH and
many more. That’s why we speak about the PHA platform.
This PHA-platform is made up of a large variety of
bioplastics raw materials made from many different
renewable resources. 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 andPHA products inks. So PHAs
cover a broad range of properties and applications.

That’s why bioplastics MAGAZINE and Jan Ravenstijn are
now organizing the 2nd PHA-platform World Congress on
2-3 September 2020 in Cologne / Germany. This congress
continues the great success of the 1st PHA platform World
Congress and the PHA-day at the Bioplastics Business
Breakfast @ K 2019. We will again offer a special “Basics”Workshop in the day before (Sep 1) - if there are sufficient
registrations...
The congress will address the progress, challenges and
market opportunities for the formation of this new polymer
platform in the world. Every step in the value chain will
be addressed. Raw materials, polymer manufacturing,
compounding,
polymer
processing,
applications,
opportunities and end-of-life options will be discussed by
parties active in each of these areas. Progress in underlying
technology challenges will also be addressed.
2-3 September 2020 in Cologne / Germany.
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Thermoforming / Rigid Packaging

Moulds for thermoforming
and blow moulding
Short series production moulds for bioplastics in packaging
a)

C

onsumers increasingly demand more sustainable
products and, fortunately, this trend is being increasingly supported by novel material developments,
among other measures. The consumer products industry,
such as packaging, toys, etc. is conscious about achieving European environmental targets and users demands.
Therefore, they are focusing their efforts in decreasing
their environmental impact through different routes such
as technology optimisation, new products conception or
biomaterial implementation. Nevertheless, bringing new
products to market requires an important investment in
both cost and time, and this is even more difficult when introducing innovative materials which are totally new for the
company.
The product development cycle of new consumer
goods can be greatly accelerated thanks to the additive
manufacturing (AM) technologies, which allow the
production of prototype moulds which are quicker and
cheaper than conventional ones. Owing to the advances in
AM materials and technology, these prototype moulds can
be used for the production or even the customisation of
short series of final products, ready to test or to sell.
The Innovative Materials and Manufacturing area of AIJU
has been researching on these two lines during the last 15
years: biomaterial developments for AM or conventional
processes, and AM prototype moulds, collaborating with
different consumer product companies in the conception
and launching of new products. Considerable progress
has been made in the understanding of the possibilities
of current AM polymeric materials, design limitations and
optimization of manufacturing parameters, achieving the
manufacturing of moulds to produce pre-series or short
series of thermoplastic parts.
These parts are no longer considered as prototypes but
as final products, where the materials and properties are
identical to those obtained through a large-scale conventional
manufacturing process, but in very short timeframes and
at a lower cost. Moreover, new bioformulations based on
biodegradable or biobased polymers filled with natural
additives, such as cellulosic fibres, almond shell or CaCO3
from eggshell, have been successfully processed with the
developed AM moulds.

Thermoforming
Fig. 1 shows some examples of thermoforming polymeric
moulds for packaging manufactured by three different AM
technologies: laser sintering (using polyamide material), 3D
printing Polyjet (with acrylic resin) and FDM (with ABS). As
the AM process works adding successive layers, the mould
designers can take profit of the freedom of design, being
able to carry out topological optimisation or other required
features during the mould manufacturing.
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Fig. 1: Thermoforming prototype moulds manufactured by AM
technologies and materials: a) laser sintering DTM 2500 plus
equipment with PA12 and PA12+Aluminum, b) FDM DT600 with
ABS filament and c) Stratasys® PolyJet J750 with acrylic resin.

In the case of polyamide moulds, it is worth highlighting
that the intrinsic porosity of the sintered parts facilitates
the vacuum step without the need of machining vacuum
channels in the mould.
Another remarkable characteristic of these moulds was
the as-produced surface texture, which is reproduced in the
thermoformed parts. A surface finishing can be applied to
the moulds in order to produce smoother cavities. However,
companies liked the result, as sometimes the moulds are
specifically textured to get this type of aesthetics.
Polyjet technology works with a high printing resolution
of 30µm, thus the moulds presented a very high surface
quality compared to the FDM moulds, as can be seen
in Fig. 1, in which the surface finishing was not so good
according to the quality required by the final packaging
and, in this case, post-processing is necessary. Mechanical
properties of the moulds were satisfactory in all cases and
the thermoforming process was carried out successfully by
using PET material, ending in a series of product ready to
use, as can be seen in Fig. 2. Other biomaterials, such as
bioPET (30 % biobased content by weight) or PLA sheets
can be used for the thermoforming of these products.
Fig. 2:
Products
manufactured
by using the AM
thermoforming
moulds with
PET.

Machinery
By:
Asunción Martínez-García, Nacho Sandoval-Pérez, Miguel Ángel León-Cabezas,
Ana Ibáñez-García
AIJU, Innovative Materials and Manufacturing Area
Ibi (Alicante) Spain

Blow Moulding
Another demonstrator of a blow moulded package (see
Fig. 3) has been developed by manufacturing the prototype
mould with PolyJet 3D printing technology. The blowmoulding package is generally a product that requires low
thickness and the final properties, quality and performance
of the final product need to be validated. This example
required a short series of 50 bottles of different materials:
high-density polyethylene (HDPE) and biobased polyethylene
(bioPE) filled with natural wastes (cellulosic fibres, almond
shell or calcium carbonate (CaCO3) from eggshell).
Customisation possibilities were added during the
design of the mould by a modular and parametric design
of the bottle, contemplating three design options of the
central body. The exterior of the mould, as well as other
requirements (anchors, positioning, material inlet nozzle,
type of closure, etc.), were designed subject to the extrusion
blow moulding machine to be used available at AIJU.

The biobased materials were successfully processed
by slightly varying the blow moulding process parameters
used for HDPE, obtaining the expected 50 units of bottles
(Fig. 5). Due to the polymeric nature of the mould, it was
only necessary in the blow moulding extrusion process
to contemplate a cooling time greater than that usually
required in conventional metal moulds. The advantages
of these moulds are the lower cost compared to the metal
ones and that they can be obtained within a period not
exceeding 5 business days, being also a more sustainable
cycle.

Three different biobased materials were developed
Fig. 5: Blow moulded bottles obtained with the prototype mould
with different materials: HDPE and bioPE with almond shell,
cellulosic fibres and CaCo3 from eggshell.

These studies have demonstrated the wider possibilities of
combining AM technologies and biomaterials for improving
new product development from an environmentally friendly
point of view. This more sustainable solutions will allow
consumer industries to obtain a competitive advantage and
a position ahead of their competitors.
Fig. 3: Prototype mould/insert for blow moulding manufactured by
AM technologies Stratasys® PolyJet with an acrylic resin.

by extrusion-compounding of the bioPE supplied by
NaturePlast (Ifs, France) with 30 wt% of cellulosic fibre
Arbocel® from Rettenmaier (Rosenberg,Germany), almond
shell (of < 0.5 mm particle size), supplied by Nutrición
Animal Hermen (Alcantarilla, Spain) and CaCO3 OVOCET®
from Eggnovo (Villatuerta, Spain) (Fig. 4).

AIJU would like to acknowledge the companies Exclusivas
Rimar (Suavinex), Indesla, and Sarabia Plastics for their
collaboration in the prototype mould cases. Authors also
thank the Valencian Institute of Business Competitiveness
(IVACE) for the financial support of biomaterials and AM
moulds developments.
www. aiju.es

Fig. 4: Bio
formulations
with almond
shell, cellulosic
fibres and
CaCo3 from
eggshells
developed
in AIJU and
used for blow
moulding of
bottles.
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Thermoforming / Rigid Packaging

good natured acquires
thermoforming company

G

ood natured Products (Vancouver, BC, Canada) recently
announced that it has entered into a definitive agreement with the shareholders of Shepherd Thermoforming & Packaging (Brampton, ON, Canada), a leading thermoformer with over 35 years’ experience, to acquire 100 % of
Shepherd and all its real estate assets.
Shepherd designs custom packaging including engineering,
mold production and final product manufacturing for both thin
gauge and heavy gauge applications. Their customers include
several Fortune 500 companies located throughout eastern
Canada and the northeast United States.

“After nearly doubling our revenues in 2019, this transaction
marks another significant milestone in the company’s
growth trajectory. The acquisition enables us to increase our
production capacity and expand our plant-based packaging
assortment to meet the needs of more customers,” said Paul
Antoniadis, CEO of good natured®. “Whether it be through
existing molds available at the Shepherd facility, or the ability
for us to expand on the development of custom packaging
solutions, one of our largest growth sectors, our production
capacity and assortment has now increased significantly.”
Paul went on to add “the strategic location of Shepherd’s

facility also provides good natured with a strong and easily
accessible entry point into Ontario and eastern Canada, as
well as the northeastern United States.”
Paul concluded by saying, “We’re delighted to welcome Mark
and Todd Shepherd and the entire Shepherd team to the good
natured family. We share a common vision to be leaders in
the development and adoption of sustainable, planet-friendly
packaging solutions in North America, so the combination of
our collective expertise, people and manufacturing capability
further positions the Company to execute against this
ambition.
“We are very excited to partner with good natured and
continue the legacy of our business that was started in 1984 by
our father Barry Shepherd,” said Todd Shepherd, President of
Shepherd Thermoforming & Packaging Inc. “Our customers
are increasingly requesting plant-based alternatives, so
joining together with good natured, as we have on several
projects over the past four to five years, will accelerate our
ability to meet this growing demand.”
The closing of the transaction is expected to be not later
than April 30, 2020. MT
www.goodnatured.ca
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Automotive
Machinery

Blown film lines
for the production of bio based films

K

uhne Anlagenbau (Sankt Augustin, Germany) as one of the pioneers in
blown film extrusion, has been dealing with organic raw materials for a
very long time. In addition to polyolefin and barrier raw materials, the importance of biobased raw materials has grown in the recent years. Starting in
some Scandinavian countries, then in France, Italy, Spain and now worldwide,
the demand for packaging materials made from organic materials is steadily
increasing. In addition to replacing thin HDPE bags for fruit and vegetables in
supermarkets, there are more and more new areas of application in the agricultural sector for cover films, greenhouse films, mulch film and much more.
The raw materials are mainly based on starch (corn or potato starch) or PLA
(lactic acid based). Most organic films produced on Kuhne Smart Bubble® lines
are quite thin, 10 to 30 μm and soft. The more PLA is in the raw material, the
stiffer the film becomes. Pure PLA is difficult to produce in blown film, it is more
likely to be used in the flat film process.
In the beginning there were glycerins (oily) in the raw material that escaped
during extrusion. Therefore an extraction was necessary. If a lot of monomer
escapes, the suction is positioned between the die and cooling ring, otherwise
on the calibration basket. However, due to improved raw materials, suction is
no longer so important.
A special geometry of the lip or plasma coating of the lip is used to prevent
monomer from settling on the cooling ring lip.
The raw materials are processed at low processing temperatures of max.
160 °C, and since as little as possible shear should be brought into the melt,
specially developed Kuhne Anlagenbau low-temperature screws in barrier
design are usually used.
Because of the heat sensitive raw materials the extruder output is lower
than when processing PE, therefore larger extruders are necessary. Blow up
ratios are usually 1:3 to 1:3.5 for thinner films with10-20 μm thickness. Colors,
additives etc. are also available in abiobased version.
Originally, mono layer blown film lines were mostly used, but now also 3 layer
lines with PET copolymer as a thin inner / outer layer are available.
Edge trim and start-up waste material can be recycled and reused on Kuhne
lines. Either mixed with virgin material or run in the middle layer of a three layer
line. The films are industrially compostable. MT
www.kuhne-ab.de/en/
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Wood-based plastic
from Finland

F

orest-rich Finland has produced many innovations
based on wood biomass. Now a novel wood-based
bioplastic material has been developed by the Finnish
technology company Woodly (Espoo, Finlad). The material –
also named Woodly® – is a clear, transparent, carbon-neutral
plastic suitable for all conventional converting technologies
and a whole variety of applications making it highly versatile.
The main raw material of Woodly is cellulose. The chemical
modification of the ingredients allows a thermoplastic
polymer to be produced from the white, powdery, nonthermoplastic cellulose. The material is the first of its
kind in the world. Woodly is supplied as shining glass-like
granulates that resemble small pearls, yet Woodly can be
processed with film blowing, cast film extrusion, extrusion
coating and injection moulding, “which is not possible with
other cellulosic materials,” as Martta Asikainen,
CTO of Woodly told bioplastics MAGAZINE. Details
on the modifications they make, were, however,
not disclosed. Woodly performs well also in
composites.

Scalability is the key
Woodly packaging or products can be massproduced with the existing production lines of plastic
industry, unlike many other innovations that require
large scale investments from manufacturers. It is easy
for manufacturers, retailers, and brands to shift from
conventional plastic packaging because they don’t need to
change their existing machinery. The global breakthrough
of Woodly packages is possible through cooperation with its
partners – Wipak Group (Helsinki, Finland) and Amerplast
(Tampere, Finland). Both companies produce plastic films
and packaging and are globally renowned operators.
The development of Woodly’s material began in 2011 and
the company has manufactured packaging prototypes made
of wood-based plastic for companies in the consumer goods
sector. In 2019, the company ran several industrial-scale
tests with pilot customers and is now in 2020 commercially
ready. The first commercial applications will be various
types of film packages developed for the needs of specific
brand owners and will enter market before Summer 2020.
Woodly is safe to use for food packaging and complies with
the EU regulations. One of the products, that Woodly and
Wipak Group have developed in partnership, is the world’s
first wood-based modified atmosphere packaging ideal for
perishable foods.

Focus on recyclability
The key in the plastics packaging market is to develop a
recyclable biobased packaging which is easy to collect and
recycle in the future. Woodly answers these expectations
very well and has been designed to be recyclable with
the processes used for mechanical plastics recycling.
In recycling tests, the material’s quality and mechanical
properties remain for at least 5 cycles of mechanical
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recycling. However, if Woodly eventually ends up in mixed
waste for incineration, the energy recovered from Woodly
products yields 70 % less fossil-based carbon dioxide than
burning traditional plastics. Woodly is not biodegradable or
compostable and is not targeting those markets.

Sustainable solutions
Cellulose is the most abundant organic polymer on Earth.
It is already omnipresent as the main component of plant
cells and key building block for many materials like textiles
and paper - and now also to create plastic. For biomaterials
to replace fossil ones, they must be sustainably and
responsibly sourced from the beginning. Woodly
has chosen to use only FSC certified wood.
This means that the forests are managed
according to international ecological
and ethical standards. Currently,
the biocontent of Woodly is 4060 % and the biocontent has
been confirmed in tests by TÜV
Austria. Woodly has carried out a
life-cycle assessment in accordance
with ISO14044 and ISO14040 standards
made by third party AFRY (former
Pöyry) from Stockholm, Sweden, and
the material was confirmed to be carbonneutral. “When looking at impact categories
such as global warming potential, Woodly has a
negative GWP. During the growth phase of the biobased
components of Woodly, they have absorbed more CO2 from
the atmosphere than the production of Woodly and of the
fossil components causes emissions,” as Martta explained.
The innovation continues and the technical team of
Woodly is constantly working to further improve the
biobased content towards 100 % and further improvements
in the carbon footprint are planned. MT
www.woodly.com
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Agriculture/Horticulture

Bioplastics in
Agriculture and
Horticulture

Smith, D.,
Gaugler, M.,
Graichen, F.
Scion
Rotorua 3046,
New Zealand

Bioplastics for Agriculture/Horticulture in a
sustainability context

(1) Technosphere (recycled plastics and composites)

It is interesting to reflect on the challenges of plastics and
bioplastics in agriculture and horticulture applications with
the recent communications around the European Green Deal
[1] in mind. There is broad agreement that, in addition to the
principles set out in this roadmap, we will need a broader
perspective, including connectivity to the bioeconomy. It
is neccesary to link bioeconomy and circular economy.
Without considering the organic/biological material cycles
and the challenge of contaminated waste, a transition to a
circular economy and Europe’s ambitious goals of becoming
a resource-efficient and competitive economy with zero net
greenhouse gas emissions by 2050 will hardly be possible.

(3) Biosphere (biobased plastics and composites)

Bioplastics in the agriculture and horticulture sectors are
a great example for the challenges and opportunities through
the convergence of circular economy and bioeconomy. In
2019 Schuttelaar and Partners outlined the current use of
plastics in agriculture [2]. Currently 2 % of plastics globally
produced are used in agriculture applications. This ratio is
expected to increase – especially given the rapid growth of
the market for agricultural films.
Considering the ongoing sustainability discussions around
plastics, it is easy to forget that the use of plastics in both the
agriculture and horticulture sectors has resulted in increased
crop production, improved food quality, reduction of food
waste as well as the improvement of the overall ecological
footprint. For a world that is facing challenges like feeding
10 billion people by 2050, a plastic waste flood and reduced
availability of finite resources – acceleration of innovative and
sustainable solutions in both sectors is required.
One major challenge of the use of plastics in both
agriculture and horticulture sectors is the associated plastic
waste and environmental impacts. While recycling and
recovery are sometimes the appropriate solution – plastic
and plastic products deployed in both sectors are dominated
by short duration/single use. This requires specific end of
life considerations as large amounts of waste plastics must
be properly managed (burning, abandoning, burying or wild
landfilling are unsustainable solutions).
Additionally, it is necessary that the sources of the feedstock
used for these plastic applications and the respective end of
life options are closely interlinked. It is critical to make use
of the bioeconomy/circular economy linkage and change the
conversation to sustainable/renewable carbon as feedstock
for the material used. Sustainable carbon can be derived
from three sources – instead of using virgin fossil-based
material (cf. bioplastics MAGAZINE 01/2020 [3]]
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(2) Atmosphere (CO2-based plastics and materials)
These three sources should not be competing against each
other – for different materials and regions one or the other
solution might be preferred. One can even expect different
feedstock sources for the same material, depending on seasonal
or local feedstock availability, e.g. polyhydroxyalkanoates (PHAs)
from carbon dioxide vs from biomass residue.
A similar concept applies to the appropriate end of life options:
(1) Reuse
(2) Recycle
(3) Biodegradation/composting
It is not about which end of life option is superior – it is
about appropriate solution for any given product in their
specific environment. The following part outlines the global
and New Zealand specific state of the art of bioplastics use
in agricultural and horticultural products.

Current example of plastics used in the
Agriculture/Horticulture industry
In both sectors – plastics are used for a wide variety of
applications – Plastics Europe [4] and Scarascia-Mugnozza
[5] outlined some of the best-known examples for materials
and applications.
A wide range of plastics are used in agriculture, including,
polyethylene (PE), Polypropylene (PP), Ethylene-Vinyl Accetate
Copolymer (EVA), Poly-vinyl chloride (PVC) and, less frequently,
Polycarbonate (PC) and poly-methyl-methacrylate (PMMA).
The most important applications include:
 Greenhouses
 Tunnels
 Mulching/mulch film
 Netting
 Piping
 Silage wraps, strings (twine), ropes and pots
 Plastic reservoirs/irrigation systems
 Packaging of agricultural products

Biobased plastics & materials in agriculture/
Horticulture – International examples
Looking at the requirements for plastics in the agriculture
and horticulture sector reuse and recycle come with big

Agriculture/Horticulture
Food for Thought
Is it feasible to have a consistent standard for all agriculture
and horticulture products, not just mulch?
If the mulch standard is the only current standard for
biodegradation in soil, what claims can manufacturers of
biodegradable clips, sleeves and others make?

challenges. The products get in contact with soil, dirt, plants
and other materials – therefore mechanical recycling or
reuse are not suitable in most cases. For these applications –
degradability and/or compostability are largely the preferred
end of life options. It is not surprising that bioplastics play an
increasing role in these sectors – some of the best-known
products today include plant pots and mulch films [6].
However, while biodegradable plastics may currently
be seen as only differing in end of life option from nondegradable counter parts, they will enable wider system
changes and open possibilities with significant additional
environmental and economic benefits.
Several companies – such as SelfEco [7] - are a good
examples for innovations in this space –providing biobased
and compostable plant pots that also deliver nutrients
directly incorporated into the degradable pot walls. Delivering
targeted nutrients at defined locations and growth stages of
the plants reduces nutrient leakage, i.e. loss.
Biodegradable mulch films are becoming more and more
readily available [8, 9] – allowing food production with a
minimum use of pesticide and reduced use of irrigation
water. Ploughing-in of mulching films after use instead of
collecting them from the field is practical and improves the
economics of the operation.

Biobased plastics & materials in agriculture/
Horticulture – New Zealand examples
New Zealand is a country dominated by the primary
sectors – such as agriculture, forestry and horticulture
and has all the setting and ingredients for a successful
circular bioeconomy. Scion has been applying a sustainable
design approach combined with research and development
of bioplastics for many years. Scion has developed several
solutions to enable the transition to a circular bioeconomy.
A number of these were developed with the agriculture and
horticulture sector in mind [11] – examples include:

EN 17033 specifies not only regulated metals, biodegradation
and ecotoxicity, it also specifies mechanical and optical
properties of the films. If a product passes three out of the five
criteria - chemical analysis, biodegradation (>90% in 2 years at
ambient soil conditions in soil, not compost or vermiculite) and
ecotoxicity, is this good enough? If so, what claims can be made?
What about samples that need to survive intact longer than
two years in soil, like erosion control pegs?
How can global standards take regional climate differences
and agricultural practises into account?
Biodegradation testing specifies a test environment to
ensure that results are meaningful and comparable. However, it
remains a challenge to identify how, for example, biodegradation
data measured at 25 °C applies to countries where soil or even
air temperatures rarely go above 20 °C. Conversely, products
designed for hot and humid climates might degrade sufficiently
faster in real life than in a climate-controlled test laboratory.
Shelf life labelling and testing is based on testing in the
relevant environment and can only to certain extend by
supported by accelerated testing. While this is a complicated
subject, is a similar approach feasible for the complex and
undoubtable important area of biodegradation of plastic?

Summary
Plastic and ultimately bioplastic use in agriculture and
horticulture is increasing. While creating challenges around
material use and disposal it will save water and nutrients
and will reduce the use of pesticides. Even crop cultivation in
deserts will be feasible. Biobased and biodegradable plastic
alternatives are a possible answer to the end of life and with
that environmental challenges that current fossil-based,
non-degradable options create. They offer the combination of
sustainable material (biobased) with a sustainable end of life
option (compostability) while offering all the benefits of plastics
use in the agriculture and horticulture sectors. They can be a
vital piece in the transitioning the green sectors of agriculture
and horticulture a circular bioeconomy.
References
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What about standards and testing?
A big challenge for both industry and consumers is the lack of
consistent certification standards. While a standard (EN 17033)
for agriculture/horticulture mulch film exists [10] – this is largely
not applicable for most other products. To avoid mislabelling
and greenwashing, a consistent standard must be developed
and implemented.

[6] https://www.european-bioplastics.org/market/applications-sectors/
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New mulching film
A new milestone for organic farming and soil
protection.
Novamont’s MATER-BI bioplastic, which is used for
the production of soil-biodegradable mulching films in
compliance with European standard EN17033, has been
certified to comply with the “AIAB Technical Means”
specification, which aims to guarantee all farmers and
professional users products that are compatible with the
environment and meet technical and ethical sustainability
requirements, in addition to complying with current
regulations on technical means eligible for organic farming.
Moreover, through intensive work, Novamont, the AIAB
(Italian Organic Farming Association) and Bioagricert
(the control and certification body for organic production)
have developed a specific standard that requires mulching
films for organic farming to have the maximum content of
renewable raw materials derived from natural renewable
NON-GMO sources (the material and the film must not
contain traces of recombinant DNA and the raw materials
must be identified by appropriate NON-GMO attestations)
and to guarantee total biodegradability in soil, in compliance
with European reference standard EN17033, which involves
a check on relevant aspects of use and end-of-life and the
absence of toxic effects on the environment.
Being capable of use under different environmental
conditions and on crops having different cycles with excellent
agricultural results, because of its biodegradability in soil
Mater-Bi film does not need to be recovered and disposed of
at the end of the cultivation cycle, but can be left in the soil
where it is biodegraded by microorganisms, thus helping to
reduce plastic waste production and preserve the soil from
pollution by plastics.
Approximately 85,000 tonnes of plastic mulching film
are used in Europe every year, a total surface area of
460,000 hectares. Conventional (non-biodegradable) plastic
mulching films have to be removed from fields at the end of
the crop cycle, and are often contaminated with crop wastes
which can increase their weight by 65 % in comparison
with fresh film. When the film is removed, earth and
organic matter (SOM) present in the soil are removed too.
Estimating that a percentage of 1.2 % of organic material
is removed by doing this every year, this amounts to 1800
tonnes of SOM being removed every year. Choosing to use
biodegradable agricultural films means counteracting soil
degradation, avoiding contamination with plastics.
“Soils are an increasingly fragile non-renewable resource
threatened by unsustainable management, pollution and
progressive desertification. To counteract this, Novamont
research has always worked to develop products which help
to preserve the fertility and functioning of soil,” says Catia
Bastioli, Novamont’s CEO.
AIAB-certified Mater-Bi mulching film, which can
be processed using most of the extrusion machines in
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principle picture

common use, has been available since December 2019
and was officially showcased at BIOFACH 2020, the largest
organic exhibition in the world last February in Nuremberg,
Germany.
A workshop “The use of bioplastics in organic farming” was
held during BIOFACH. In the course of this, Sara Guerrini,
Novamont’s Agricultural Public Affairs spokeswoman,
gave a presentation on the subject of biodegradable and
compostable films in organic farming, from mulching to
packaging. Also presented at the workshop were the results
of the EU MYPACK project, the aim of which has been to
identify packaging solutions and innovative materials to
reduce environmental impacts, increase shelf life and
find ways of promoting the wider use of these innovative
solutions.
Finally, Mater-Bi films, which are certified to be
biodegradable in soil, can be regarded as a means of
fulfilling the sustainable development objectives (OOS/
SDGs - Sustainable Development Goals) outlined by the
United Nations for the country, the environment and society
when used in cultivation. MT
www.novamont.com
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Compostable
and edible
barrier
packaging

P

Primitives films demonstrate an oxygen barrier that
outperforms petroleum-based LDPE by a factor of more
than 4, as well as bioplastic films like PLA. The films also
block 98 % of harmful UVB rays, comparable to wearing
sunscreen with an SPF of 30. Plastic ban regulations are
getting increasingly explicit about how fast packaging
needs to degrade. The film layers degrade faster than other
bioplastic alternatives, such as PLA, and are compostable
within 10, 20, or 30 days. They exhibit tunable degradation
ranging from 20 % to 70 % mass loss over 3 weeks.
Primitives films also display colours that span the entire
visible spectrum. They are optically transparent and can
be digitally printed on. They have seen promising results
from a Mayer rod test, an industry standard to assess the
compatibility of films with extrusion-based manufacturing
processes.

rimitives is a San Francisco (California, USA) based
biomaterials company founded in 2019. They engineer
thin films with remarkable properties, to be used in
packaging and other applications. The films sense and
respond to the environment, enabling brands to monitor
quality, improve safety, and reduce the environmental
footprint of their products.

Primitives is going to market with a home compostable,
oxygen-proof film, for use in premium cannabis packaging.
This high margin industry has a growing demand for new
packaging innovations due to regulatory requirements.
Next, Primitives will offer functionalities to improve product
freshness and safety, and later provide sensing properties
for environmental monitoring.

Conventional thin flexible films often contain over five
layers of plastic making them hard to recycle. Primitives
has engineered high performance multi-layered films
that are compostable, safe, and even edible. These films
are made from renewable materials like algae and other
bio-based feedstocks. The films are based on a toolkit of
biomaterials with sensing and display properties. CEO
Viirj Kan and team developed this core technology at MIT
(Boston, Massachussetts, USA). These functional films
can be integrated into applications across industries. For
example, supplement packaging that changes colour when
it’s been tampered with or punctured. Insulin labels that
respond to extreme temperature, telling you it’s no longer
safe to use. Milk that tells you it’s gone bad, without having
to smell or taste it.

The company is also working on incorporating agricultural
waste-based feedstocks which farmers currently pay to
dispose of, allowing them to further take advantage of
methane reduction subsidies. As cost is a challenge for the
bioplastics industry, Primitives has a plan to ensure they
can scale to produce affordable films. They have patent
pending proprietary compositions for producing films with
functional and stimuli-responsive properties.
While many of their projects are still in the developmental
phase Primitives is definitely a company to look out for as
they have a future orientated vision for bioplastics. To finish
with
Viirj Kan’s words, “we want to create a world where the
materials around us are intelligently engineered and don’t
overstay their welcome.” AT
https://primitives.io/
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Waste to plastic
by enzymes and bacteria

On site
at ...

From plastic waste to PHA using enzymes and the bacterium P. putida

T

he continuing demand for plastic products, the lack
of appropriate recycling processes and the ubiquitous
pollution of the environment with plastic waste pose a
global challenge. In 2018, approximately 358 million tonnes
of plastics were produced worldwide. In many countries
without a functioning disposal system in place, waste ends
up in landfills or even in the countryside and ultimately in
the sea. Depending on environmental conditions, it takes
hundreds of years for conventional plastics to decompose.
The EU has set targets for 2020 that require 50 % of PET
plastics, for example in beverage bottles, to be recycled,
and 70 % of the polyurethane (PU) foams used in building
& construction. At present, however, less than 30 % of
PET waste and less than 5 % of PU are treated. It requires
considerable efforts to convert the traditional value chain
to a sustainable one based, among other things, on fully
biodegradable plastics such as polyhydroxyalkanoates
(PHA).
Under the EU HORIZON 2020 program, two projects are
currently receiving funding to research new, sustainable
polymer recycling methods. The projects: P4SB (From
Plastic Waste to Plastic Value using Pseudomonas putida,
grant agreement No 633962) [1] and MIX-UP (MIXed
plastics biodegradation and UPcycling using microbial
communities, grant agreement No 870294) [2], have been
carried out by international, multidisciplinary consortiums
formed for this purpose.
In February 2020, bioplastics MAGAZINE visited Professor
Lars M. Blank, Chair of Applied Microbiology at RWTH
Aachen University (Germany), who has been involved in
both programs. “Our activities started back in 2012, when
I was approached by Victor de Lorenzo, who was inspired
by Wolfgang Zimmermann’s conference presentation,”
Lars began, “Since the beginning of the 2000s, Wolfgang
had been studying esterases, enzymes that can degrade
PET.” These are thermophilic (or better thermo-tolerant)
cutinases that attack the ester bonds. “This means that
in theory polymers containing such ester bonds can be

Professor Blank (left) explains a laboratory fermenter from
Eppendorf facilitating research on plastic hydrolysates as carbon
and energy source for microbes to Michael Thielen
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degraded by these enzymes”, Lars went on. That was when
the projects on PET and PU recycling described in this
article were initiated.

P4SB
The main objective of P4SB is the biotransformation
of non-sustainable plastic waste (e.g. PET and PU) into
sustainable value-added alternative bioplastics such as
polyhydroxyalkanoates (PHA).
This is done through the utilisation of the tools of
contemporary Synthetic Biology to bring about the
sustainable and environmentally friendly bioconversion
of fossil oil-based plastic waste into fully biodegradable
counterparts by means of deeply engineered, whole-cell
bacterial catalysts. These tools were used to design tailormade enzymes for the bio-de-polymerisation of PET and PU,
but also for the custom design of a Pseudomonas putida Cell
Factory capable of metabolizing the resulting monomers.
P. putida (a gram-negative, rod-shaped, saprotrophic soil
bacterium) underwent deep metabolic surgery to channel
these diverse substrates efficiently into the production of
PHA and derivatives. In addition, synthetic downstream
processing modules based on the programmed cell lysis
facilitated the release and recovery of the bioplastic from
the bacterial biomass. These industry driven objectives
helped to address the market need for novel routes to
valorise the gigantic plastic waste streams in the European
Union and beyond, with direct opportunities for SME and
industry partners of P4SB spanning the entire value chain
from plastic waste via Synthetic Biology to biodegradable
PHA. As a result the project has anticipated a completely
biobased process reducing the environmental impact
of plastic waste by establishing it as a novel bulk second
generation carbon source for industrial biotechnology, while
at the same time opening new opportunities for the plastic
recycling industry and helping to achieve the ambitious
recycling targets set by the European Union for 2020. P4SB
finished in March 2019.

Professor Blank shows a fermenter, in which plastics monomers
are converted by P. putida into the bioplastic PHA.

Recycling
MIX-UP

It is, for example, known, that the bacteria Ideonella
sakaiensis cleaves PET in a first step by the enzyme PETase
to mono(2-hydroxyethyl)terephthalic acid (MHET) and in a
second step by the enzyme MHETase into the monomers of
the plastic, ethylene glycol and terephthalic acid. Another
example is the bacterium Thermobifida fusca, using the
enzyme cutinase [3]. Similar processes work with other
plastics and the resulting monomers are for example
butanediol (BDO), adipic acid etc. “Certainly, chemists
can produce PET directly from clean ethylene glycol and
terephthalic acid fractions,” Lars explained, “but in many
cases we find mixed waste streams, which cannot be
decomposed into such clean fractions.”

The subsequent project MIX-UP started in January 2020
and investigates sustainable alternatives to mechanical
and chemical recycling especially focusing on mixed plastic
waste. The project is coordinated by Professor Lars M.
Blank, (RWTH Aachen). Other RWTH Aachen institutions
involved in the project are the Chair of Biotechnology, the
Institute of Technical and Macromolecular Chemistry, and
the Aachen Process Engineering department (AVT). In
addition, ten other European institutions and four highprofile partners from China participate in the project,
including Tsinghua University, Beijing, a strategic partner of
RWTH Aachen University.

The released plastic monomers (Lars calls this
hydrolysate) will be selectively used by stable microbiomes
as substrates to produce, among other products, valueadded chemicals or again microbial polyesters (PHA) [4].
The processes of bacteria such as P. putida creating PHA
as energy storage and the subsequent extraction of the
PHA from the bacteria is well known and has been the
subject of numerous articles in bioplastics MAGAZINE. Any
remaining material recalcitrant to enzymatic activity will
be recirculated into the process after a physico-chemical
treatment.

MIX-UP will use plastic mixtures of five of the most
important fossil-based plastics and future biodegradable
plastics for microbial transformation processes. The
enzymatic, microbial degradation of mechanically pretreated plastic waste will be combined with the subsequent
microbial conversion into high-quality chemicals and
polymers.
Known plastics-degrading enzymes will be optimized
with respect to high specific binding capacities, stability and
catalytic efficacy for a broad spectrum of plastic polymers
under high salt concentrations and temperatures. New
enzymes with activities on recalcitrant polymers will be
isolated. The project also seeks to optimize the production
of these enzymes and develop enzyme cocktails tailored to
specific waste streams.

Hydrolysys of
p
plastics

The technologies developed and used in P4SB and MIXUP thus open-up the opportunity to increase recycling rates
and to add value to the previously inadequately processed
waste streams of unsorted plastics. “One example was
a colleague from Indonesia”, Lars added, “who was so
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Synthetic Biology / Model-based design
Fig.1: The The P4SB Workflow (Source: P4SB)
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frustrated about the waste on the beaches in his country.
He got himself a scholarship and is now working in our
project.” Indonesia’s coasts are almost four times as long
as those of China, so virtually the entire population lives
near the coast. And many countries around the world do
not recycle or incinerate waste to energy at all. However,
as Lars Blank pointed out, this all works well and fast with
e.g. thin PET films (and other polyesters including textile
fibers), but is difficult, and up to now not yet possible for
bottles with significant ratio of crystalline material. “But for
bottles it is not that necessary, as bottles can be and are
very well recycled, as the example of e.g. Germany shows,”
he concluded. MT
www.p4sb.eu

Rerences:
[1] N.N.: What is the Unique Selling Proposition (USP) of P4SB? https://
www.p4sb.eu/about-p4sb.html
[2] N.N.: Adding Value to Plastic Waste Streams, https://www.rwth-aachen.
de/cms/root/Die-RWTH/Aktuell/Pressemitteilungen/November/~elvrd/
Die-Werte-der-Abfallstroeme-von-Kunststo/?lidx=1
[3] Wei R., Zimmermann W.: Microbial enzymes for the recycling of
recalcitrant petroleum-based plastics: How far are we? 2017Microbial
Biotechnology 10(6) DOI: 10.1111/1751-7915.12710
[4] Blank LM, Narancic T, Mampel J, Tiso T, O’Connor K.. Biotechnological
upcycling of plastic waste and other non-conventional feedstocks in a
circular economy. Curr Opin Biotechnol. 2019 Dec 24;62:212-219

| www.mixup-eu.de

What are enzymes?

Enzymatic process
untreated

top view

Enzymes are proteins that act as catalysts in all living
organisms – microorganisms, plants, animals, and
humans. As catalysts, enzymes serve as compounds
that increase chemical reactions in biological systems.
Enzymes are affected by a number of conditions, such
as temperature and pH (acidity), and are subject to
inhibition by various means. Enzymes are classified by the
type of reaction they catalyse and the substance (called
a substrate) they act upon. It is customary to attach the
suffix “ase” to the name of the principle substrate upon
which the enzyme acts.

treated

1 µm

Source: www.amano-enzyme.com/about-enzymes/

1 µm

How are enzymes produced industrially?
Bacteria, yeasts or moulds are cultivated in closed steel
tanks - the fermenters. Starch or other sugars are
added to the liquid culture medium. The microbes grow
and flourish and ideally release the enzymes into the
medium. The proteins are then harvested: The medium is
concentrated and filtered. Most enzyme preparations are
sold as powders.
Source: https://biooekonomie.de/enzyme-diesupertalente-der-bioindustrie

20 µm

20 µm

side view

87 % weight loss

Fig. 3: Enzymatic degradation of thin PET film
(Sources:
Wei et al., (2017) Microb Biotechnol 10:1308-1322;
Zimmermann, Billig (2011) Adv Biochem Eng Biotechno/125:97-120;
Alisch et al (2004) Biocatal. Biotrans. 22:347)
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(Sources:
Wierckx et al., Plastic waste as
a novel substrate for industrial
biotechnology, Microbial
Biotechnology, 2015, 8: 900 – 903;
Wierckx et al., Plastic
biodegradation: challenges
and opportunities, 2018, DOI:
10.1007/978-3-319-44535-9_23-1;
Blank et al., Biotechnological
upcycling of plastic waste and
other non-conventional feedstocks
in a circular economy. Curr Opin
Biotechnol. 2019;62:212-219)

Polyolefin News

Borealis producing certified renewable polypropylene
Borealis (headquartered in Vienna, Austria) and its upstream partner Neste (headquartered in Espoo, Finland) are moving
the industry closer to a circular economy of plastics thanks to the production start in December 2019 of renewable PP.
After producing renewable propane using its proprietary NEXBTL™ technology, Neste sells this propane to the Borealis
propane dehydrogenation plant in Kallo. Here it is converted to renewable propylene, then subsequently to renewable PP at
Kallo and Beringen plants (both Belgium).
Recently finalised audits have resulted in an ISCC Plus certification for the renewable PP produced at both Kallo and Beringen
plants. This certification encompasses the entire value chain scope and verifies that the renewable feedstock used is certified
as being 100 % renewable and sustainably produced, including traceability to point of origin.
Downstream partners from a variety of industries such as consumer packaging, automotive, healthcare, and appliance
industries can now commercialize their end-use products with a lower carbon footprint based on Borealis’ renewable propylene
and PP. In response to increasing demand, Borealis is working with value chain partners to expand availability.
Henkel (Düsseldorf, Germany), a global market leader in the adhesives sector and known for its strong brands in Laundry
& Home Care and Beauty Care, has already embraced the values of the circular economy. Having made the use of sustainable
materials a key pillar in its packaging strategy, Henkel is committed to work with its value chain partners to drive sustainable
packaging solutions. Including renewable PP content in the packaging of a major Henkel brand over the course of the year
marks another step in its efforts to reduce its use of fossil fuel-based virgin plastics by 50 % by 2025.
“Producing renewable PP based on renewable feedstock for the first time in history is another concrete step towards a more
sustainable carbon future,” says Lucrèce Foufopoulos, Borealis Executive Vice President Polyolefins, Innovation and Circular Economy
Solutions. “Working closely with partners like Neste and Henkel, who share our EverMinds™ mind-set, is key to shaping a better
tomorrow. Thinking circular means capitalising on growth opportunities that accelerate the transformation to a circular economy.”
“It is great to see, for the first time in history, a propane dehydrogenation facility using renewable propane to replace fossil
feedstock, enabling Borealis to produce mass balance certified renewable polypropylene for sustainability-focused brands like
Henkel. This is an exceptional example of collaboration across the value chain making a positive sustainability impact in the
polymers sector,’’ says Mercedes Alonso, Executive Vice President, Renewable Polymers and Chemicals, Neste. MT
www.borealisgroup.com | www.neste.com

DSM to create
biobased Dyneema

LCA for PP made
from used cooking oil

Royal DSM (Heerlen,The Netherands), SABIC
(headquartered in Riad, Saudi-Arabia, and UPM Biofuels
(Helsinki,Finland)recently announced a partnership
that will help to reduce the environmental footprint of
Dyneema®, the world’s strongest fiber based on UltraHigh Moelcular Weight Polyethylene UHMWPE).

Elsevier (Science Direct) recently published an
article on “Environmental life cycle assessment of
polypropylene made from used cooking oil”.

This new partnership represents an important step in
realizing the goal of sourcing at least 60 % of its feedstock
from biobased raw material by 2030. The Dyneema
biobased material will be ISCC Plus certificied and will not
require re-qualification of downstream products. Biobased
Dyneema will be available from April 2020.
UPM Biofuels produces biobased feedstock UPM
BioVerno (bio naphta) from the residue of the pulping
process. This is then processed by Sabic to make renewable
ethylene under their TRUCIRCLE umbrella of solutions.
Trucircle includes certified renewable products, specifically
resins and chemicals from biobased feedstock that are not
in competition with the food chain and help to reduce carbon
emissions. By applying a mass balancing approach, DSM is
then able to create biobased Dyneema fiber that delivers
consistent durability without compromising process
efficiency or final product performance with a reduced
environmental impact. The new partnership underlines
DSM’s commitment to working closely with partners and
suppliers to realize a (more) sustainable value chain. MT

Used cooking oil (UCO) has received much attention
as feedstock for the production of renewable fuels
and biobased materials. The study aims to assess the
environmental impact of UCO-based PP by a cradleto-factory gate Life-Cycle Assessment (LCA). 16 impact
categories were assessed. The results were interpreted
with normalization and weighting steps. For several
multi-output processes, different allocation procedures
were scrutinized. On a normalized and weighted basis, the
environmental impacts of UCO-based PP are dominated
by climate change (28 %), fossil resource use (23 %) and
water use (11 %). The following environmental hotspots
are identified: the polymerization process (38 %),
the production of hydrogen (21 %), the production of
LPG (18 %) and the combustion of LPG (8 %). Compared
to petrochemical PP, cradle to factory gate impact
reductions of 40–62 % for climate change and 80–86
% for fossil fuel resource use can be achieved by
UCO-based PP, depending on the allocation approach
chosen. For other impact categories, the environmental
footprint of biobased PP is strongly influenced by the
choice of the allocation method. MT
https://doi.org/10.1016/j.resconrec.2020.104750

www.dsm.com | www.sabic.com | www.upmbiofuels.com
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Biodegradable
Mulch Films: The Superior Solution

By:
Bettina Fink
C.A.R.M.E.N.
Straubing, Germany

P

lastic films are versatile in agriculture practice
therefore worldwide consumption is rising sharply.
However, conventional films also have significant
weaknesses that need to be solved and that biodegradable
products may overcome.

Plastic films for agricultural applications:
strengths and weaknesses
Agricultural films, i.e. films for greenhouses, mulching
and silage, help farmers to increase crop yields, harvest
earlier, reduce the consumption of chemicals and water
for irrigation, as well as to protect food and feed quality.
Therefore, their use has significantly increased all over the
world: for 2018, CIPA estimated a worldwide consumption of
6.12 million tonnes (Europe: 650,000 tonnes), and a growth
of 50% until 2030 [1]. Mulch films account for one third.
Although agricultural films represent only about 1-2 %
of the total plastic consumption, their use creates serious
problems that have to be solved. This particularly applies
to mulch films (see table 1). Conventional mulch films are
based on polyethylene (PE), are relatively thin (20-50 µm)
and are usually designed for a lifetime of some months [2].
Table 1: Main problems caused by PE mulch films
Weakness of PE mulch film

Main problem

• high costs for disposal
Have to be disposed of after
harvesting. Due to their high rate • mechanical recycling
inefficient
of soilage (up to 200 %) they add
• greenhouse gas emissions
up to about 6 million tonnes of
by landfill or incineration
plastic waste worldwide (700,000
tonnes in Europe) [1]
After harvesting, mulch films
have to be removed/disposed of

(Photo: Novamont)

In short: Properties, handling and quality
 Biodegradable mulch films are made of bioplastics, usually
starch blends or PLA-blends.
 They are comparable with PE-products in many ways, inter
alia similar mechanical properties, use of same machinery
for mechanical laying and same irrigation systems.
 The main difference consists in the costs: Biodegradable
mulch films are 1.5-2 times more expensive per square
meter. On the other hand, the higher material costs are
largely offset due to no costs for removing/disposing of films.
 To make sure that films are completely biodegradable in soil
and do not contain ecotoxic substances which could harm
environment, farmers should exclusively choose EN 17033
certified products

TÜV Austria: OK
biodegradable soil

DIN CERTCO:
Biodegradable in soil

• resources/manpower to be
scheduled

PE is not biodegradable but partly
• release of microplastics
destroyed by exposition to sun, air
into the environment
and plant protection products

The superior solution: Biodegradable mulch
films
Biodegradable mulch films may overcome the weaknesses
of PE-mulch films, thus solving resulting problems in the
agricultural practice and reducing environmental impacts.

B

iodegradable mulch films are used in many countries
to cultivate a large variety of crops, for example
courgette, pumpkin, lettuce, tomato, melon,
cucumber, gherkin, berries, vine, asparagus, corn, rice or
sugar beet. Considering the increasing use of mulch films
on one hand and the huge problem of plastic waste and
microplastics in the environment on the other, the use of
biodegradable mulch films will become more and more
important.

References:

The key benefits of biodegradable mulch films are
• no plastic waste
• no manpower to remove films because ploughed into the soil
• no microplastics released because completely biodegraded to
carbon dioxide and water
• less greenhouse gas emissions
• based on renewables

[1] B. Le Moine, “Worldwide Plasticulture”, presented at the XXIst CIPA
Congress, Bordeaux, 2018.
[2] G. Scarascia et al., “Plastic materials in European agriculture: Actual
use and perspectives”, J. of Ag. Eng., vol. 3, pp. 15-28. 2011.
C.A.R.M.E.N. e.V., Straubing (Germany) is a non-profit organization in the
renewables sector. We provide information and advice, from policymakers to consumers, one major topic being bioplastics.
www.carmen-ev.de
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2020
The Bioplastics Award will be presented
during the 15th European Bioplastics Conference
December 01-02, 2020, Vienna, Austria

PR E S E N T S
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 [02/20] Vol. 15
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3D Printed PLA
Motorbike
Belgian based electric superbike
manufacturer
Saroléa
(Brussels)
has joined forces with Polymaker
(headquartered in Shanghai) under a
technical partnership.
Saroléa is a revived motorcycle brand
that now focuses solely on electric
superbikes. Their bikes are built from the
ground up and they have been utilizing 3D
printing in every stage of production.
Sarolea has integrated 3D printing using
a wide range of Polymaker materials,
including PolyMax™ PLA, PolyMAX PETG
and PolyMide™ CoPA, into every stage
of their production cycle, utilizing many
different materials and their unique
properties in the design, production and
ultimately for the manufacture of parts
that operate on the road and race bikes.
They sought to gain a closer relationship
with Polymaker by using their application
engineer’s expertise in tuning and printing
of parts. This has proven to be valuable
for Saroléa as they explore the printing of
(among other grades) biobased materials
such as Polymaker PolyMax PLA for
prototyping of the the entire bodywork of
their model Manx 7.
“We use the Polymaker filaments
during the design process to check
components and assemblies. We also
use printing as rapid tooling to create
moulds for carbon fibre components
and thanks to the incredible high quality
of Polymaker filament and the expertise
of their engineers, certain components
on our racing and production bikes are
accurately printed. Components that are
inhibitively complex and onerous to make
with traditional production processes.”
says Rob Mitchell of Saroléa.
The technical partnership between the
two companies allows Saroléa to push the
boundaries of vehicle electrification. AT
www.sarolea.com | www.polymaker.com/

Jacek Leciński, Andrea Siebert-Raths
Daniela Jahn and Jessica Rutz
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Greenbox, Bremen, Germany, presents the Häppy Bowl, among other
reusable products for the food service sector marketed under the repEAT
brand. The manufacturer of the bowl is Plantaplast, also from Bremen,
focussing on the production of sustainable articles by injection molding.
Thinking ahead, “As far as packaging is concerned, the trend in the to-go
business is towards the use of reusable items,” says Frederik Feuerhahn
Development Manager at Plantaplast. When selecting the materials, the
focus is not only on the intended use of the article to be produced but also
on the idea of sustainability. The bowl is manufactured from DuraSense™, a
compound by Stora Enso Biocomposites that combines the requirement of
a high biobased content with the product-specific requirements in contact
with food and cleaning in a dishwasher after use.
DuraSense Eco is a material based on biobased polyethylene filled with
40 % wood fibers which are produced from spruce and pine from sustainably
managed and certified Swedish forests. The use of wood fibre reduces
the plastic content and fully meets the requirements of the product. The
comound comes from Stora Enso’s Hylte Mill in Sweden
“We, at Stora Enso Biocomposites, want to show what a tree can do. We
are working hard to replace fossil-based products with renewable solutions
and do good for the people and for our planet” says Barbara CutugnoKrause Sales Manager Biocomposites Germany Austria and Switzerland.
DuraSense Biocomposites enables combining wood fibres with recycled or
biobased polymers. In Plantaplast´s new Häppy Bowl, wood fibre is blended
with sugarcane-based Polyethylene resulting in 98 % biobased material.
Depending on the product, the Biocomposites may reduce the carbon
footprint of the product by up to 80 % in comparison with virgin plastics.
“It is extremely important to us to leave
the smallest possible CO2 footprint. Modern
production facilities and short transport
routes help to keep emissions low,” says
Robert Czichos Managing Director of
Plantaplast. AT
www.plantaplast.com | www.storaenso.com

Microwavable steam bags
Futamura’s NatureFlex™ NVO is the first certified compostable, heat-sealable film to market, which offers the heat resistance required for conventional
and microwave ovens. The new film offers a host of benefits including heat
sealability on both sides, semi-permeability to moisture, a good barrier to
oxygen and mineral oils, grease and oil resistance, superb dead-fold, and is
inherently anti-static.
The steam bags can be used to steam cook vegetables, meat and fish in the
microwave in minutes. Simply bag, seal and cook. Each bag can hold up to four
servings and each pack contains 15 bags.
Caroline Kavanagh, Managing Director at Planit
Products said; “Our journey to find a compostable
product that technically performed began two
years ago. We worked closely with Futamura to
get the product that we needed and were delighted
when the ovenable film was approved for launch
in 2019. Robert Dyas quickly added our product
to their range and we are thrilled to have now
launched in Morrison’s.” MT

By:

Institute for Bioplastics and
Biocomposites
University of Applied Sciences
and Arts, Hannover, Germany

Häppy Bowl

www.futamuragroup.com

(Photo Saroléa)
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Sustainable boat design - The FLAX 27
Greenboat, the Bremen, Germany, based boatbuilder has been processing innovative natural fibre composites for more than
a decade, expertly crafting a range of marine and industrial products with a mission to use 100 % renewable and sustainable
raw materials in sandwich composite structures. The Flax 27 is the most complete natural fibre composite project realised by
Greenboats to date and will be displayed at the postponed JEC World 2020 trade fair in Paris, France.
The Flax 27 is an 8.2m classically styled daysailer designed by renowned naval architects Judel/Vrolijk & Co (Bremerhafen,
Germany). It uses Greenboats specialized lightweight sandwich structures made from natural and/or recycled raw materials.
Flax fibers, replacing the conventionally used fiberglass, also shows better properties for bending when it comes to deformation
or load bearing in terms of density. They further use the partially biobased GreenPoxy® InfuGreen 810 epoxy resin, by France
based Sicomin (more on p. 31), for the hull, deck and internal laminate structure of the vessel, where a large part of the oil base
is replaced by linseed oil.
The foam core of the so-called sandwich construction is in this
case made from recycled PET, but Greenboats also uses cork for
such applications as it is light, flexible and can adapt to almost
any shape. Cork also has additional advantages due to its waterrepellent properties. Cork is used on the deck of the Flax 27.
Around 80 % of the raw materials used are regrowing,
requiring only 20 % of the energy, compared to conventional glass
fibre composites (GRP). Greenboats long term goal is to create
products made entirely of renewable and/or recycled materials
without sacrificing performance or durability.
Greenboats has won several German awards for their
environmentally friendly initiatives over the years. AT
www.sicomin.com/news/infugreen-810-and-greenboats-flax27 | https://green-boats.de

Fully biobased bicycle bottle
International compounding group HEXPOL TPE (Lichtenfels,Germany) developed a customised biobased thermoplastic
elastomer from the Dryflex Green series for VAUDE. The material is used for the bicycle bottle mouthpiece by the outdoor
equipment manufacturer based in Tettnang, Germany.
With the Bike Bottle Organic, Vaude has produced their first bicycle bottle developed entirely from biobased plastics. The
manufacturer of high-quality outdoor clothing and equipment has long taken its responsibility for people and planet seriously
and is pleased to add the bottle to their Green Shape portfolio of functional, eco-friendly products made from sustainable
materials.
The idea was to create a bicycle bottle that is not fossil-based to
support a biobased circular economy and improve the ecological
footprint of an article that all frequent bikers need to have.
The main challenge for Hexpol TPE was to develop a
suitable compound that meets the mechanical properties and
processability requirements for the soft valve of the bottle. The
custom-made compound is based on more than 34 % biobased
materials, it can be processed as a drop-in solution without
the need for tool modification. The raw materials used meet
requirements for food contact according to EU 10/2011 and
FDA. The TPE can be coloured, it adheres to PP and PE and is
fully recyclable, as well as being dimensionally stable and UVresistant.
These material properties in combination with the quick and
easy cooperation with Hexpol TPE, were ultimately the decisive
factors for Vaude. AT
www.hexpoltpe.com | www.vaude.com
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Sustainable jewellery box made of biocomposite
The Finnish jewellery brand Ilonakoru, Rauma, Finland, designs colourful hand-made ear drops from PEFC and FSC certified
wood and stainless steel. When the company owners, Lauri and Lotta Nordberg, wanted to renew their packaging, only eco-friendly,
high-quality materials with low carbon footprint were considered.
The goal was a nice-looking, reusable box that will live long at home, to store jewellery or other small things. Long airfreight was
undesirable for environmental reasons so Ilonakoru looked for a local supplier of biocomposite.
They chose Helsinki based Stora Enso with their DuraSense®, a biocomposite material that consists of wood fibres and polymers.
DuraSense is a climate-friendly alternative to fully fossil-based plastics in a wide variety of products, providing durability and
formability with a lower carbon footprint than conventional plastics. The base resin for the DuraSense compounds can be biobased,
recycled of fossil-based plastic. Ilonakoru has chosen to use DuraSense Pure L40, based on fossil PP and charged with 40 % wood
fibres. Thanks to DuraSense Pure L40, Ilonakoru could save 40 % of less plastic to produce the
same box as before and
also saved CO2 emissions compared with pure PP.
Muottituote Group, also based in Rauma, manufactured the box using a specially
designed and produced injection mould. The end product was a round box with black
and natural brown colours and a visible fiber structure on the cover. The box size was
customised to fit Small Parcel mail, saving packaging materials and mailing costs.
“The new box looks so nice that you want to keep it or give it as a gift. It is an
eco-statement and a selling point for us. It simply feels good to buy a product that
is manufactured and packed in an eco-friendly way”, Lauri Nordberg concludes. AT
www.ilonakoru.fi | www.storaenso.com

Bio-mulchfilm for Latin American produce growers
The need for sustainable products and development in the Latin America’s agriculture sector inspired Biorgani (Guatemala City)
to develop environmentally-responsible crop technologies and applications. As the mulch film market continues to grow worldwide,
so does its plastic consumption and applications for fresh produce farming. According to FAO, Latin America produces 14 % of the
world’s agriculture products [1].
This is why Biorgani has successfully tested, developed and is now commercializing a multilayer and biobased mulch film made
of Biorgani’s Faunnus™ Starch/TPS resin that complies with ASTM 6866 and EN 14045 normative, and is TÜV Austria OK Biobased.
In order to generate consistent research results, Biorgani tested the product’s performance in more than four crop cycles located
different in regions across Latin America and with a variety of crops, including: melons, green beans, tomatoes, peppers, and strawberries.
Bio mulch film has a lower carbon footprint compared to plastic mulch film. Switching to biobased films allows farmers to
significantly reduce their total crude oil consumption. Using bio mulch film also helps farmers protect their soil quality by reducing
plastic accumulation in crop fields.
After the harvest, the mechanical process used to collect and extract conventional plastic mulch leaves some plastic scrap mixed
within the soil. Bio mulch film, on the other hand, is a corn starch-based film that allows any left-over scraps to be consumed by
microorganisms in soil.
Biorgani’s mulch film is biobased, mechanically recyclable (if recovered), and is also capable of composting under controlled conditions.
Biorgani is committed to promote the circular bioeconomy and overall carbon footprint reduction by developing, testing and
commercializing competitive biopolymer solutions, including sustainable film solutions for the agriculture and plastic converter
companies.
https://biorgani.tech
[1] OECD/FAO (2019), OECD-FAO
Agricultural Outlook 2019-2028,
OECD Publishing, Paris/Food and
Agriculture Organization of the United
Nations, Rome.http://www.fao.org/
documents/card/en/c/ca4076en
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left: bio and conventional mulch film, right:
Mulch fields in Latin America

Materials

Biobased epoxy resins

S

icomin, Marseille, France, the leading formulator and
supplier of high-performance, biobased epoxy resin
systems will launch a couple of new bio-resins at JEC
World 2020 (Hall 6, Booth G43) in Paris (postponed to May 1214 2020. The resins have applications in a variety of markets.

components. The new formulation has been optimized for fast
production cycle times and superior mechanical performance
and is a more sustainable alternative to traditional resins
providing exceptional performance and quality for high
volume programmes.

Biobased fire retardant epoxy gelcoat for wind
energy and civil engineering

GreenPoxy InfuGreen 810 on display with the
GREENBOATS® Flax 27 Daysailer on the JEC Planets

Sicomin’s SGi 128 is an innovative intumescent epoxy
gelcoat developed specifically for fire retardant coating
applications for critical components found in the wind energy
and civil engineering markets.

With very low viscosity at room temperature, InfuGreen
810 has been formulated to support manufacturers seeking
biobased alternatives for producing parts using injection
or infusion techniques. Produced with 38 % plant-based
carbon content, InfuGreen 810 is DNV-GL maritime approved,
providing extra assurance of the product’s quality, efficiency
and safety standards.

SGi 128 Gelcoat is produced with 38 % biobased carbon
content and is a halogen free gelcoat that provides outstanding
fire protection for epoxy laminates and extremely low smoke
toxicity. Available with both fast and slow hardeners, this easy
to apply epoxy system forms a much tougher and waterproof
part surface than traditional intumescent coatings. It has
been successfully tested to EN 13501 (EUROCLASS B-S1-d0)
and ASTM E84 (Class A).

New bio resin for HP-RTM processing for the
automotive market
SR GreenPoxy® 28 is Sicomin’s new bio-resin specifically
formulated for HP-RTM (High Pressure Resin Transfer
Moulding) processing. The biobased carbon content is, as
reflected in the name, 28 % and it is the sixth product in
Sicomin’s GreenPoxy range.
The resin is a fast
biobased formulation
moulding processes
automotive structural

cycle, low toxicity, third generation
aimed specifically at the HP-RTM
used for both high performance
parts and aesthetic carbon fibre

Vacuum infusion with InfuGreen 810 produced crystalclear natural fibre laminates with outstanding mechanical
properties, whilst the closed mould process also improved
working conditions in the factory.
The
epoxy
infusion
system
is
demonstrated
through the display of the Flax 27 Daysailer
by Greenboats, Bremen, Germany (see p. 29.
The boat’s hull, deck and internal structure were infused with
the GreenPoxy resin and flax fibre reinforcement fabrics.

Certificates
The biobased carbon content of all mentioned resins are certified
by an independent laboratory using radiocarbon measurements
12
C/14C (ASTM D6866 or XP CEN/TS 16640). All products are each
available in industrial quantities for series production within
Automotive, Wind Energy and Civil Engineering. AT
www.sicomin.com

 Sicomin has a range of GreenPoxy® products awarded with
the Bureau Veritas Footprint Progress® Certification, which
tests against international standards (such as ISO 14062,
ISO 14006 and EN ISO 14040/44). It shows that Sicomin’s
biobased epoxy systems are eco-designed and have
limited environmental impact compared to standard epoxy
formulation.
 The certification applies to the following GreenPoxy products:
 GreenPoxy 56, a clear and waterproof epoxy system which
contains over 52 % plant and vegetable content, for tough and

hard-wearing gloss laminates. It is suitable for laminating,
injection moulding, filament winding, press processes and
casting.
 GreenPoxy 33, a clear laminate with high mechanical
properties which has over 35 % plant content. It is able to
achieve excellent wetting out properties, resulting in very low
resin consumption.
 GreenPoxy 28, a clear laminate with mechanical properties
which has 28 % of its molecular structure deriving from
plant origin. It is developed for tools and parts that need high
temperature resistance.
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Figure 1: Hop
fibre moulded
packaging

W

ithin the European Union alone, 2,600 farms are
engaged in a hop-growing industry, covering the
26,500 hectares, (60 % of the total surface area
used for a hop-growing worldwide), with an annual hop
production capacity of over 50,000 tonnes. Slovenia is
ranked as the EU’s 3rd largest hop producer (5th in the world)
and produces near to 3,100 tonnes of hops on 1,700 ha
per year. However, the most firmly anchored practice in
Slovenia for hop growing management is still the use of
fossil-based polypropylene (PP) twines, which on one hand
provides an excellent mechanical performance, but on the
other hand the periodic entry of non-degradable plastics,
pose a serious burden to the environment. Furthermore,
hop cones are considered to be the only useful material of
the hop plant, while the remaining biomass (vines & leaves)
because of the synthetic plastic twine residues, is currently
discarded as a non-compostable waste, typically sent to
incineration plants or uncontrollably burnt on the fields. In
response to the problem described, a new European project
LIFE BioTHOP, now proposes a new circular economy-based
model to improve hop waste management. This model
combines bioplastic twine materials based on poly(lactic
acid) (PLA), with an ability for conversion into a novel
feedstock for biodegradable, compostable and recyclable
packaging as well as horticulture product accessories.
The LIFE BioTHOP Consortium is a transnational
partnership comprised of 7 partners from 5 EU Member
States: Slovenia, Portugal, Spain, Germany and the
Czech Republic. Specifically: The Slovenian Institute of
Hop Research and Brewing (IHPS), is the Coordinating
Beneficiary, and focused principally on research and
advisory services for sustainable hop-growing industry.
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Hop residues
and PLA
Portuguese industrial corporation Lankhorst Euronete
Group is in charge of the development of home compostable
PLA twine, intended specifically for hop-growing sector.
German SME Zelfo Technology is developing an upgraded
technology for reengineering of hop waste fibers to be
usable in fiber pulp moulding applications and extrusion
compounding processes. Tridas, pulp molding company
from Czech Republic, is a leader of the pilot production
line for hop-waste fiber transformation into pulp moulded
packaging products. Spanish SME Tecnopackaging is
the producer of the tailored PLA compounds (granulates)
reinforced with hop fibers for injection and extrusion
blow moulding applications. Tecnopackaging’s bioplastic
granulates are subsequently used by the Slovenian Tool and
Die Development Centre - TECOS in its injection moulding
pilot line for production of horticulture planting pots in which
hop seedlings, cultivated by IHPS, are beginning a new life
period. The 3rd Slovenian partner is the Savinja Development
Agency which unites 6 neighbouring municipalities of
Lower Savinja Valley, the demo region of the project and the

Figure 1: Hop
fibre moulded
packaging

Agriculture/Horticulture

largest hop-growing region in Slovenia. They are required
to stimulate the hop-growers involvement, as well as
disseminate, exploit and transfer the project results locally,
regionally and transnationally.
BioTHOP’s approach is moving towards the cascading
valorisation of hop biomass. Since hop cones represent
only one third of the total plant biomass, amounting to an
annual EU production quantity of 50,000 tonnes, it means
that 100,000 tonnes of lost dry biomass is generated
every year which could be a source of new raw materials
or compost. The BioTHOP demonstration project, will
involve 450 tonnes of harvested hop biomass which are
to be valorised as potential feedstock for new products &
applications. Moreover, BioTHOP is in addition affiliated
with 6 municipalities of Lower Savinja Valley (co-financiers),
the biggest hop producing region in Slovenia, where in total
there are close to 1,100 ha of hop plantations. This means
that up to 16,500 tonnes of hop waste could be potentially
transformed per year, when BioTHOP methodology will be
transferred to this region. The BioTHOP alliance strive to
generate a paradigm shift in the hop-growing industry by
establishing a novel circular approach, demonstrated with
the objectives liste in the representative scheme:
 Complete elimination of fossil-based plastics by
introducing biocompostable and biodegradable
polymer twines based on polylactic acid (PLA), allowing
ecologically sustainable hop—growing practice.
 The viability performance of modified PLA twine to
be utilised in a hop growing sector, with mechanical
characteristics equal to traditional PP twines, improved
resistibility towards the weathering conditions and
facilitated manipulation for farmers.
 The compostability allowance of harvested hop biomass
with PLA fractions to be returned on agro-fields in the
form of organic fertilizers.
 The feasibility of turning the harvested hop waste
(organic biomass — leaves and bines with PLA leftovers)
into new valuable feedstock, such as pulp fibre,
reinforcing filler additives and biocomposite compounds,
through the most extended manufacturing technologies
(pulp moulding, injection moulding & extrusion
compounding).
 The production and validation of economicallycompetitive bioplastic products made of recovered hop
wastes for packaging and horticulture sector.
The demonstrative character of the BioTHOP project
concerns the validation of the efficient use of raw resources
and the exploitation of waste obtained from harvested

By:
Vesna Žepič Bogataj
Head of Laboratory for Applicative
Materials, Tecos
Celje, Slovenia
Barbara Čeh
Head of Field Crop Production,
Slovenian Institute of Hop Research
and Brewing,
Žalec, Slovenia
Richard Hurding
CEO / Innovations director Richard
Hurding, Zelfo Technology
Joachimsthal, Germany
Vanesa Martinez-Nogues
R&D Project Manager, Tecnopackaging
Zaragoza, Spain

hop biomass. The principle concept of this project relies
on introducing the biodegradable PLA twine into the hop
growing industry, to replace the current in use that is based
on fossil hydrocarbons. Although enormous work has been
done in the past on providing alternative solutions to PP
supporting twines, technically appropriate, sustainable and
economically viable substitutions for hop growers are yet not
available. The products and technologies to be developed
in BioTHOP will go beyond state of-the-art and will supply
the mechanically sustainable and environmentally friendly
twining alternatives, based on a cascading process for hop
waste recovery which in turn offer new marketing products
based on up-graded bioplastic materials.
There will be three optimisation phases regarding hop
fibre extraction and post treatment of hop biomass with
PLA residues including industrial application valorisation
strategies (packaging and horticulture product accessories).
Three new PLA product families are to be developed
throughout the BioTHOP project:
1) modified PLA formulation suitable for use in weaving
applications for biocompostable twine, specifically adapted
to the hop-growing industry.
2) engineered hop waste fibers for pulp moulding
applications in the non-food-based packaging industry (i.e.
packaging insert trays).
2) recovered hop fibre-reinforced PLA composites for
use in the horticulture (planting pots) and fast-moving
consumer goods (FMCG) industries.
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The bioplastic products will be evaluated with respect to
their economic cost and environmental sustainability on a
cradle-to-gate / cradle-to-grave basis using life cycle costing
and consequential life-cycle methodologies. The proposed
demonstrators will be developed under the industrially
relevant conditions, at pilot-scale sites by utilising the
industrially upscaled materials (Zelfo’s hop waste fiber and
Tecno’s hop fibre reinforced PLA compounds, both derived
from harvested hop waste biomass) to ensure that all
development outcomes will be commercially relevant and
applicable for the market uptake by the end of this project.
In order to ensure the selection of the most economic
pathway for the agro waste hop fibre engineering and post
treatment of hop biomass with PLA residues for use in
bioplastic demonstrators, the project will test a number of
modification iterations and will integrate the best solution
obtained into the whole waste-processing system. This will
provide the basis for a robust techno-economic assessment
of the value chain.
The technical performance of the demonstration products
(including bio twine, moulded insert trays and injected
pots) will be compared against industry standards (such as
commercially available engineering polymers, i.e PP and
PE), as well as engineering materials (such as wood fibrereinforced synthetic polymers) to ensure they can compete
on performance against virgin fossil-based counterparts.
The products will be assessed for their end-of-life phase
by using current and novel recycling methodologies, this
will be in addition to aerobic and anaerobic biodegradation
studies to determine the most suitable end-of-life treatment
options. One of the important innovative characteristics of
the BioTHOP project is a complete post-valorisation of the
wasted hop biomass, from the evaluation of the nutritional
added value of the hop waste liquor produced in the process
of fiber engineering to the quality of the compost at the end
of the on-site composting. In this way the hop-growers
will be given the opportunity to decide how they want to
redirect their side products after the harvesting process.
In achieving these objectives, the BioTHOP project will
overcome a number of industrial, social and environmental
problems including: high levels of waste disposal to landfill,
the food-vs-fuel/product debate, plastic pollution in the
environment, sustainability of the FMCG sectors, especially
in relation to large quantities of nonbiodegradable plastic
packaging and horticulture commodities, the high cost
of bioplastics currently released on the market, price
fluctuations and global warming concerns linked to fossil
energy usage.
To realise the above aims, the following specific objectives
in the two-fold strategic workflow will be met:
1. Pilot-line optimisation for fibre extraction & post
treatment of hop biomass with PLA residues
The novelty of the BioTHOP’s technological background
is in upgrading and converting the wasted hop biomass into
high quality fibres for reinforcement and binder applications.
Zelfo Technology has developed a unique engineered fibre
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solution that are the result of several years of know-how
development, resulting in a portfolio of patented systems.
The ability to fractionate and valorise the residual agro
wastes into value added feedstock for new transforming
technologies is giving growers the possibility to turn a waste
disposal cost into a potential revenue while contributing to
circular economy principles. In this project, hop biomass
will be converted into wet fibre crumbs and dried fibre fillers
to suit the processability requirements of the pulp and
injection moulding technologies. The various modification
pathways will be characterised to impart the specific fibre
properties including a high degree of defibrillation thus
multiplying the binding capability of the material by a factor
of several thousand. To complete the cascading approach of
hop waste valorisation, the hop biomass after cones harvest
mixed with PLA remnants will be down-cycled into organic
compost with zero phytotoxicity admixtures to improve the
soil fertility & plant seedling production. Monitoring of the
compost quality will be additionally assessed throughout the
chemical with basic parameters determination, such as the
content of nitrogen, potassium, phosphorus, magnesium,
calcium, sulphur and pest’s presence.
2. Two valorisation strategies for using waste hop fibres
in industrial applications
 biodegradable, compostable & recyclable hop fiber
moulded packaging: Hop fibre insert trays for fragile
item packaging will serve as the demonstrators of the
pulp moulding transforming capabilities by converting
the engineered hop fibre crumbs into new added
value products. Material composition, mechanical
performance, product design & process-ability
characteristics, as well as the 3D pre-forming ability of
the modified hop fiber mats will be assessed during the
demonstration.
 100 % natural additivated biocomposite material
for mass production processing: Rigid planting pots
as a part of horticulture commodities, with proven
biodegradability, compostability & recyclability
properties will be designed as BioTHOP demonstrators.
The final products will be manufactured from new
bioplastic compounds based on engineered hop fibers
and PLA matrices. Mechanical performance and fitfor-purpose technological outcome will be assessed
during demonstration and constant monitoring on final
products quality will be essential to prove its usability &
functionality, tailored for the needs of end customers.
The LIFE BioTHOP project spans from July 2019 to
June 2022 and has received a co-founding grant from the
European LIFE Programme (grant agreement n° LIFE18
ENV/SI/000056). It is additionally supported by the Ministry
of the Environment and Spatial Planning of Republic
Slovenia, 6 municipalities of Lower Savinja Valley and the
Association of Slovenian Hop Growers. The contents of this
paper do not reflect the opinion of the EU Institutions.
www.tecos.si | www.ihps.si | www.zelfo-technology.com |
www.tecnopackaging.com
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What will a realistic future market look like?
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Bioplastic to
help reduce
food spoilage

By:
Edward Kosior
Nextek
London, UK

I

n a world focused on promoting resource efficiency, food
waste has emerged as one of our most pressing challenges. According to The Food and Agricultural Organization (FAO) approximately one-third of all produced foods (1.3
billion tonnes of edible food) for human consumption is lost
and wasted every year across the entire supply chain.
What makes this all the more poignant is the fact that the
current amount of food loss is sufficient to alleviate oneeighth of the world’s population from undernourishment
and address the challenge to satisfy the increased food
demand, which could reach about 150–170% of current
demand by 2050.
As a major contributor, food spoilage represents an
environmental problem as well as an ethical issue, which
is why being able to increase the shelf-life of food is a vital
step.
Correct packaging, testing and temperature control are
fundamental to enhancing the shelf-life of fresh produce,
which spurred the Newton Fund, a research and innovation
partnership managed by the British Department for
Business, Energy and Industrial Strategy (BEIS), to fund
a British and Indian consortium to find a solution to the
problem.
The project started in September 2017 and trials have
now been successfully completed for a unique breathable
film made of compostable polymers and waste starch from
India.
BioFreshPak is an innovative plastic film that slows
ripening and enhances storage stability of food during
transport, even at high temperatures. It’s unique blend
includes TPS and other room temperature compostable
polymers. It has selective humidity and permeability control
that maintains the food’s nutrients and has the capacity to
increase storage-life performance of specific foods by 2 to 5
days without refrigeration.
Compared with PLA, which is only industrially
compostable BioFreshPak is home compostable at ambient
conditions, is permeable and aligned by design to the fruits
and vegetables it protects. Furthermore it is produced
with under utilised agri-waste such as tapioca starch from
cassava processing waste.
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a short shelf-life due to poor temperature and packaging
management.
Even in developed countries with good packaging and
temperature management conditions, the amount of fresh
cut products that are landfilled remains high. In India some
40 % of food is wasted between harvest and market and
the UK’s contribution to food waste is estimated at around
GBP 19 billion and growing.
Reducing food spoilage and therefore waste goes a long
way towards addressing interconnected sustainability
challenges, such as climate change, food security, and
natural resource shortages.
BioFreshPak aims to become a fundamental player in
the reduction of food waste and the development of an
appropriate strategy for reducing this global issue and
work is underway for EU standads certification such as OK
compost and TUV. The target for the Indian films will be
ambient temperature compostability.

Consortium
Nextek

www.nextek.online

Brunel University

www.brunel.ac.uk

Greenwich University

www.nri.org

There is also a recyclable version that has the same low
cost and improved permeability.

Solutions 4 Plastic

www.solutions4plastic.co.uk/
home/4575501993

Earth Champions Foundation

www.earthchampions.org

Consumer demand for fresh, convenient, and healthy
foods that are nutritious and safe has led to an increased
amount of fresh-cut vegetables, fruits and ready-made
convenience foods. These kinds of foods generally have

Manbras Plastronics

www.manbrasenp.com

MIT WPU

www.mitwpu.edu.in

Punjab Agricultural University

www.pau.edu/
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T

etra Pak, Pully (Switzerland) teamed up with market
researcher Ipsos (Paris, France) for a global study
on the two most pressing consumer demands: the
environment and health. While historically seen and communicated as separate areas they seem to be increasingly
converging.
The environment is the number one global concern, and
urgency is growing. Consumers increasingly want to “do the
right thing” and are making more informed choices over
packaging, looking for environmental information on labels
and are purchasing environmentally-sound products even if
they cost more.
The more concerned about the environment consumers
become, the more health-conscious they become too. Two
thirds of consumers now believe that we are reaching an
environmental tipping point. They overwhelmingly see
themselves as being the most responsible for both the
environment and their own health, with little difference
between the two (71 % and 74 % respectively). Nearly 60 %
of consumers see a strong connection between their health
and environmental problems.
Food and Beverage (F&B) is a key catalyst here. As one
of the only industries that can connect the environment at a
personal level to the individual, by addressing health. F&B
brands have an opportunity to drive change through the way
they communicate with their consumers on these topics, to
meet this growing and pressing need.
The Tetra Pak Index 2019 is a great tool to support brands
with navigating this journey, it reveals six new segments
of consumers, each with their own attitudes around both
health and the environment. Ranging from highly engaged
Active Ambassadors willing to take action, challenge
boundaries and influence others on the one end, to Sceptics

Consumer
awareness
on the rise
that are inclined to decline environmental issues as fake
news on the other end.
While the intersection of personal and planet health is
generally on the rise globally, the focus varies between
countries.
In Brazil the environment holds a vital cultural place,
due to the vast scale and biodiversity of nature here. Which
leads consumers to be more interested in eco-branded and
natural products.
In the UK different diets such as flexitarian, vegetarian
and vegan are on the rise as young consumers perceive a
connection between food, health and the environment.
At the same time China cites air pollution as the number
one consumer concern for both health and the environment.
The takeaway from the study is that consumers are
becoming more conscious about their choices, they are
eager to learn more about the environment, including
package-related topics, which could be a huge opportunity
for F&B brands. The six segments, as defined in the study
by Tetra Pak and Ipsos [1], have different drivers and
barriers, and they trust different sources of information.
Their distribution differs from country to country. This
implies a more tailored approach to communicate with
the different consumer groups. While some search factbased information from scientists, others rely on input from
friends and social media. AT
Reference:
[1] https://www.tetrapak.com/about/newsarchive/tetra-pak-researchconvergence-environment-and-health-growing
www.tetrapak.com
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Packaging of
Fresh Produce

N

ovamont (Novara, Italy) recently announced a fundamental breakthrough in its range of biodegradable
and compostable films for food packaging 5 years
after the launch of the first grade of Mater-Bi for cling film.
Mater-Bi bioplastic cling film for the packaging of fresh
produce can be used with most packaging machines. Thus
the choice of compostable cling film will no longer mean
that specific packaging machines have to be purchased.
The film is suitable for food use and is intended to be used
in the large-scale retail trade and large and medium-sized
packaging centres. It ensures good breathability, to provide
fresh food with a long shelf life, high transparency, an antifog effect and good mechanical strength.
In addition to its technical properties, which are wholly
competitive with traditional products on the market, Mater-Bi
cling film also has unparalleled environmental performance,
thanks to the biodegradability and compostability of MaterBi bioplastics. At the end of their life these can be recycled
with the organic fraction of waste, without giving rise to
microplastics that would otherwise risk accumulating in the
soil.
The test phase, carried out jointly with Crocco (Cornedo
Vicentino, Italy), one of the leading companies in the flexible
packaging sector, has been successfully completed.

Novamont’s family of Mater-Bi bioplastics, which are
biodegradable and compostable according to standard EN
13432, are obtained through using proprietary technologies
in the field of starches, cellulose, vegetable oils and their
combinations. Using Mater-Bi bioplastic solutions means
that finite resources will not be wasted on products
with a short life span. They will also reduce the output of
undifferentiated waste and everything related to it - landfill,
soil and air pollution, and greenhouse gas emissions favouring the recovery of resources which, once processed
in the industrial composting process, will be converted into
humus, an excellent soil conditioner for combating soil
desertification, thus closing the natural cycle in which there
is no waste and everything again becomes a resource.
Novamont’s Mater-Bi cling film is a response totally in
line with Italian thinking in terms of the environment and
safeguarding the Planet, as became apparent in the survey
conducted by Nielsen, presented at MARCA 2020 in Bologna
last January. According to the survey, 85 % of the country’s
purchasing managers say they purchase environmentally
friendly brands and products, even if this means spending
a little more. 75 % consider paying more for a product just
because it or its packaging is environmentally sustainable
(73 %), and 64 % expect the use of non-recyclable plastic in
packaging to fall. MT
www.novamont.com

Increasing biobased ECH production capacity
Biobased chemical company Advanced Biochemical (Thailand) has announced a capacity increase at its plant in Map Ta Phut,
Thailand.
The company is expanding its production of biobased epichlorohydrin (ECH) to 120,000 t/pa – an increase of 20,000 tonnes
per year. Permission for this increase was granted by the Industrial Estate Authority of Thailand.
The capacity increase at ABT’s plant was made possible thanks to improvements in process efficiency and process
optimizations in production. Less waste is also being produced at the plant due to optimized recycling technology.
ABT has produced its biobased epichlorohydrin (ECH) using an innovative and patented technology at its world-class
manufacturing unit in Map Ta Phut since February 2012. Its biobased ECH is based on natural, renewable glycerine instead of
propylene, a fossil fuel derivative, and it is the most sustainable ECH on the market. Certified by the Roundtable on Sustainable
Biomaterials (RSB) since 2015, ABT is wholly-owned by Vinythai Public Company Limited and both companies strongly adhere
to sustainability and social responsibility commitments. ABT and Vinythai received a Green Industry Award Level 4 (Green
Culture) from the Thailand Department of Industrial Works for their commitment to environmental care. AT
www.vinythai.co.th
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New collaboration on highperformance PLA compounds

T

he additives business of Clariant (Muttenz, Switzerland) and Floreon-Transforming Packaging Limited
(Sheffield, UK) recently announced an exciting new
collaboration to further extend the performance properties and market potential of biopolymers, whilst preserving
their environmental benefits.

By integrating the benefits of Clariant’s additives with
Floreon’s proprietary material solutions, the collaboration
aims to open up additional possibilities for plastic
manufacturers and brand owners to consider biopolymers
as a viable, low carbon footprint alternative to fossil-based
plastics for both single-use and durable applications.
Markets set to benefit from the new enhanced grades
include rigid and flexible Packaging, Electrical & Electronic
equipment (E&E), Hygiene products, Consumer goods and
Automotive.
Floreon develops and markets proprietary compounds
based on PLA and containing 70-90 % renewable, plantbased raw materials, They are typically mechanically
tougher than traditional PLA and can deliver significant
energy savings in processing. Floreon compounds are
recyclable and they can also be composted via industrial
composting. That makes Floreon’s materials viable for
applications where, at this stage, contamination with food
waste and organic matter make mechanical recycling
unfeasible.
Clariant’s industry-leading portfolio of sustainable
additives includes a wide range of bio-based additives, which
reliably deliver both high performance and sustainability to
the plastics value chain. Introduced at the K 2019 Plastics
Trade Fair under the Exolit® OP Terra, Licocene® Terra and
Licocare® RBW Vita trade names, they help to reduce fossil
resource intensity and enable more sustainable material
choices. Clariant’s experts will support the Floreon
development team to enhance the performance possibilities
and processing characteristics of bioplastics.

additives focused on the performance needs of the plastics
industry. Floreon has the potential to transform not just
packaging but many industries, and we expect to launch our
first product from this collaboration into market during the
first half of 2020.”
Stephan Lynen, Head of Business Unit Additives, Clariant,
commented: “We are excited to be working together with
Floreon using the advantages of our range of sustainable
additives to close the performance gap between biopolymers
and other materials. This is just another way we can
contribute to giving the plastics value chain a greater choice
of options for meeting sustainability targets and consumer
demands, and in doing so, support the transformation to a
circular economy. For society, our environment, and future
generations, it is our responsibility to continuously improve
sustainability performance and reduce carbon footprint and
waste.”
Clariant’s collaboration with Floreon constitutes together
with Clariant’s EcoCircle, a corporate-wide initiative
supporting the transition from a one-way plastics value
chain to a circular plastics economy, another step forward
to jointly develop new circular materials and technologies
together with partners from the entire value chain to enable
a circular economy. MT

www.floreon.com

| www.clariant.com

Info
See a video-clip at:
https://youtu.be/Q5rcCaeyLA

The scope of benefits is vast. Examples include achieving
less energy use and faster cycle times by increasing the
processing efficiency or adding completely new properties
to the material. Product manufacturers will have the
possibility to tailor compounds to suit specific processing
technologies and applications, including in some cases
those where bioplastics have so far not been able to meet
the challenges of demanding conditions or environments.
Shaun Chatterton, CEO of Floreon said: “Brand owners
and plastic converters are seeking more sustainable
material solutions to offer their customers, driven by goals
ranging from recyclable solutions and improving waste
management to lowering carbon footprint and reducing
resource use. Floreon can really contribute towards these
goals. As a small business, our team is very excited to be
able to take the benefits of biopolymers to new heights by
drawing on Clariant’s extensive capabilities in developing
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Taking sustainability one big step
Home-compostable coffee capsules made of renewable resources

B

iopolymers and ecofriendly solutions for
packaging
materials
are becoming more and more
relevant as it is important to
reduce aluminium and fossilbased waste and the need for
materials increases that both
protect and enhance shelf life
of food and reduce packaging
waste. In 2018 (cf. bM 04/2018)
Samantha Onderka (19) and
Katharina Schleinzer (18), two
students from the TGM, Vienna’s biggest engineering college, developed a material that
could be processed into coffee
capsules and was completely
home compostable (Fig. 1). Due to its importance, two more
students from the TGM, Anna-Maria Monks (19) and Judith
Nachbagauer (18) continued the project in 2019 in cooperation
with Gabriel-Chemie, a family-owned business and one of Europe’s leading masterbatch producers, with its headquarter in
Gumpoldskirchen, Austria.
The main focus of the diploma thesis was the optimization
of the material for compostable coffee capsules so that its
properties equalled or came close to those of the popular
aluminium capsules. The aim was to create an alternative,
based on renewable resources, to replace these as they have a
massive negative impact on the environment. In order to optimize
the compound, the two graduates developed several additional
materials of differing compositions that would in theory
optimize the compounds to test and compare their mechanical
properties, such as tensile properties or thermal properties,
e.g. the Vicat Softening and Heat Deflection Temperature (Fig.
2). Therefore, the developed compounds were injection moulded
to test specimens and characterised extensively.

Fig. 1: Home-composting process of coffee capsules made of a
self-developed biopolymer compound

“We spent many hours developing a list with possible
components and their compositions and many days to produce
each compound, and were really relieved when, in the end,
one compound showed optimal properties” says Anna-Maria
Monks, who was responsible for selecting and developing the
compounds.
Not only were the mechanical and thermal properties
critical. The product had to comply with criteria according to
the (European) “Commission Regulation (EU) No 10/2011 on
plastic materials and articles intended to come into contact with
food”. “It is proven, that the developed biopolymers could have
a very strong migration behaviour. Therefore, it was important
to us, that the migration behaviour of each chosen compound
was tested as it wouldn’t be ideal if the coffee tasted of a
biopolymer”, says Judith, whose task was to test and ensure the
product specific properties as a coffee capsule adhered to the
Regulation. Coffee capsule production, however, requires the
material to be processed via injection moulding or as a flat film.
Hence, the two students processed the chosen compounds
also into extruded films. The students then put their focus on
developing a method to measure the migration behaviour of
several compounds.
This test consisted of forcing hot water through the film
in order to determine if the biopolymer migrated into the
water that streamed through the film (Fig. 3). To visualize any
migration, a chemical was added to the compound that would

Determination of Vicat softening temperature according to ÖNORM EN ISO 306:2014 (Test load: 10 N, heating rate: 120 °C/h)

Vicat softening temperature [°C]

120
105
90
75

limit

60
45
30
15
0

INN90/11

INN90/12

INN90/13

Fig. 2: Vicat Softening Temperatures of several tested compounds
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further

By:
Christopher Fischer
TGM - Die Schule der Technik
Vienna, Austria

discolour the water, if traces of the biopolymer had
migrated. When discoloration was experienced, a
sample of the discoloured water was taken and
further tested.
The migration behaviour was not the only
specific property that needed to be tested. The
students explain that in the so-called broth-part
of the machine, the coffee capsule is inserted and
pierced by three needles. Therefore, it was equally
important to determine the piercing behaviour of
the compounds. Using a 3D-CAD program; a test
setup was designed and 3D-printed. By using a
universal tensile testing machine, the coffee capsule
was pushed down on the needles, simulating the
process in a coffee machine (Fig. 4).

Fig. 3: Self-developed setup for the simulation of the hot water migration

If the material was too thick or too tough it
could have led to the capsule being squeezed
rather than pierced or the needles may even
be damaged. To establish the quality of the test
scenario, aluminium capsules were used initially
which showed that the test worked well and was
qualified to simulate the piercing behaviour of the
self-developed biopolymer compounds.
After spending six months on the diploma
thesis, Anna-Maria and Judith, together with
Gabriel-Chemie are happy to report, that they
have developed a compound that not only fulfils
the mechanical, thermal and specific product
requirements for coffee capsules but a material
that can also easily be used in their production
using a thermoforming machine. The two students
added: ‘The properties of the newly developed
compound equalled those of the aluminium
capsules and therefore can be used as a substitute
for aluminium coffee capsules to lighten the
aluminium load of our planet.’ Nevertheless, some
open tasks remain, such as the optimization of the
geometry or the approval for food contact. Due to
the proven home-compostability properties, the
usability of the developed material for compostable
food packaging is promising.

Fig. 4: Self-developed setup for the characterisation of the piercing behaviour of
coffee capsules

While the work of Anna-Maria and Judith shows
the great potential of sustainable products, their
work had already drawn the attention of several
prominent institutions and companies, which
honoured the effort of both graduates with multiple
awards. Up to now the two young plastic engineers
were awarded with the Borealis Innovation Award
2019 (Borealis), the Polymer Science School Award
2019 (University and Polymer Competence Center
Leoben), the Qualify.ing Contest Award (Alumni
Club of the TGM) and with the wienING Award 2019
(Vienna Federal Economic Chamber).
www.tgm.ac.at | www.gabriel-chemie.com
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Bioplastics in technical
applications Thermal direct joining of PLA with aluminium

H

ow can bioplastics be efficiently combined with
metals? And how do such multi-material joints
behave in comparison to established petrochemical
polymers? These were questions that researchers at the
University of Applied Sciences Dresden, Germany (HTW) and
the Fraunhofer Institute for Material and Beam Technology
(IWS), Dresden, Germany sought to find an answer to. The
idea was to establish whether the application fields of
PLA could be broadened, as PLA is currently mainly used
for packaging or as a construction material for household
appliances, electronic articles and decorative elements in
the automotive industry. For this purpose of this study, PLA
and other thermoplastics were joined to aluminium using
various processes.

Hot and solid - direct thermal joining
In industrial applications, materials must not only be
resilient but they must also be able to be joined together
quickly. While the advantages of direct thermal joining are
well known, the process is still relatively uncommon for
bioplastics. The principle of thermal metal-plastic joining
is to convert the polymer-based joining partner into a
plastic or liquid state through the localized introduction
of heat at the joining surface in order to wet the metal
surface. Ultrasound, induction or laser radiation can serve
as the heat source. When a joining pressure is applied, the
polymer molecules interlock with the microscopic structure
of the metal surface and cool down. The better the surface
is structured, the better the adhesion. The use of adhesion
promoters is also possible. As with adhesive bonding, this is
also the key to achieving the desired load-bearing capacity:
insufficiently pre-treated surfaces result in significantly
lower strength. The heat input is usually indirectly applied
through heating of the metal, although heating the plastic
directly is also possible. The resulting joints are permanent
and cannot be separated without damaging at least one of
the joined parts.
Advantages over other joining methods, such as adhesive
bonding or assembly with fasteners (drilling, deburring,
threading, setting), are the extremely short process times,
as both the heating and cooling rates are extremely fast. The
joined components achieve their final strength immediately
after cooling and can be further processed directly. No
additional materials such as adhesives, solders and fluxes
or connecting elements like screws, rivets or bolts are
required. The process is not suitable for contaminated
surfaces, as is the case with adhesive bonding, as the joining
surface is liquefied and contaminants are partly absorbed in
the liquid phase. Unlike with the use of an adhesive, curing
times are unnecessary. Like bonds, thermally joined joints
can compensate for geometrical tolerances due to the local
deformation.

On the test bench
The materials tested included the bioplastic PLA, PET
and PP, with the latter two serving as a reference for
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typical petrochemical plastics. All the materials tested are
available as commercially used films.

Material
Thickness

PET
PLA
Reference
Bioplastic
plastic
0.5 mm

0.5 mm

Melting
ca. 155°C ca. 250°C
temperature
Strength

61 N/mm² 57 N/mm²

PP
Reference
plastic

AW 6082 T6
Aluminium
alloy

0.5 mm

1.5 mm

ca. 165°C

ca. 660°C

22 N/mm²

ca.
300 N/mm²

The metal part used was a 1.5 mm thick aluminium
sheet made of EN AW6082 T6, an alloy widely applied in the
automotive and mechanical engineering industry. Induction
joining, laser joining, ultrasonic joining and, as a reference,
the current market standard, adhesive bonding were used
for the respective pairs. The surface of the aluminium sheet
was given a regular linear structure using a laser-assisted
ablation process, similar to an engraving process. The test
specimen geometry was based on DIN EN 1465, which was
developed for the overlapping lap shear testing of adhesives.
All test specimens had the same overlapping surface and
were tested with the same test parameters until destruction
in order to establish direct comparability.
All adhesively bonded joints showed continuous adhesive
failure of the plastic, with PP achieving the highest values for
this test configuration and being significantly ahead of the
biobased PLA. The ultrasonically bonded samples showed
predominantly adhesive failure. The two thermally joined
samples - using induction and laser as the heat source behaved similarly, with PLA and PET achieving the highest
strengths and showing mixed adhesive and cohesive failure.
PP showed a slightly lower strength compared to adhesive
bonding, and suffered adhesive failure.

Knowledge for practice - summary
The tests showed that PLA can indeed be joined to
aluminium using direct thermal joining with induction
or laser heating. With appropriate pre-treatment of the
surface, high joining strengths could be achieved, in some
cases far exceeding the adhesive joints. The biological
origin of PLA does not constitute a disadvantage to using
these joining technologies. The results are comparable to
the behaviour of PET under similar conditions. Thermal
joining processes are therefore a very good alternative to
established joining processes and may help to introduce
more eco-friendly materials into the production chain. The
extremely short process times allow for fast handling and
thus high productivity. By dispensing with additives and
chemicals, a high level of sustainability and environmental
compatibility is also achieved.
This work is co-financed by the European Social Fund (ESF) and tax funds
on the basis of the budget adopted by the Saxon State Parliament.

Joining

By:
Philipp Zink
Research associate
Fraunhofer Institute for Material and Beam Technology IWS
Dresden, Germany

COMPEO
Leading compounding technology
for heat- and shear-sensitive plastics

A PLA-textile-laminate thermally directly joined with aluminium by
ultrasound. Joining takes place without any additional materials.

Ultrasonic joining makes it possible to not only create joints of the
same type.
Comparison of the joining process
25 —

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.

15 —

10 —

Adhesive
bonding

Ultrasonic
joining
PLA

—

—

—

0—

—

5—

—

tensile shear strength (N/mm2)

20 —

Induction
joining
PET

Laser
joining

•
•
•
•
•

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

PP

Although known to be difficult to bond, PET and PLA were
successfully joined to aluminium using direct thermal joining
methods and showed an increase in strength up to a factor of 4
compared to the reference (adhesive bonding).

www.busscorp.com

https://www.htw-dresden.de/ | www.iws.fraunhofer.de/en.html
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From Science & Research

Alternative composites
for marine applications

T

here is a growing demand for composites for applications in a marine environment due to the growing
markets for fish and seaweed farming, energy harvesting, boats, pontoons, anchoring and buoy elements, etc.
At present only petrol-based composites are being used.
Concern is growing about the long-term ecological impact.
Litter and microplastics are contaminating the sea, having
a detrimental impact on sea-life. There is a need for renewable materials to be developed; reducing the depletion of
the fossil based materials, limiting emission of greenhouse
gases and reducing ecotoxic impact of microplastics. At the
same time, the materials need to meet the highest technical performance and withstand the long term harsh marine environment including mechanical forces, aggressive
environment, intense UV light etc. Meeting this duality is

Reduce the
environmental impact
of composite maritime
industry components

1 semi industrial
production
equipment

Self reinforced
composite

Bio-based
thermoplastic
composites
demonstrators

Bio-based
thermoplastic
composites

4 different
technical
demonstrators

Natural fibre
reinforced
composite

Microplastics
formation
Evaluate durability
and long-term ecological
impact from microplastics

The project will develop demonstrator bio-based
composite alternatives to potentially replace traditional
fibre-reinforced composites commonly used in the marine
industries. Traditional oil-based products including fishing
and seaweed farming components, energy harvesting
equipment, boats, pontoons, anchoring and buoy parts
are potentially being addressed by the project. The biocomposites will not only reduce the depletion of fossil-based
resources but should also limit the emission of greenhouse
gases and the ecotoxic impact of microplastics, while
allowing recycling through the use of thermoplastic biopolymers. Through the development of the bio-composite
demonstrators, the project aims to significantly shift the

DEVELOPMENT AND DEMONSTRATORS
OF DURABLE BIOBASED COMPOSITES
FOR THE MARINE ENVIRONMENT

GOALS

Drive for innovation
in new composite
materials

a major challenge. SeaBioComp is aiming to address this
challenge.

Newly
developed
analytical
methods and
protocols

Monomer injection
into natural fibre
by RIFT

Ecotoxicological
effects
Long term
durabililty
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filament additive
manufacturing

From Science & Research

PLASTPOL

Think Sustainable

Meet us at:
Stand D-35

M·VERA®

Bioplastics
With our M·VERA® range of
biobased and biodegradable
plastics (certified to EN 13432),
we provide you with customised
solutions for your application:

By:
Sarah Johnson
Marketing and Events
Marine South East
Southampton, UK

perception within the marine industries that the use of bio-based composites
can offer a realistic and viable alternative. The demonstrators and developed
analytical protocols will help both industry and public authorities to address
the growing concern regarding the global production and consumption of oilbased plastic materials and the long-term ecological impact of plastic litter
and microplastics in the marine environment.
SeaBioComp wants to deliver demonstrators of innovative bio-based
thermoplastic composites; with
 at least equivalent mechanical properties
 with -application dependent- tailored durability (2 to >20 years)
 with reduced CO2 emission (30 %), and reduced ecotoxic impact (due to
microplastics)
Since thermoplastic composites are envisaged, the recycling potential of
recovered materials will be demonstrated as well. Overall the ecologic impact
should be reduced by >50 % compared to conventional oil-based counterparts.
This should lead to a shift in mindset along the value chain, that the biobased
composites offer a realistic alternative for the oil based counterparts.

• Film
Such as shopping bags,
fruit and vegetable bags
or agricultural films
• Injection Moulding
Such as packaging, coffee
capsules, cutlery and others

• Color, Carbon Black and
Additive Masterbatches
Our team of highly experienced
plastic specialists is pleased to
help you – contact us!

The project partners include research institutions, university research
groups, SMEs and specialist cluster organisations. SeaBioComp is co-funded
under the EU Interreg 2 seas programme, within the Technical Innovation
theme. SeaBioComp runs from March 2019 to August 2022 with an overall
budget of EUR 4.1 million, EUR 2.5 million of which (60 %) is funded from
the European Regional Development Fund. SeaBioComp is led by Centexbel
(Zwijnaarde, Ghent, Belgium) and combines experts in polymer research, textile
and composite formation with marine institutes, sector cluster organisations
and public authorities.
Anyone interested in this important and growing area of bio-based materials
for the marine environment is invited to join the Interest Group (see website
below). Subscribers to the Interest Group will be kept informed of relevant
events and forums, project activities, results etc. The aim of the Interest Group
is to stimulate inclusive engagement of external stakeholders and interested
parties including the triple helix of academia, industry and public authorities.
www.seabiocomp.eu | www.seabiocomp.eu/interest_group

BIO-FED
Branch of AKRO-PLASTIC GmbH
BioCampus Cologne · Nattermannallee 1
50829 Cologne · Germany
Phone: +49 221 88 88 94-00
Fax:
+49 221 88 88 94-99
info@bio-fed.com · www.bio-fed.com
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Market

The Brazilian case
Brazil on the way to circular economy with the ban of disposable plastics
Contextualization
Combating plastic pollution is today a sum of actions based
on the circular economy. Several strategies have been developed
for the management of plastic waste; the most common are the
various forms of recycling although it is a major global challenge.
The primary recycling of plastic waste in other products after
reprocessing requires a series of previous treatments which
finally charges the cost of the process and in addition having
the recycled products with lower and lower properties. The
recycling of plastic materials by combustion or incineration
for energy production, although an environmentally benign
process is only practiced in some countries. However, this
process comes up against the difficulty of treating highly toxic
gases from the combustion of plastics containing halogenic,
sulfuric substances and the reduction of carbon dioxide
emissions from the released fossil carbonaceous materials.
Therefore the end-of-life management of plastics (recycling,
energy and organic recovery, composting and biodegradation)
is a recurring theme and one of intense debates in the last
30 years. Table 1 illustrates a sustainability value scale with
respect to the use of plastics.

Plastics in numbers in Brazil
Brazil, with its more than 210 million people, is the fourth
largest producer of plastic waste in the world, with 11.36 million
tonnes and one of the least recycled with only 1.28 % recycling,
that is, about 145,000 tonnes of plastic per year according to
studies carried out by the World Bank for WWF (World Wild
Fund for Nature). These data, however, are contested by the
Brazilian Association of Plastics Industries (Abiplast), which
estimates that the Brazilian recycling average is 25.8 %.
The per capita consumption of plastic resins, which is
considered an indicator of the degree of economic development
of a society, varies around 35 kg / inhabitant per year in Brazil
while in developed countries the estimates point to a level of
100 kg/inhab/year for a world average of 45kg/inhab/year. The
Brazilian production of thermoplastic resins represents 2.3 %
of the world production of 280 million tonnes with a national
production capacity of 6.4 million tonnes.
Each Brazilian produces, on average, approximately 1 kg
of plastic waste per week and more than 2.4 million tonnes of
plastic are discarded irregularly, without treatment and, in many
cases, in open dumps. Pollution caused by plastic affects the
quality of air, soil, water supply systems, aquifers and reservoirs.
Burning it can release toxic gases into the atmosphere.

Global policy around the circular economy
The National Solid Waste Policy came into force in Brazil in
2010 instituted by the Law 12.305 which deals, among others,
with plastic waste. The Law establishes strategies for sustainable
development and imposes a reverse logistics system, in addition
dealing with the product life cycle and encouraging the reuse and
recycling of materials, discouraging disposal in landfills whenever
there is another more environmentally friendly destination for
savings resource. The global trend to have the ban or regulation of
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plastics in the legislature is real and is ongoing. The European
Parliament has approved almost unanimously coming into
force from 2021 a ban on disposable plastic products, bringing
the ban one step closer to reality in order to counter pollution
from the discarded items in waterways and fields.
To mitigate these issues, ecologically viable alternatives are being
developed through science and technology to promote sustainable
development using raw materials from renewable sources.
Therefore, the prospect of seeing plastic packaging waste
disintegrate quickly as if by magic in the environment,
conquers minds, divides opinions and confuses people.
The Environment Commission (CMA) that is part of the
Brazilian Senate had already approved in April 2018 the bill
(PLS 92/2018) that provides for the gradual withdrawal of
disposable plastics. According to the text, within ten years, this
type of plastic should be replaced by biodegradable materials
in items intended for packaging food ready for consumption.
Following the initiative of the Senate, the Legislative
Assembly of Rio de Janeiro State (Alerj) approved in June 2018
the draft law 316/15, which prohibits the use of plastic bags
in supermarkets and the use of plastic straws throughout
the whole State and their replacements within 18 months by
similar reusable or biodegradable ones.
The biggest impact initiative was from the largest city in
Latin America, São Paulo city, the first city in the southern
hemisphere with its more than 12 million people to join the
Global Commitment of the New Plastic Economy following
the world trend of restricting the use of disposable plastic
utensils that can be easily replaced by ecologically viable ones
or simply dispensed.
For this purpose, the city executive sanctioned and regulated,
at the beginning of the year 2020, the draft law 99/2019
approved by the São Paulo City Council, which prohibits the
supply of glasses, plates, cutlery, drink stirrers and sticks for
disposable plastic balloons to hotel customers, restaurants,
bars, bakeries and other commercial establishments. The
municipality had already banned plastic straws in the previous
year, which had highly positive impacts on society.
The ban on plastic straws prepared the population with the
strength to change habits and shows the feasibility of this
type of Law. With the ban, the items must not only stop being
offered by bars and restaurants, but will also no longer be
available in commerce and in supermarkets for home use.
Instead, biodegradable, compostable or reusable options
should be offered, as well as encouraging recycling and
driving the paradigm shift towards a circular economy.
The project also prohibits the manufacture and import of
cosmetics with plastic microparticles as a component, because
these microplastics are used in cosmetics as exfoliating. The
legislation comes into force on January 1, 2021. The establishments
have one year to adapt changing the stock and suiting to the new
legislation. A year is the time that the industry is expected to

Market
that the plastic transformation and recycling industry is
willing to contribute to building solutions together. The major
concern of the industry is not for less because of the imminent
closing of jobs as the plastics sector in 2018 generated 13,187
jobs with 4,675 companies in the state with revenues of around
USD 9.2 billion while recycling generated 3,116 jobs with 313
companies in 2019.

By:
Leonard SEBIO
R&D Biomass Science &
Technology Consultant
Campinas SP, Brazil

adapt on some issues, such as labor. The establishment that
disrespects the rules can be punished with a warning, a fine of
up to USD 2000 or closing of commercial activities.
The respect for the environment does not depend only on
national laws. The population feels and understands that actions
like this must be done so that the future will be better. The
initiative to ban the use of disposable plastic in the city of São
Paulo has been closely monitored by National Geographic Brasil.
The Legislative Assembly of the State of São Paulo (Alesp)
also ratified similar legislation covering the whole state but
not yet regulated and sanctioned.

Market challenge
The Brazilian Association of the Plastics Industry
(Abiplast) opposing the initiative said that the prohibitions on
disposable plastics bring juridical insecurity, interfere with
the competitiveness and financial planning of companies,
causing an impact on investments, job creation and even
in maintenance of industrial activity. Abiplast argues that
instead of banning, the use of these products should be
regulated in order to reduce consumption and guarantee
recycling. The Association believes that the demonization and
the banning of plastic materials is not the ideal way to solve
the problems caused by a poor solid waste management in
Brazil and its consequences for nature. Abiplast also claims
that Brazil does not have composting plants on an industrial
scale. Due to this technical limitation, products manufactured
with biodegradable material for example, will not be disposed
of correctly because landfill biodegradation emits greenhouse
gases, impacting climatic conditions. Abiplast emphasizes

The biggest challenge will be to organize a supply chain in
Brazil to meet the great demand for potential biodegradable
and compostable plastics. In the current scenario, the
Brazilian market has highly limited industrial structures in
the biodegradable bioplastics sector. However, the company
PHB Industrial / Biocycle produces already on a pilot scale
the biopolyester PHB and the Chinese company BBCA will
install in the country a corn processing plant for production
of some chemical bio-platforms such as PLA, the first of its
kind in Brazil. Therefore, the moment is opportune to create
a task force by the already world consolidated players in the
biodegradable bioplastics sector with the objective of serving
the growing market niche in Brazil, ensuring quality and
operational scalability.
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Table 1: Value scale for sustainability in plastic artifacts
Material

Biodegradation
or Composting

Biobased

Term
End of life

Carbon neutral
mechanism

Recycling

Conventional
plastic

N (-)

N (-)

L (-)

N (-)

Y (+)

Non-biodegradable
Biobased polyolefin

N (-)

Y (+)

L (-)

Y (+)

Y (+)

Prodegradant
additive polyolefinOXO

N (-)

N (-)

S (-)

N (-)

N (-)

Fossil Polyester
biodegradable

Y (+)

N (-)

S (+)

N (-)

Y (+)

Biobased Polyester
biodegradable

Y (+)

Y (+)

S (+)

Y (+)

Y (+)

Biobased Polyester
non-biodegradable

N (-)

Y (+)

L (-)

Y (+)

Y (+)

Thermoplastic Starch
(TPS)/Blends

Y (+)

Y (+)

S (+)

Y (+)

N (-)

Cellulose derivatives
“Cellophane”

Y (+)

Y (+)

S (+)

Y (+)

N (-)

Legend: N= No; / Y= Yes; / S= Short; / L= Long, (-) Lower stustainability, (+) Greater sustainability, Source: Leonard Sebio
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By:
Barry Dean,
Naperville, Illinois, USA

U.S. Patent 10,518,444 (December 31, 2019).
“Compostable or biobased Foams”, Adam R. Pawloski,
Jeffrey J. Cernohous, and Kent Kaske (Lifoam Industries
LLC, Greer, South Carolina)
This patent teaches a product by process where a
foamed bead is formed based on a renewable polymer
with a specific gravity of less than 0.15 g/cm3. The foamed
renewable based bead is produced using a blowing agent
that is not a volatile organic compound. The foamed bead
can be further processed into a three dimensional article
which represents designs suitable for packing, insulative
sheet and the like. The renewable foamed bead can be
processed using conventional equipment for extrusion and
injection molding. The renewable foam can provide light
weight options where structural performance is needed
in applications such as automotive, home construction,
electronic and general consumer articles.

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.

The patent claims renewable/compostable polymers
including polylactic acid and its individual stereoregular
structures, polyhydroxyalkanoates, polybutylene succinate,
polybutylene adipate, polyglycolic acid as well as others
all with a preferred melting point of less than 150 °C. The
blowing agent (2 – 5 weight %) can be selected from water,
carbon dioxide as well as metal carbonates, nitrogen,
azodicarbonamide as well as mixtures. Nucleating agents
for cell formation can be selected from talc, kaolin, silica
and other traditional nucleating agents.
Examples provided illustrates the process for making
foamed polylactic acid beads using injected supercritical
carbon dioxide resulting in foamed beads (2mm – 5 mm)
with a closed cell structure and a cell size of 50 – 150 um.

U.S. Patent 10,544,241 (January 28, 2020), “FarneseneBased Macromoners And Methods of Making and Using The
Same”, Steven K. Henning, Taejun Yoo and Herbert S. Chen
(Fina Technology, Inc Houston, Texas)
Farnesene consists of six closely related structures, all
being sesquiterpenes but differing by location of a double
bond and associated stereochemistry.
This patent teaches using farnesene, a natural product
to make a reactive material for radical polymerization
by derivatizing farnesene into a macromonomer, a
monfunctionalized long chain monomer which can be used
to make comb and star polymers which in turn can be used
as modifiers for lubricants, hydraulic fluids, adhesives
and cosmetics.
The patent teaches the methodology
for converting a farnesene molecule to a polyfarnesene
monofunctional alcohol, hydrogenating the polyfarnescene
monofuctional alcohol at least in part and then reacting
with an acrylate to render the reactive acrylate for the
macromonomer.
As a reactive additive, the polyfarnesene acrylate exhibits
significantly lower viscosity (5 x to 25 x) at 25 °C versus a
comparative polybutadiene acrylate. Low viscosity is a key
point both for polymerization as well as use in lubricants,
hydraulic fluids and adhesives.
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U.S. Patent 10,526,301 (January 7, 2020), “Production of
Purified Dialkyl-Furan-2,4-Dicarboxylate In A Retrofitted
DMT Plant”, Kevin J. Fontenot, Mesfin Ejerssa Janke,
Kenny R. Parker, and Ashfaq Shahanawaz Shaikh (Eastman
Chemical Company Kingsport Tennessee)

U.S. Patent 10,526,461 (January 7, 2020), “Biodegradable
Polyester Mixture” , Xin Yang, Jorg Auffermann, Carsten
Sinkel, Jerome Lohmann, Robert Loos, Gabriel Skupin,
Andreas Kunkel and Lars Borger ( BASF SE DE)

A process is taught for feeding 2,5- furandicarboxylic acid
and an alcohol into an esterification reactor zone to form a
dialkyl-2,5-furan dicarboxylate (DAFD) crude product where
the esterification reactor is a commercial scale reactor
previously used in the dimethylterephthalate (DMT) process.

This patent teaches a biodegradable polyester
composition targeted to agricultural films; ie mulching,
cover and slit tape films as well as selected textiles. The
composition concept taught focuses on meeting DIN EN
13432 for compostable films and DIN EN ISO 17556 for
aerobic soil biodegradation.

The DAFD monomer is the key monomer for enabling
polyethylene furan dicarboxylate (PEF). There are three
major costs in development and commercialization of a
new material like PEF, research costs, development costs
and capital costs. The teachings of this patent address a
key commercialization cost, capital by enabling the use of a
commercial reactor previously used to make DMT.
The process teachings focus on a crude diester
composition comprising dialkyl furan-2,5-dicarboxylate
(DAFD), 5-(alkoxycarbonyl)furan-2-carboxylic acid (ACFA),
alkyl furan-2-carboxylate (AFC) and alkyl-5-formylfuran-2carboxylate (AFFC).

U.S. Patent 10,435,557 (October 8, 2019). “High Heat
Deflection Temperature Polylactic Acids with Tunable
Flexibility and Toughness”, William J. Orts, Lennard F.
Torres, Allison Flynn, and William Ketty (The United States
of America by the Secretary of Agriculture and Lapol LLC
(Santa Barbara, California)
This patent teaches a polylactic acid composition that
tunable mechanical properties. The composition consists
of a polylactic acid stereocomplex (equal amounts of D
and L enantiomers of PLA; a toughening agent and a
polymeric additive which both plasticizes a and nucleates
the PLA matrix. The PLLA and PDLA enantiomers exhibit
melting temperatures of 170 – 190 °C and 180 – 200 °C,
respectively; while the stereocomplex of the D and L
enantiomer offers a melting temperature of ~ 230 °C which
enhances (allows for tuning of) modulus and practical heat
distortion temperature, ie end use temperature. The one
drawback of the stereocomplex is reduced impact strength/
toughness. This invention teaches the use of more flexible
biopolymers such as polybutylene succinate (PBS) and
polybutylene adipate terephthalate (PBAT) to enhance (tune)
the toughness of the stereocomplex. In addition a polymer
polyester derived from triols, diols and a diacid is taught
which serves as a compatibilizer, plasticizer and nucleant
for the combined stereocomplex and flexible polymer. The
process for making this polymer polyester is taught in U.S.
Patent 9,139,689.

Ref: WO2014/075997

The first polyester is a polybutylene sebacic acid
terephthalate (PBSeT) where the diacid ratio is 40 – 70
weight % sebacic acid and 30 – 60 weight % terephthalic
acid. The second polyester is a polybutylene adipate
terephthalate where the diacid ratio is 40 – 70 weight %
adipic acid and 30 – 60 weight % terephthalic acid (PBAT).
The first and/or second polyester can have 0 – 2 weight % of
trihydric alcohol substituted for a portion of 1, 4-butanediol.
In addition the first and/or second polyester can contain
a bifunctional diisocyanate chain extender. The first and
second polyester combine to effect a composition of 80 – 90
weight % of the first polyester and 10 – 20 weight % of the
second polyester.
Note: Sebacic acid is an aliphatic linear diacid of 10
carbons.
The biodegradable polyester composition can be further
modified with a filler 10 – 35 weight % of a filler with calcium
carbonate and/or talc being preferred. The biodegradable
polyester composition can be further modified with starch
and/or polyhydroxyalkanoate (5 – 45 weight %).
The biodegradable polyester composition exhibits good
Elmendorf tear strength, modulus, dart drop impact and
highly efficient aerobic biodegradation performance. The
aerobic biodegradation of the combined first and second
polyester composition is better than the individual PBSeT
and PBAT.

The combination of the stereocomplex, flexible biopolymer
and the polymer polyester illustrates the combination of
high heat distortion temperature, practical toughness
and balanced modulus allowing for this composition to
perform as an engineering resin for intricate moldings and
structural performance.
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Basics

How much biomass do
bio-based plastics need?
An update on the “Land use” debate and facts on
biomass use in general

I

n January, the nova-Institut biopolymer expert group published updated data on the worldwide production of biopolymers for the years 2018 and 2019 (see link below).
Agricultural experts from the nova-Institut have now also
completed an evaluation of the worldwide agricultural data
for 2018 (data for 2019 are not yet available). Based on the
insights from this new evaluation, it is now possible to update the figures on biomass and land used for bio-based
polymers worldwide.
Figure 1 shows the biomass used for bio-based polymers
in 2018. In order to produce 3.4 million tonnes of bio-based
polymers with an average bio-based share of 43%, 4.3
million tonnes of biomass were used – including conversion
losses. The largest share of biomass comes from byproducts (46%), mainly glycerine from biodiesel production,
which is used for the production of bio-based epoxy resins.
Food crops for the production of e.g. PLA or bio-PE account
for a total of 37%. 9% is cellulose for cellulose acetate
and 8% is non-edible vegetable oils such as castor oil for
polyamides.
By contrast, chart 2 shows the biomass used worldwide
in 2018. The animal feed sector (including grazing land)
represents the largest share by far at 60%, followed by
bioenergy (16%, mainly wood), food (12%), material use
(10%, mainly wood for the construction industry) and

For the sake of completeness, Charts 3 and 4 show the
composition of the global biomass supply: 39% is harvested
agricultural biomass, 30% pasture grass, 19% wood and
13% is made up of used crop by-products. Cellulose (49%)
is the dominant type of biomass used, followed by sugar &
starch (24%), proteins (11%), oils and fats (4%) and other
biomass (12%), such as rubber. Readers interested in novaInstitute’s methodology of calculating supply and demand
of biomass, we recommend the nova-Paper #7 – see link
below).
Finally, the question remains as to the area of agricultural
and plantation land that is required for the production of biobased polymers. The 0.034% (see above) share of biomass
used to produce bio-based polymers translates into an area
share of only 0.004%. This is due to the various factors:
high-yielding crops (like maize) are used for the production
of bio-based polymers leading to a high area efficiency; the
yields are not only used for polymer production but also
for animal feed (the protein share) and thus only a part is
allocated; and finally, because the biomass is a process byproduct that uses no land (such as glycerol).

Fig. 2: Worldwide biomass demand
2018, total: 12,3 billion tonnes

Biofuels
2%

1 % Edible plant oil

Biopolymers
0.034 %

9%
Cellulose

46 %
Biogenic by-products

15 %
Sugars

nova-Institut
Hürth, Germany

biofuels (2%). Bio-based polymers, which currently account
for about 1% of the total polymer market, play practically no
role at all, at only 0.034%.

Fig. 1: 4,3 million tonnes biomass feedstock for 3,4 million tonnes
bio-based polymers (with a 43 % bio-based share) in 2018
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Basics
Conclusion and outlook
Currently, the land and biomass required for bio-based
polymers do not play a relevant role compared to other
sectors and do not represent any relevant competition to
other uses, in particular the food and feed sector. If 100%
of the polymer demand were to be covered by biomass,
the situation would be different. However, this scenario is
highly unlikely, because new sources of renewable carbon
will increasingly be used in the future, such as recycling,
organic waste streams and the direct use of CO2. Moreover,
biofuels will gradually be replaced by electric mobility and
hydrogen, which would already release 2% of the biomass
currently used for biofuels. This means that, under realistic
scenarios, sufficient biomass will be available to meet
future demand for bio-based polymers without endangering
food safety.
www.nova-institute.com | www.bio-based.eu/reports |
www.bio-based.eu/nova-papers/#novapaper7en

Fig. 3: Global biomass supply 2018 by sources,
total: 12,3 billion tonnes dry matter
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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
interested readers, in particular those who have not yet had
the opportunity to dig deeply into the subject, such as students
or those just joining this industry, and lay readers. It gives
an introduction to plastics and bioplastics, explains which
renewable resources can be used to produce bioplastics,
what types of bioplastic exist, and which ones are already on
the market. Further aspects, such as market development,
the agricultural land required, and waste disposal, are also
examined.
An extensive index allows the reader to find specific aspects
quickly, and is complemented by a comprehensive literature
list and a guide to sources of additional information on the
Internet.

Fig. 4: Global biomass supply in 2018 by biomass
constituents, total: 12,3 billion tonnes dry matter
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The responses concerning biodegradable material
costs with respect to company size show an interesting
relationship. it appears that medium and large companies
rank the importance of costs as very high, but small
companies find it less important. This can be linked to the
competitive advantage theory of Michael Porter, where firms
can compete on either price or differentiation. it is impossible
for small companies to compete on price, especially given
the costs of biodegradable polymers; however the companies
understand that a potential investment in such materials
could contributes to their competitive niche market or
differentiation strategies.
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small

Politics

it is encouraging that more than 60% of all companies that
responded are planning to use biodegradable materials in
the near future - or already use them. Larger companies find
those materials to be more attractive than do medium and
small companies. The reason behind this may be explained
by the industry structure of plastic packaging producer/users
in Poland, where small and medium companies tend to be
locally based and concentrated and therefore less concerned
with the new technologies. There is also a lack funds to
invest in new packaging materials, especially given the fact
than many of the big packaging producers/users have a
large amount of foreign capital employed or are direct Polish
subsidiaries of foreign packaging conglomerates.

Automotive

In March 2020, Wojciech Pawlikowski,
Editor-in-Chief bioplastics MAGAZINE Polska
wrote:
“It was the hottest 10 years in the industry when
almost everything changed…
In 2010, the macroeconomic situation of Poland
(the only member state of EU that recorded GDP
growth in 2009) and the resulting favourable situation
on the domestic plastics market were creating
conditions for production growth in the sector. At
the same time, however, the importance and the
scale of the waste management problem was being accelerated
by these positive developments, additionally stimulated by the
growing ecological awareness, legal requirements, low level of
recycling and underdevelopment of the sector of incinerator and
composting plants in the country.

Politics
important for large ones, which supports the previous point
concerning the significance of cost related to company
size. Due to the fact that small companies can choose the
competitive strategy of differentiation it is important for
them to express differentiated features through marketing
activities.
Legislation is also considered less important for medium
and large companies. The reasons for that remain to be
explored by future research, however, according to informal
interviews with industry specialists, small companies are
more concerned with legislation due to the potential penalties
for not conforming to packaging law. Those penalties are
easier to avoid and are less financially burdensome for larger
companies - hence the observed trend.

The abovementioned circumstances were creating a perfect
opportunity for sales of bioplastics to take off in Poland. Back
when we were among the first to talk about it, nobody wanted
to listen to us. And today, 10 years later, we live in a completely
different reality. In 2010, Poland led the new (!) member states
of the EU in terms of the volume of plastics processed. In
Poland, ca. 2.55 million tonnes of plastics were processed. Czech
Republic came second, processing ca. 1.05 million tonnes. The
PlasticsEurope report of the year 2010 predicted that over the
coming years, plastics processing levels in those member states
would ultimately grow to exceed the average for the EU.

in terms of strategic management the trend is reversed.
Large companies rank this of the highest importance.
Considering the structure of the Polish packaging industry,
with many small and medium regional companies, this result
supports the observation that large companies have a more
formalised long-term view of their business endeavours.

Conclusion
From the above discussion of the results of the
questionnaire it can be concluded that the Polish packaging
industry is ready and willing to use biodegradable packaging.
Furthermore, Polish end consumers are already beginning to
see such packaging – for instance in the form of carrier bags
or beverage cups (figs 4, 5). Nevertheless it is very important
to add at this point that other stakeholders and external
forces need to be evaluated for their readiness to support
such materials before concluding whether Poland as a nation
is ready for such a solution. This is especially important with
regard to the waste collection systems – namely the organic
recycling infrastructure and the awareness of end consumers
about how to treat with packaging waste.

According to the abovementioned report, Polish post-consumer
plastic waste recycling rates lagged behind those of the countries
of Western Europe. Poland’s material recovery was 16 %. While
landfilling was gradually being abandoned, solutions for the Polish
recycling system (waste segregation, incinerator/composting
plants etc.) were lacking.
The disconnect between the rapid growth of the plastic
processing industry and the inefficient attempts to increase the
efficacy of the Polish recycling system led us to wonder about the
future of the country’s waste management system. It seemed to
provide the perfect backdrop for the launch of a communications
offensive, directed at pointing out the need for alternative,
effective solutions to support the hitherto ineffective recycling
system. We lobbied long and hard in favour of biodegradation,
working to get the message out.

ekopack@cobro.org.pl

4,21

3,84

3,61

3,59

3,52

3,32

4,03
3,40

3,46

3,63

3,55

3,39

3,50

3,67

4,00

4,19

4,50

4,54

Fig 3. Mean responses - importance of biodegradable packaging in
different sectors of business - categorised by company size

2,00
1,50
1,00
0,50
0,00

Marketing
small

Logistics
medium

Legislation

Environment
protection

Strategy

large

bioplastics MAGAZINE [02/10] Vol. 5

47

These efforts turned out to be relatively important as that year,
a draft of a new Bill on packaging and packaging waste was to be
announced in Poland. The Bill on packaging waste management
was supposed to be published in 2007 – the Department for the
Environment presented 3 drafts, none of which reached the lower
house of the Polish parliament. And then came a new version of
the bill. The previous draft had been rejected by Prime Minister
Donald Tusk (!), who accepted the arguments against the idea
of charging for foil bags as inconsistent with the EU EN 13432
standard. In the bill draft compostable packagings were specified.
In December 2009, assumptions for the new bill were presented.
So far not a single word about specifying biodegradable and
compostable packaging has been heard. Wasted years?“
www.bioplasticsmagazine.pl

tinyurl.com/2010-Poland

Suppliers Guide
1. Raw Materials

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

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

Simply contact:

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

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

39 mm

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

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

www.facebook.com
www.issuu.com
www.twitter.com
www.youtube.com
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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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Suppliers Guide
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

12.05.2020 - 13.05.2020 - Cologne, Germany (online)

the next six issues for €169.–

You can meet us

Future scopes for biopolymer & bioplastics
04.05.2020 - 05.05.2020 Vienna, Austria

https://10times.com/future-scope-for-biopolymer-and-bioplastics-vienna

13th International Conference on Bio-based Materials
http://bio-based-conference.com

14th BioPlastics Market

1)

09.06.2020 - 10.06.2020 - Bangkok, Thailand
https://www.cmtevents.com/

The Greener Manufacturing Show

16.06.2020 - 17.06.2020 - Berlin, Germany

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

https://www.greener-manufacturing.com/welcome

Plastics in Automotive Engineering

New date: 28.07.2020 - 29.07.2020 - Mannheim, Germany
https://www.vdi-wissensforum.de/

Chinaplas 2020

New date: 03.08.2020 - 06.08.2020 - Shanghai, China

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

https://www.chinaplasonline.com/

2nd PHA platform World Congress

02.09.2020 - 03.09.2020 - Cologne, Germany
www.pha-world-congress.com
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Bioplastics Zone @ Plastpol

New date: 06.10.2020 - 09.10.2020 - Kielce, Poland
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6th PLA World Congress
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Forum biobasierte Kunststoffe

New date: 26.10.2020 - Berlin, Germany
https://veranstaltungen.fnr.de/biobasierte-kunststoffe-2020

Plastics beyond Petroleum-BioMass & Recycling

New date: 10.11.2020 - 12.11.2020 - New York City Area, USA
http://innoplastsolutions.com/conference.html

15th European Bioplastics Conference
01.12.2020 - 02.12.2020 - Vienna, Austria
https://www.european-bioplastics.org/events

Interpack 2020

or

New date: 25.02.2021 - 03.03.2021 - Düsseldorf, Germany
https://www.interpack.de

Mention the promotion code ‘watch‘ or ‘book‘
and you will get our watch or the book3)
Bioplastics Basics. Applications. Markets. for free
(new subscribers only)
1) Offer valid until 31 May 2020
3) Sorry, Gratis-Buch in Deutschland nicht möglich (Buchpreisbindung)
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YOU WILL ALWAYS FIND
A BIOPLAST SUITING
YOUR NEEDS.

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