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bioplastics MAGAZINE consistently pursues the path
of expanding the range of topics towards Renewable
Carbon Plastics. This starts on page 9 with the report
about the Renewable Carbon Conference and continues
via a cartoon in the centre of this issue. This centrefold
is detachable so it can be used as a poster, or to show
friends and colleagues. And it closes with a Basics
article explaining what is behind the idea of Carbon
Capture and Utilisation – as
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articles deal with plastics from biomass sources – our
traditional topic – and plastics made from captured
carbon from CO2 or methane as well as plastics from
advanced recycling.
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But before that event, we are optimistic to hold the
second bio!TOY conference on sustainable toys in
Nuremberg, Germany on 7 and 8 September. Later that
month, we hope to welcome you in Cologne, Germany for
the second PHA platform World Congress. As probably not
everyone will be able to travel, we will hold the conferences
in a hybrid style. So, you can, if needed, participate online.
However, we sincerely hope to meet with many of you in
person, as networking and socialising with a good German
beer in the evening is high on the list of things we all miss
so desperately.
Hope you all stay healthy and enjoy reading this issue of
bioplastics MAGAZINE
Yours
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The other highlight topics in this issue are Blow
moulding / Bottles and Joining. The Cover Story is
also from the field of bottle applications and we are
happy to announce, that our Covergirl Jojanneke
Leistra, whom we introduce on pp 21, will also give
a presentation at our bio!PAC conference on 3 and 4
November in Düsseldorf, Germany.
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Follow us on twitter!

www.twitter.com/bioplasticsmag

Like us on Facebook!

www.facebook.com/bioplasticsmagazine
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TerraVerdae Bioworks, a leading performance
bioplastics company from Edmonton, Alberta,
Canada, recently announced the global introduction
of a new line of PHA-based resins for customer
evaluations. These new resin formulations are
available in three versions: for blown/cast films,
injection moulding, and thermoforming. The
launch of these products forms a major milestone
in TerraVerdae’s extensive development effort to
produce plastic resins that are not just biobased
and biodegradable, but also, have requisite
performance properties for customers to meet
evolving material needs and sustainability goals.

Arkema confirms it is on track to begin production of Amino 11
and its flagship Rilsan® polyamide 11 high performance polymer
at the new plant on Jurong Island, Singapore in the first half of
next year.

“TerraVerdae is garnering global interest in its
PHA biopolymer technology as jurisdictions and
industries around the world actively work to reduce
the impact of plastic waste,” said William Bardosh,
President and CEO of TerraVerdae Bioworks
Inc. “From oceans of plastics to unrecycled
heaps of plastic waste and overflowing landfills,
TerraVerdae’s technology offers a sustainable
path for product manufacturers to develop highperforming yet compostable bioplastic materials
that will reduce the build-up of petroleum-based
plastic trash in the environment.”

With this ambitious project announced in 2017, Arkema is
delivering on its strong commitment to Specialty Materials and
the biobased polyamide 11 chain. When complete, this plant, for
which production will be 100 % derived from renewable castor
beans, represents a 50 % increase in Arkema’s global polyamide 11
capacity. It will be the biggest integrated bio-factory in the world
dedicated to high-performance polymers.

News

Arkema to start up new
biobased polyamide 11
plant in Singapore

daily updated News at
www.bioplasticsmagazine.com

TerraVerdae Bioworks
releases new PHA
product line

The total investment in the region, which also includes
downstream polymer capacities in China, is approximately
€450 million. To finance this new plant in Singapore, Arkema
successfully placed its first ever green bond in October 2020, for
a total amount of €300 million.
After the first phase of in-depth studies and administrative
procedures, Arkema’s technical teams have started work on
the infrastructure and construction of this large-scale industrial
complex on the Jurong site (Singapore).
After overcoming the difficulties linked to the Covid-19, this
project is fully on track and the Group confirms its ambition to
start up production in the first half of 2022. MT
www.arkema.com

PHA polymers are biobased, biodegradable,
biocompatible, and can be processed as
thermoplastics into a range of end products.
TerraVerdae’s PHA biopolymer technology is
considered a leading alternative to non-sustainable
plastics for a wide range of applications in the agrifood, packaging, personal care, forestry, coatings,
adhesives, and associated markets. MT
https://terraverdae.com

Picks & clicks
Most frequently clicked news

Here’s a look at our most popular online content of the past two months.
The story that got the most clicks from the visitors to bioplasticsmagazine.com was:
tinyurl.com/news-20210422

New process makes ‘biodegradable’
plastics truly compostable
(22 April 2021)

University of California, Berkeley, scientists have now invented a way to make
compostable plastics break down more easily, with just heat and water, within
a few weeks, solving a problem that has flummoxed the plastics industry and
environmentalists.
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News

daily updated News at
www.bioplasticsmagazine.com

Total Corbion PLA
enters engineering
stage
Total Corbion PLA, a 50/50 joint venture between Total
and Corbion, confirms that it has kicked off the frontend engineering design stage for its new 100,000 tonnes
per annum PLA plant in Grandpuits, France. The plant,
due to be operational in 2024, will be the first of its kind
in Europe. It would make Total Corbion PLA the global
market leader in PLA, firmly positioned to cater for the
rapidly growing demand for Luminy® PLA resins.
Total Corbion PLA awarded the front-end engineering
design contract to NextChem (Rome, Italy), a subsidiary
of Maire Tecnimont S.p.A.. Maire Tecnimont's heritage in
the polymerization of traditional plastics combined with
NextChem's portfolio of innovative solutions for green
chemistry ensures the necessary know-how to manage
this industrial initiative.
Thomas Philipon, CEO of Total Corbion PLA, is pleased
to launch this next stage in the process: "Signing this
contract with NextChem is an important milestone as
it reinforces our commitment to the global bioplastic
market as the first company to launch commercial scale
lactic acid to PLA capability in Europe. We are proud to
enable our customers to propose sizeable solutions to the
market and support the circular economy development.”
Pierroberto Folgiero, Maire Tecnimont Group
and NextChem CEO, commented: "This award is a
confirmation that our Group is a trusted and valued
technological and engineering partner for large-scale,
innovative and complex projects. We are proud to work
with a joint venture of our long-time client Total to increase
the availability of sustainable plastics in Europe.”
Luminy PLA resins are biobased and made from
annually renewable resources, offering a reduced carbon
footprint versus many traditional plastics. At the end
of its useful life, PLA products can be mechanically or
chemically recycled. The biodegradable and compostable
functionalities of PLA make it the material of choice for a
wide range of markets and applications including fresh
fruit packaging, food service ware, durable consumer
goods, toys and 3D printing. MT
www.total-corbion.com

New bioplastics player
in Russia
PLAnt SPACE is a newly established company that
intends to produce biodegradable sustainable materials
in Russia by the end of 2023. Currently, it has started an
engineering design process for the production of PLA in
a total production capacity of 30,000 tonnes per year. The
plant will be in the Tula region, Special Economic Zone.
With this investment, PLAnt Space is going to become
the first and only operation for biobased and biodegradable
plastics in Eastern Europe with its location in Russia.
“We have come to understand how important bioplastics
are these days. We consider ourselves responsible for a
healthy natural environment and plan to set ambitious
goals although it is never easy for a new entrant", says
Andrey Krushinsky, CEO of PLAnt Space. "We have a great
team of like-minded people which persistently moves
step by step to successfully achieve our goals and make
a positive contribution to the world. There is no doubt we
will become a notable player in the bioplastics market
industry by 2030.” MT
www.plantspacellc.com

New US Composting
Infrastructure Coalition
In early May, US stakeholders from the organics
recycling and sustainable materials communities
launched the U.S. Composting Infrastructure Coalition
to support innovative and responsible waste reduction
and recovery solutions like composting. The Coalition
believes composting serves as an opportunity to address
key environmental challenges and deliver positive
economic impacts to people and communities.
The Coalition advocates for policies, legislation, and
other measures to expand composting programs and
increase access to robust programs that divert food
waste, yard trimmings, and certified compostable
packaging.
Investment in composting infrastructure will benefit
the economy, the environment, and rural and urban
communities. Increased access to composting serves as
a cost-saving measure to divert food scraps and other
organic materials away from landfilling and incineration,
which predominantly impact low-income communities
and especially communities of color. Composting also
helps address our climate crisis by diverting organic
matter from landfills, where it can create significant
methane emissions. Compost benefits soil health and
green infrastructure through improving water retention,
among other benefits. Community scale composting
helps foster neighborhood green spaces and supports
local jobs and local, healthy food production. MT
https://compostinfrastructure.com
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Packaging Matters had previously entered into a supply
agreement to purchase sustainable carbon-negative PET
from Origin Materials to create next-generation packaging.

from petroleum. During petroleum extraction and processing,
greenhouse gases are released into the atmosphere,
contributing to global warming and climate change. Origin
Materials’ technology platform, which is based on sustainable
wood residues, can supply molecularly identical replacements
for many of these materials normally sourced from petroleum,
but with the expected effect of removing greenhouse gases
from the atmosphere rather than adding more.

The partnership represents
In the initial phase of the
a potential breakthrough in
partnership, Origin Materials
the commercialization of PEF,
will supply sustainable carbona polymer with an attractive
negative PET to Packaging
combination of performance
Matters. As the companies
characteristics for packaging,
make progress on developing
including
enhanced
barrier
suitable PEF applications, some
properties, degradability, and
or potentially all of the supply
other qualities. Origin Materials’
will transition to sustainable PEF
technology platform is expected
with an expected carbon-negative
to produce sustainable carbonfootprint.
negative FDCA, the precursor
to PEF, cost-competitively, and
Origin Materials’ sustainable
the partnership aims to enable
carbon-negative
PET is physically
generic photo:ready made / Pexels
Packaging Matters to be firstand chemically identical to
mover to bring the novel product
petroleum-based PET, making
to its customers. Furthermore,
it equally recyclable within the
this development work for PEF is intended to facilitate the existing recycling infrastructure with no disruption to recycling
creation of additional novel polymers with performance streams or special sorting or collection requirements.
characteristics that meet the needs of consumers and Packaging Matters intends to use the sustainable carbonPackaging Matters’ customers, while delivering new types of negative PET from Origin Materials in its facility in Visalia,
packaging for today’s decarbonizing economy.
CA, to manufacture packaging products for its fresh fruits,
vegetables, and salads customers. MT
Many of today’s clothing, carpets, automotive parts, and
www.originmaterials.com | www.packagingmatters.com
other products are made from chemicals and plastics derived

News

Origin Materials (West Sacramento, CA, USA), and
Packaging Matters, recently announced an agreement to
develop advanced packaging solutions, including a nextgeneration polymer, polyethylene furanoate, aka PEF.

daily updated News at
www.bioplasticsmagazine.com

Origin Materials and Packaging Matters collaborate

First PHA home compostable packaging film
EarthFirst Films by PSI, a global bioplastic film technology
and manufacturing company, announced in an 18 May
statement the successful completion of the first commercial
run of PHA home compostable packaging film.
Although the PHA materials have been certified, the film
will go through biodegradation and home compostability
screening prior to full certification. Made from Danimer
Scientific’s Nodax PHA, the new film is designed for a wide
range of applications across food, beverage, grocery retail,
quick service restaurant, stadium foodservice, and many
other consumer packaged goods (CPG) and industrial
segments.
“This is the first in a lineup of new advanced solutions
in home compostable films we’ll launch in the next 12-18
months," said George Thomas, CEO of EarthFirst Films by
PSI. “We are extremely excited to add PHA to our EarthFirst
biopolymer films portfolio. We appreciate the support we
received from Danimer in making this a success.”
“Home Compostable films are a catalyst for greater
expansion of End-of-Life (EOL) options for flexible
packaging,” added Chris Schaefer, Global Marketing

Director. “We’re committed to helping brands lower their
packaging carbon footprint in response to consumer
requests.”
PHAs
(polyhydroxyalkanoates)
are
polyesters
biosynthesized by a bacterium fed by inexpensive oils
derived from the seeds of plants such as canola and soy.
Danimer Scientific’s Nodax PHA is custom formulated to
create different types of plastic resins for a wide variety of
uses.
EarthFirst Films by Plastic Suppliers (PSI) is a global
manufacturer of biopolymer EarthFirst thin gauge,
compostable, sealant, and barrier sealant films within food,
beverage, quick-serve restaurants, and other consumers
packaged goods and industrial market segments. With
offices in Columbus, Ohio (PSI) and Ghent, Belgium
(Sidaplax) the company serves 50 countries in the Americas,
Europe, Asia, Africa, and the Middle East. Sidaplax is a
subsidiary of PSI. MT
www.plasticsuppliers.com
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Cooperation on
chemical recycling of
plastic waste
BASF (Ludwigshafen, Germany), Quantafuel (Oslo,
Norway) and REMONDIS (Lünen, Germany) have signed
a Memorandum of Understanding (MoU) to jointly
evaluate a cooperation in chemical recycling including a
joint investment into a pyrolysis plant for plastic waste.
It is intended that Remondis, one of the world’s leading
waste and water management companies, supplies
suitable plastic waste to the plant and BASF uses the
resulting pyrolysis oil as feedstock in its production
Verbund as part of its ChemCyclingTM project. Quantafuel
intends to provide the technology and to operate the
plant. The company is a specialist for the pyrolysis of
mixed plastic waste and the purification of the resulting
pyrolysis oil; the technology is jointly developed and
being held with BASF. The location of the pyrolysis plant
will be evaluated together.
Each year, almost 20 million tonnes of plastic waste in
Europe go unrecycled. By establishing chemical recycling
as a complementary solution to mechanical recycling
it is possible to bring back more plastic waste into the
materials cycle, which would otherwise be incinerated.
The pyrolysis technology can be used to process plastic
waste streams that are not recycled mechanically, e.g.
for technological or economic reasons.
To maximize a circular economy for plastics, the
parties will identify which of the waste plastics provided
by Remondis could undergo chemical recycling in the
future.
“BASF has set itself the goal to process 250,000 tonnes
of recycled feedstock annually from 2025 onwards. In
this regard, it is important to use feedstock derived from
plastic waste that would otherwise not have undergone
recycling,” said Lars Kissau, Senior Vice President
Global Strategic Business Development at BASF’s
Petrochemicals division.
Legislation on EU and national level will create the
framework for chemical recycling and therefore shape
the ability how it can contribute to a more circular
economy for plastics. This includes acknowledging that
products based on chemically recycled feedstock are
counted towards achieving recycled content targets.
Pyrolysis oil derived from plastic waste is fed into
BASF’s Verbund production, thereby saving the same
amount of fossil resources. Since the pyrolysis oil is
inserted directly at the beginning of the chemical value
chain, the final sales products have the exact same
properties as products made from fossil feedstock.
The share of recycled material is allocated to the end
products according to a third-party certified mass
balance approach which allows BASF to offer its
customers certified products carrying the name affix
CcycledTM. MT
www.basf.com
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Neste,
Mitsui Chemicals and
Toyota Tsusho
collaborate
Neste, Mitsui Chemicals, and Toyota Tsusho. recently
announced that they are joining forces to enable Japan’s
first industrial-scale production of renewable plastics
and chemicals from 100 % biobased hydrocarbons.
In this collaboration, Mitsui Chemicals will use
Neste RE™, 100 % biobased hydrocarbons, to replace a
part of the fossil feedstock in the production of a variety
of plastics and chemicals at its crackers within Osaka
Works during 2021. In doing so, Mitsui Chemicals will
become Japan’s first company to use biobased feedstock
in its crackers. The collaboration between Neste,
Mitsui Chemicals, and Toyota Tsusho will enable brand
owners and other potential clients in the Asian market,
particularly in Japan, to start incorporating renewable
plastics and chemicals into their products and offerings.

Significant reduction in greenhouse gas
emissions by shifting to biobased hydrocarbons
For this collaboration, Neste, a forerunner in producing
renewable and recycled feedstock alternatives for the
plastics and chemicals industry, will produce its Neste
RE feedstock entirely from renewable raw materials,
such as biobased waste and residue oils, without any
fossil oil. By using Neste RE, Mitsui Chemicals is able
to produce plastics and chemicals with significantly
reduced greenhouse gas emissions over their life
cycle – spanning from the raw materials stage all the
way through to product disposal – when compared to
products made using fossil feedstock, such as petroleum
naphtha.

Derivatives retain the same high quality as
conventional petroleum-based products
The introduction of Neste-produced biobased
hydrocarbons as feedstock at the crackers will allow
Mitsui Chemicals to produce renewable ethylene,
propylene, C4 fraction, and benzene (among others) and
process them into basic chemicals such as phenol, or
plastics such as polyethylene and polypropylene, without
altering the high-quality of these derivatives; the quality
will be on par with conventional products.
Mitsui Chemicals and Toyota Tsusho intend to acquire
International Sustainability and Carbon Certification
(ISCC), which is widely accepted in Europe as a system
for the certification of products from biobased feedstock.
The mass balance based ISCC Plus certification aims at
driving up adoption of renewable content even in supply
chains that feature complex production processes, such
as those common in the chemical industry. MT
www.neste.com
https://jp.mitsuichemicals.com/en
https://www.toyota-tsusho.com/english

For the first time, the nova-Institute (Hürth, Germany)
presented highlights and innovations from bio- and CO2based chemicals and materials as well as from chemical
recycling. Or in other words: all material solutions based
on renewable carbon. They have the potential to replace
petrochemicals by 2050. All additional fossil carbon from
the ground must be substituted to tackle climate change
at its roots.
The three-day Renewable Materials Conference (18 –
20 May, online) attracted 420 visitors, thus exceeded all
expectations. The unique combination of topics created
a completely new platform for presenting solutions to
representatives from other industries and for building
new networks. And this opportunity was used extensively
– thanks to the advanced online conference system: 60
speakers, 11 panel discussions, 500 public posts and 1,500
networking activities proved the lively exchange during the
three conference days.
Extensive information can be found on the
website and in the conference journal available at
www.renewable-materials.eu.
The conference advisory board selected six companies
from 36 innovative and excellent submissions
– all 36 are listed individually in the conference
journal – to showcase their technologies and
applications to the audience. All the products
presented are already available on the market
or will be launched soon. The three winners
were selected by the participants on the second
day of the conference. The innovation award was
sponsored by Covestro (Germany) and awarded
jointly with the nova-Institute (Germany). And here
are the three winners in detail:

First place: Plantics (The Netherlands) &
Vepa (The Netherlands): Most sustainable
chair ever from hemp fibres and thermoset
bioresin
Dutch furniture manufacturer Vepa is the first in the
world to launch a collection of chairs with a shell of a
unique biomaterial. The used materials hemp fibre and
bioresin are both fully biological, plant-based, and
recyclable. The unique bio-based resin and
material are part of a new family of bio-based
materials that have been developed by Plantics
and is patented worldwide for many different
applications. Plantics and Vepa collaborated intensively for
two years to turn the biomaterial into a high-quality seat
shell. The collection is produced entirely in the Netherlands
and currently includes chairs and bar stools. The production
process absorbs more CO2 than it emits. In addition, the
chairs are designed in such a way that the various parts
are easy to separate and materials can be reused endlessly.

Events

Renewable Materials Conference
& Award
Second place: Carbios (France): First clear plastic
bottles from enzymatically recycled textile waste
Carbios is the first and only company that develops
biological processes to revolutionise the end-of-life of plastics
and textiles. The mission is to provide an industrial solution
to the recycling of PET plastics and textiles. This enzymatic
recycling technology deconstructs any type of PET plastic
waste into its basic components (monomers) which can then
be reused to produce new PET plastics of virgin quality. In
2020, the first transparent plastic bottle from enzymatically
recycled polyester textile waste was produced. Mechanical
recycling technologies cannot recycle textile waste efficiently.
In contrast, this new enzymatic process enables polyester
fibres to be upcycled to a high-quality grade of PET suitable
for the production of clear bottles. See also our article on
page 14.
www.carbios.com/en/enzymatic-recycling

Third place: LanzaTech (USA/Switzerland): CO2
recycling for CarbonSmart Cleaning
In 2020, Switzerland’s largest retail
company,
Migros,
and
its
subsidiary,
Mibelle
Group,
launched a range of liquid cleaning
products containing LanzaTech
CarbonSmart Ethanol as part of
Migros Plus Oeco Power and Potz
cleaning ranges. These products are
now on sale in Migros supermarkets
in Switzerland. The CarbonSmart
Ethanol is produced from recycled
carbon from steel emissions. The
new pathway reduces greenhouse
gas emissions and keeps additional
fossil resources in the ground, protects
biodiversity and avoids land-use
change. The significant contribution to
sustainability was validated through an
independent life cycle analysis and the
approach received support from experts
at WWF in Switzerland.
www.lanzatech.com
The nova-Institute is looking
forward to welcoming visitors of
next year’s Renewable Materials
Conference back on-site in Cologne, because one thing the
participants still missed: the fantastic dinner buffet and a cold
Kölsch (local beer speciality from Cologne) on tap. The next
conference is planned as a hybrid event in May 2022. Further
information on the next conference will be available soon.
www.renewable-materials.eu

www.vepa.nl or www.plantics.nl
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Events

bioplastics MAGAZINE
presents
After the great success of the first bio!TOY conference on toys
made from biobased plastics in Nuremberg, Germany in 2019,
bioplastics MAGAZINE and narocon now invite for the second
edition. bio!TOY is the must-attend conference for everyone
interested in toys responsibly made from renewable resources.
The conference offers high class presentations from top
individuals from raw material providers as well as from toy
brand owners already using biobased plastics. The unique event
(hybrid, i.e. on-site and online) also offers excellent networking
opportunities along with a table top exhibition. Please find below
the preliminary programme. Find more details and register at the
conference website.
www.bio-toy.info

&

®

Why b
 io!TOY:Conference on toys made from biobased plastics
Plastic is by far the most commonly used material for toys. Yet widespread criticism of plastics has also left its impact on the
toy industry. Major toy manufacturers such as Lego and Mattel have already announced plans to transition in the future to
non-fossil-based materials. Important new development goals include, next to significantly lower CO2 emissions, increasing
the use of recyclable, recycled and renewable raw materials.
That’s why bioplastics MAGAZINE together with narocon (Harald Kaeb) and supported by the German Toy Industry Association
DVSI, Spielwarenmesse and the German Federal Ministry of Food and Agriculture are now inviting businesses and media to
the second edition of the unique bio!TOY conference.
Manufacturers of sustainable plastics and toy manufacturers will once again come together to share experiences, exchange
information and build new connections. Planned as an in-person event, digital participation will also be offered. More than
20 presentations with focus on suitable materials, application examples and user experiences. In addition experts will give
background information on regulations, policy and funding opportunities. The conference will be accompanied by a table-top
exhibition of business and technology leaders.
The preliminary programme below will constantly be amended and updated on the website.

Preliminary Programme - bio!PAC: Conference on Biobased Packaging
narocon, Harald Kaeb

Toys Go Bio. A Perfect Match.

DVSI (German Toy Industry Association), Ulrich Brobeil

The German Toy Association: Opening Remarks

Spielwarenmesse, Christian Ulrich

Goals and Actions of the Central platform of the TOY Industries

Lego, Nelleke van der Puil

Lego's vision and achievements for sustainable toys

Neste, Elisabet Sjölund

Neste's renewable and circular approach: Keeping plastics in play sustainably

VCI (German chemical industry association), Jörg Rothermel Climate-neutral chemistry and plastics: Study for Germany
ColorFabb, Ruud Rouleaux

PHA materials design and application development for IM and AM

AIJU, Suny Martínez

TOY GREEN DEAL: A bio-path towards a sustainable model

Dantoy, Marck Hojbjerg

Dantoys vision and portfolio of sustainable toys

Mattel, Jason Kroskrity

Mattel's vision and portfolio of sustainable toys

FKUR, Patrick Zimmermann

Sustainability and toys - a logical step or a contradiction

Renewable Carbon Initiative, Christopher vom Berg

What does the Renewable Carbon concept mean for the Bio-Toy Industry

eKoala, Beatrice Radaelli

The (im)possibilities of bioplastic in the world of baby products

Lignin Industries, Thomas Roulin

Lignin transformed into a thermoplastic material that results to be an unique solution for ABS products

Total-Corbion, Francois de Bie (t.b.c.

Sustainable and innovative biobased solutions for the toy industry (t.b.c.)

INEOS Styrolution, Sven Riechers

Styrenics Solutions for Toys - biobased & recycled

Diez Office, Stefan Diez (t.b.c.)

Essentials and Practices for Sustainable Design (t.b.c.)

Tecnaro, Helmut Nägele (t.b.c.)

Raw material shift in the plastics industry – Children’s toys made from tailormade blends (t.b.c.)

Trinseo, Pascal Lakeman

Designed for the future – Trinseo’s Next Step in Sustainable Innovation

comfoam Germany, Keiko Matsumoto

PLA faux fur for plush toys

BASF, Herbert Morgenstern

New Plasticizers based on alternative raw materials

Arctic Biomaterials, Marko Manu

Biobased material alternatives for Toys

(subject to changes, visit www.bio-toy.info for updates)
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Chinaplas Review

CHINAPLAS 2021

C

HINAPLAS 2021 closed on April 16 with a total of
152,134 visitors (149,771 local and 2,363 overseas).
Despite the COVID-19 pandemic and the move to
the new venue at Shenzhen World Exhibition & Convention
Center, Chinaplas has once again proved itself to be a
high-standard platform for presenting new technologies
and sourcing latest products for the plastics and rubber
industries. Bioplastics were again presented in a special
bioplastics zone split into two areas in hall 13 and 16.

With an exhibition area of over 350,000 m², Chinaplas 2021
hosted more than 3,600 leading exhibitors from all over
the world, showcasing 3,800+ machines, raw materials,
chemicals, and other solutions.
Unfortunately, due to the pandemic, we couldn’t travel
from Germany to Shenzhen this year. So, we cannot give
a detailed report about what was shown in the bioplastics
zone. This is why our esteemed colleague John Leung
(Biosolutions) shares with us his insight about the general
Chinese bioplastic market on the following pages.

The bioplastics market in China
In the past, the bioplastics market in China mainly focused
on biodegradable plastics.y. Nobody really cared about the
biobased content. There hadn’t been any legislation to
encourage a higher biobased content on government level.
Biobased materials like starch and natural fibres are used
because of cost reduction. The announcement of a carbon
neutral target for the year 2060 has changed the situation.
Different levels from the Chinese government are now
planning how to meet this target. A common point is to reach
a carbon maximum no later than 2025. In other words, from
2026 onwards carbon emissions must be reduced. Different
legislation or promotion of biobased content will come
into place. Biobased content will have to be integrated into
companies’ long-term development strategies.
Until 2020, the total demand for biodegradable plastics
in China was less than 10,000 tonnes per year. Due to
three important laws in China, the existing demand for
biodegradable plastics has rapidly increased to over
200,000 tonnes. The first law in October 2020 was the ban
of non-biodegradable materials for single use straws. As a
result, a new market for 50,000 t/a was created. Unlike in
western countries, in China straws are not limited to cold
drinks, but they also widely used for hot milk tea. For this
application, PBS with its heat resistance of up to 85 °C has
a huge advantage over certain other biodegradable plastic
materials.
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In a second regulation in November 2020, the Hainan
Province became the first in China to ban non-biodegradable
plastics for shopping bags. This will increase the market for
PBAT to 40,000 t/a.
The third and most important law came in April 2021. From
July 1st 2021 Beijing will ban any use of non-biodegradable
single use shopping bags. This legislation in China’s
Capital City clearly shows that the Chinese government
has confidence to reach the target of a national ban of nonbiodegradable plastic bags in 2025. The demand in China
will be over 2.5 million t/a in 2025. At that time, China will
be the largest consumer of biodegradable plastics but also
the country with the largest biodegradable plastics production
capacities. The government’s direction into biodegradable
plastics is certain because China is spending a lot of effort to
build up an internal circular economy to reduce the country’s
dependence on petroleum imports.
China’s production capacity of 100 % biobased PLA, which
was just below 50,000 tonnes in 2020 will rapidly increase to
200,000 tonnes at the end of 2021. The total PLA capacity in
China may exceed 3 million tonnes by 2025. PBAT is a fossil
based bioplastic, but 50 % of the butanediol (BDO) needed
can be made of abundantly available natural gas from North
West China. The 2020 capacity of less than 100,000 tonnes is
projected to increase to 500,000 tonnes by the end of this year,
the total supply to reach 5 million tonnes by 2025.
Let’s look at the market situation in Hainan in the first
quarter of 2021. From the predicted 10,000 tonnes of
biodegradable plastic materials only 5,000 to 6,000 tonnes
are actually consumed. While big brand names and chain
supermarket already switched to biodegradable plastic bags,
in the second line markets hardly any real biodegradable bags
can be found, although many are claimed to be biodegradable.
Legislation is important for the growth of the biodegradable
plastic market but the enforcement of special regulations on
the punishment of fake products are just as important.
Another interesting debate is that China is incinerating or
landfilling waste. So, many people think “what is the point
of using biodegradable plastic bags?” Here a sustainable
economy loop should be created. In Hainan plans for two
anaerobic digestion plants are discussed. However, until now
no company has shown any interest. The Hainan government
may have to take responsibility to build the first anaerobic
digestion factory in the province to prove that the solution
works. JL / MT

www.chinaplasonline.com

Automotive
2020 / 21
The Bioplastics Award will be presented
during the 15th European Bioplastics Conference
Nov 30 - Dec 01, 2021, Berlin, Germany

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 Berlin on Nov. 30
More details and an entry form can be downloaded from

www.bioplasticsmagazine.de/award

supported by
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n late November last year Carbios (Clermont-Ferrand,
France), announced it has successfully produced the first
bottles containing 100 % recycled Purified Terephthalic Acid
(rPTA) from textile waste that contains a high PET content.
This result confirms the capacity of Carbios’ technology to
recycle textile waste and opens up access to an additional
waste stream of up to 42 million tonnes per year, worth over
USD 40 billion.
In more recent news Carbios announced that a non-exclusive
and non-binding Expression Of Intent (EOI) agreement was
signed with a significant PET producer. It would have been
the second EOI, however, a previous EOI with Equipolymer
announced in early April had already been terminated again.
Nevertheless, Carbios confirmed its plan to build a first-of-akind 100 % PET recycling production unit using its enzymatic
technology. The company will carry out ongoing studies to
select the most suitable site, technically and economically, to
build this first industrial and commercial unit.
Within this agreement, Carbios and the PET producer are
considering the opportunity to build the unit on one of the PET
producer’s sites.
Carbios’ first industrial unit is expected to allow for an
annual production of approximately 40,000 tonnes of recycled
PET, with the first revenues to be generated in 2025. The
unit will be financed by the EUR 114 million capital increase
Carbios gained earlier in May.
Enzymatic recycling could form an important link for
future circular economy concepts, as mechanical recycling
technologies, which are currently the most common, have
limitation. For one mechanical recycling of e.g., PET bottle
can only be done a certain number of times before the
material quality deteriorates too much for the application and

See article on p. 9

https://carbios.fr/en
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it is no viable solution for textile waste. The few textiles
that can be reused, are incorporated into lower-quality
applications such as padding, insulators or rags. For a
truly circular economy, such downcycling should be one of
the last solutions, not the first.
In contrast, the breakthrough developed by Carbios
enables polyester textile fibres to be upcycled into a highquality grade of PET suitable for the production of clear
bottles.
“I am very proud that we successfully transformed
polyester textile waste into clear bottles, which have
identical properties as those made from virgin PET. This
major innovation allows us to expand our sources of
supply which, until now, consisted primarily of PET plastic
waste,” said Alain Marty, Chief Scientific Officer of Carbios.
Carbios has also succeeded in producing PET fibres for
textile applications with 100 % rPTA, from enzymatically
recycled PET plastic waste. “This result demonstrates
the extent of our technology’s possibilities: We can now
produce transparent bottles from polyester textile waste
or from post-consumer coloured bottles. This works both
ways – so we can also make a T-shirt from bottles or
disposable food trays,” said Marty.
Carbios’ process enables low-value waste to be
recovered and to have a new life in more challenging
applications – in short, it facilitates infinite recycling of
PET-based plastics and textiles. In a recent interview
Martin Stephan, the Deputy CEO of Carbios, commented
on the current environmental challenges the world is
facing, saying that the problem is not plastics per se, it’s
plastic waste. Carbios strategy to battle that is by making
plastic waste a valuable commodity. Or how Stephan
phrased it, “waste is the new oil.” AT

Generic photographs, just for illustration
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First PET bottles from
enzymatically recycled
textile waste
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Paper
bottles for
renowned
brands

J

(Photo: Ecologic Brands)

abil (Saint Petersburg, FL, USA), recently announced
the acquisition of Ecologic Brands, a leading provider
of sustainable packaging specializing in paper bottle
and paper-based packaging solutions. Ecologic’s Manteca
(California, USA) based operation will join the Jabil
Packaging Solutions division, significantly enhancing Jabil’s
sustainable packaging platform and offerings for consumer
packaged goods (CPG) customers.

Ecologic Brands. “We are working on and are testing many
bioplastics options. Among these are liners that are home
compostable (PHA, PHB, etc.), industrial compostable (PLA,
etc.), or new PCR grades and with traditional recyclable
polymers that (may well be) biobased. The advantage of
Ecologic, powered by Jabil’s, technology is that the liner
design is flexible to meet the needs of different products
and varied sustainability goals.”

“By fueling Ecologic’s unique paper bottle technology with
Jabil’s advanced manufacturing solutions and global scale,
we aim to help all consumer brands dramatically reduce
plastics in packaging worldwide,” said Jason Paladino,
Senior Vice President of Jabil and CEO of Jabil Packaging
Solutions. “We’re thrilled to be adding a talented team plus
unique and innovative products that directly support our
customer demands and Jabil’s enterprise sustainability
goals.”

“Ecologic and L’Oreal broke new ground when we
incubated the world’s first shower-safe paper bottle for
the Seed Phytonutrients project. We’re taking things a
step further by bringing this innovative packaging solution
to our market-leading Matrix and Redken Brands,” said
Shane Wolf, President Worldwide, American Professional
Brands, L’Oréal Professional Products Division. “Jabil is
synonymous with innovation, engineering, automation and
scale, so we can only imagine the solutions that will emerge
through its union with Ecologic Brands. The possibilities
and accessibility for sustainable packaging options are now
limitless.”

In Ecologic, Jabil Packaging Solutions gains a
commercially mature paper bottle solution enabled by deep
material expertise and innovative manufacturing processes.
Major CPG brands including L’Oréal and Seventh Generation
rely on Ecologic’s eco.bottle to significantly reduce plastic
packaging and advance their sustainability goals.
Ecologic Brands utilizes moulded fibre technology to
produce paper bottle shells sturdy enough to withstand
the roughest supply chains. Recycled cardboard and old
newspaper are pulped into a slurry mix in a giant vat that
is then transferred to a forming station, which applies
tremendous heat and pressure onto tooling cavities that
form paper bottle shells. Ecologic Brands uses custom
equipment to produce thin, lightweight, collapsible liners
that act as the perfect partner to moulded fibre shells.
The liner is customizable and can include post-consumer
recycled (PCR) plastics and/or new bioplastics.
bioplastics MAGAZINE asked about details concerning the
bioplastics. “Our customers’ products require different
barrier properties, so we collaborate with brands on the
optimal material composition of the liners,” said Julie
Corbett, Senior Business Unit Director and founder of

“Ecologic has been a great partner over the past decade
in helping us reimagine the laundry bottle and we’re thrilled
to see the acquisition by Jabil,” said Joey Bergstein, CEO
of Seventh Generation. “The world needs solutions at scale
that reduce plastic waste and improve circularity. Jabil’s
global scale and deep engineering expertise will propel
Ecologic’s sustainable packaging solutions to a global
footprint, in every category and format type. It’s truly a win
for customers, the planet, and the industry.”
“I am so proud that our paper bottle was the world’s
first breakthrough technology that helps solve the growing
environmental challenges caused by plastic,” said Corbett.
“Our pioneering efforts created and validated market
opportunity, and now, Jabil provides the ideal mix of global
footprint, manufacturing excellence, and a customer-first
culture to fully pursue our vision of leadership.”
While the team and operations will join Jabil, the company
will continue to utilize the Ecologic name as its sustainable
packaging product platform. MT
www.jabil.com

| www.ecologicbrands.com
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Bio2Bottle
Novel durable, biodegradable, and
recyclable bottles made from bioplastics

A

ccording to the German Environment Agency, around
6.28 million tonnes of plastic waste are currently
generated in Germany alone (2019) [1]. Meanwhile,
critical discussions in society and politics have long since led
to the need to consider new targets in plastics development.
The environmental awareness that has arisen among both
end consumers and industrial companies is leading to an
even greater demand for sustainable products in the future.
In their sales strategy, companies are increasingly focusing
on avoiding critical products and placing great emphasis on
recyclability and biodegradability. The Bio2Bottle project,
which is coordinated by Fraunhofer UMSICHT (Oberhausen,
Germany), starts precisely here and has set itself the goal
of developing a biobased and recyclable plastic for the
production of bottles.

Requirements for biodegradable bottles
The focus of the Bio2Bottle project is the development
of a biobased plastic that is simultaneously suitable
for the storage and transport of cleaning agents and
agricultural soil additives, recyclable, and biodegradable.
Key requirements for these applications are high water
vapour barrier, stability and melt viscosity of the material.
Carbon dioxide and oxygen permeability, as well as gamma
sterilization, will also be considered in the development.
In addition to these stringent requirements, the materials
must be recyclable and biodegradable – even outside
industrial composting facilities.
Some marketable products already use bottles made
from biobased plastics such as polylactic acid (PLA). PLA
is a biobased polyester based on lactic acid with a high
mechanical resilience, similar to polyethylene terephthalate
(PET). However, the material is not suitable for the intended
applications due to an insufficient water vapour barrier.
“In the joint project, biobased polymers are selected and
their properties are modified by compounding with additional
components in such a way that these high requirements
are met,” explains Inna Bretz, Head of the Department of
Circular and Biobased Plastics at Fraunhofer UMSICHT.
“The goal of the project is to combine biobased materials
and recyclability,” she continues.
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In the twin screw extruder, compounds can
be produced from biobased components,
for example (Photo: Fraunhofer UMSICHT/
Christoph Bohnenkamp)

Future research for less plastic waste
Fraunhofer UMSICHT already has many years of experience
in the development of marketable plastic materials based
on renewable resources. With the Bio2Bottle project, the
institute ensures that the material development meets the
special requirements of the customers for their application.
Furthermore, the joint project aims to demonstrate that the
bottle material can be reprocessed in a technically efficient
recycling process, making it more competitive. The longterm use of the bottles, as well as their reuse leads to less
plastic waste and a reduced consumption of fossil raw
materials for short-term products. In addition to this, the
biodegradability of the biobased bottles will be investigated
and tuned under the coordination of Fraunhofer UMSICHT.
AT
[1] https://www.umweltbundesamt.de/daten/ressourcen-abfall/verwertungentsorgung-ausgewaehlter-abfallarten/kunststoffabfaelle

https://www.umsicht.fraunhofer.de

Bio2Bottle cooperation partners
Fraunhofer Institute for Environmental, Safety and Energy
Technology UMSICHT, Oberhausen, Germany
cleaneroo, Berlin, Germany
UnaveraChemLab, Mittenwald, Germany
FKuR Kunststoff (FKuR), Willich, Germany
Fritzmeier Umwelttechnik (FMU), Großhelfendorf, Germany – (associated partner)
Funding note:
Agency for Renewable Resources e.V. (FNR)
Funding program “Renewable raw materials” of the BMEL

S

GH Healthcaring (Saint-Marcellin, France), a
preferred partner of the pharmaceutical and
nutraceutical industries, is launching a new range of
primary packaging called Greenov. The group is marking
Earth Day by reaffirming its commitment to reducing the
environmental impact of its activities and products, which it
made over 10 years ago when it signed the United Nations
Global Compact.
As part of its CSR strategy, the SGH Healthcaring Group
has set itself the target of replace raw materials derived
from fossil fuels with recycled and/or bio-sourced materials,
wherever the regulations governing the company’s activities
allow it. Its teams regularly test new materials in response
to environmental issues.

recycled or biosourced materials. Consumers, and
therefore our customers, are expressing a clear desire for
reducing the use of plastic. While we cannot eradicate it
completely, since it remains an essential product for certain
applications, particularly in the health sector, with qualities
that are difficult to compete with – it is light, affordable,
transformable, robust, and recyclable – we can improve it.
One of our members of staff has been tasked with identifying
alternatives we can use in order to test them quickly. The
three product families we have already selected have
required a significant level of work to bring into production
and we are currently running other promising trials,”
comments Jérôme Empereur, CEO of SGH Healthcaring. AT
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Eco-friendly bottles for
food supplements

https://www.sgh-healthcaring.com

The Greenov range is based on three product families
that provide the perfect solution to these problems:
- 100 % recycled rPET is made entirely from plastic
bottles. Once they have been separated out from other
waste, the bottles are shredded, washed, and made into
pellets. Food-grade, recyclable rPET has the
same technical characteristics as virgin
PET. It is used to produce bottles
designed for liquids (such as
syrups and drinkable solutions)
and pill dispensers for solid
forms (such as gel capsules, soft
capsules, tablets, and gummies).
The range comprises 16 bottles
ranging in volume from 60 ml to
1L and five pill dispensers ranging
from 50 to 250 ml.
- Biosourced PE is a plant-based plastic
derived from sugar-cane and used to
produce a range of 13 pill dispensers
designed for solid forms (gel capsules,
soft capsules, tablets, and gummies)
ranging in volume from 30 to 250 ml.
- Mass Balance PE comes from
recycled materials and biomass,
combining recycled and biosourced raw
materials with others derived from fossil fuels. It is also
used to produce a range of 13 pill dispensers designed
for solid forms (gel capsules, soft capsules, tablets, and
gummies) ranging in volume from 30 to 250 ml.

Reducing the impact of plastic materials
“As a manufacturer of medical devices and primary and
secondary packaging made from polymers, we understand
every decision we make may have a more or less significant
impact on the environment. For many years, our production
facilities have been optimised to avoid product losses,
consume as little energy as possible and recycle rejects.
Today, we are embarking on a new stage, by sourcing
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“We are thrilled to be working with the Cove team to make
PHA-based water bottles a reality. In a world where over
one million plastic bottles are purchased per minute, our
collaboration is an important step toward providing materials
that enable healthier options for people and the environment,”
said Daniel Carraway, co-founder and CEO of RWDC.
Under the partnership agreement, Cove will obtain 160,000
tonnes of PHA, supplied by RWDC, over the course of five
years. This will enable Cove to scale to hundreds of millions of
bottles in just a few years.
After an extensive, three-year research and development
effort, during which Cove worked with a number of PHA
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“We are incredibly excited to
partner with Daniel and his team,
who have been at the centre of
PHA innovation over the past two
decades,” said Alex Totterman, Cove’s CEO and founder.
r1_05.2017

RWDC Industries uses plant-based oils, including postconsumer or used cooking oils, to produce PHA, which
it has branded Solon™. The biotech company combines
deep expertise in PHA properties and applications with the
engineering know-how to reach a cost-effective industrial
scale.

producers (bM reported), the
company determined that RWDC
has the most advanced technology
and is the best-suited partner for
aggressive growth. Cove already
has large retail deals in place for
its first product launch, the water
bottle, later this year.

bioplastics

Cove, the Los Angeles-based (USA) material innovation
company that plans to introduce the first water bottle made
entirely of biodegradable material later this year, recently
announced it has entered into an exclusive partnership deal
with RWDC Industries. RWDC, based in Athens, Georgia, USA
and Singapore, will supply its proprietary PHA – a sustainably
sourced, naturally occurring biopolymer – to produce Cove’s
water bottles. Cove’s mission is to end the world’s reliance on
conventional plastic.

EcoComunicazione.it
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The partnership between Cove and RWDC is supported by an
exclusive agreement for the use of Solon for beverage bottles
and closure products. In the future, Cove plans to produce
products in other categories in its mission to accelerate the
adoption of sustainable materials like PHA. AT
www.drinkcove.com | www.rwdc-industries.com

Info
See a video-clip at:
https://youtu.be/
x-E3GxdE0kU

PEF bottles from citrus peel
New technology developed at VTT enables the use of
pectin-containing agricultural waste, such as citrus peel and
sugar beet pulp, as raw material for biobased PEF-plastics
for replacing fossil-based PET. The carbon footprint of plastic
bottles can be lowered by 50 % when replacing their raw
material of PET with PEF polymers, which also provides a
better shelf life for food.
“In the near future, you may buy orange juice in
bottles that are made out of orange peel. VTT’s novel
technology provides a circular approach to using food
waste streams for high-performance food packaging
material, and at the same time reducing greenhouse
gas emissions,” shares Professor of Practice Holger
Pöhler from VTT”.
PET and other polyesters are being widely used
in food packaging, plastic bottles and textiles. The
annual production of PET products is estimated at
30 million tonnes. Replacing fossil-based PET with
plant-based PEF (polyethylene furanoate) polymers
can lower the carbon footprint of the products by 50 %.
Moreover, the barrier properties of PEF plastics are better
than PETs, meaning that the food products have a longer
shelf life. PEF is a fully recyclable and renewable high-
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performance plastic. Therefore, it opens up possibilities for
the industries to reduce waste and to have a positive impact
on the environment.
VTT’s technology has significant advantages for
making biobased PEF plastics. The technology uses
a stable intermediate for the production of FDCA
(2,5-furandicarboxylic acid), one of the monomers of PEF,
which enables a highly efficient process. In addition,
utilising pectin-containing waste streams opens up new
possibilities for the circular economy of plastics.
VTT’s unique scale-up infrastructure from laboratory
to pilot scale ensures that this new technology will be
brought to a technology readiness level that will allow
polymer manufacturers’ easy transition to full scale.
VTT has patented the technology, and the research
has been published in the scientific journal Green
Chemistry on 7 December 2020: “A unique pathway
to platform chemicals: aldaric acids as stable
intermediates for the synthesis of furandicarboxylic acid
esters”, https://doi.org/10.1039/D0GC02293D MT
www.vttresearch.com

BOTTLE NEWS

The world’s first HDPE
Milk Bottles from
advanced recycling
INEOS O&P EUROPE (headquartered in Knightsbridge,
London, UK) is making a significant investment to develop
a comprehensive portfolio of circular solutions for the
packaging industry. The collaboration with LACTEL
(Choisy-le-Roi, France) is yet another major milestone in
this direction.
Advanced recycling technology converts plastic waste
back to its basic molecules which are then used in Ineos
production sites to include recycled content and replace
traditional fossil-based raw materials.
Lactel is the first dairy brand, in collaboration with
INEOS, to explore a solution for UHT milk bottles
produced with circular polyethylene, derived from postconsumer recycled material.
“This trial production of 140,000 milk bottles, based on
HDPE from advanced recycling technology, is a world first
and a major step forward for Lactel, towards a circular
economy”.
“This new innovative product will be used in the
Montauban production plant for an initial production
run. At Lactel we are extremely excited to bring this
new environmental innovation to our iconic milk bottles,”
explains Anne Charles-Pinault - Lactel France General
Manager.
“Ineos is very pleased to (advance) this partnership with
Lactel. Both companies are committed to sustainability
and, via advanced recycling,
we are able to supply virgin
quality polymer from recycled
plastic that is ideal for even the
most demanding food contact
applications like milk. Another
big step in the right direction.”
– said Xavi Cros – CEO Ineos
Olefins & Polymers Europe/
South.

SAVE T
DATE!HE
Join us at the

16th European
Bioplastics Conference

After an independent
certification
process,
initiated several months
ago, Lactel’s Montauban
plant has been successfully
RSB (The Roundtable on
Sustainable Biomaterials)
certified this April. The milk
bottles produced in this way
are compliant with food
safety regulations and are
fully recyclable. MT
generic picture

www.ineos.com
www.lactalis-international.com

– the leading business forum for the
bioplastics industry.

30 NOV - 1 DEC 2021
Mercure Hotel MOA
Berlin, Germany
@EUBioplastics #eubpconf2021
For more information email:
www.european-bioplastics.org/events conference@european-bioplastics.org
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Avantium aims to commercialise its proprietary plantsto-glycols Ray Technology, which is used to produce monoethylene glycol (MEG) from plant-based feedstocks rather
than fossil sources: plantMEG. Currently, MEG is widely used
as an important chemical building block for plastic bottles and
packaging, polyester textiles for clothing and furniture, and
antifreeze applications. It is a vital ingredient in the production
of polyesters widely used in textiles and packaging.
Similarly, mono-propylene glycol (MPG) a chemical used
in airport operations for the de-icing of aeroplanes can be
produced using the Ray Technology, it is also used in unsaturated
polyester resins, for example in modern windmill blades, as well
as heat transfer fluids. Ray plantMPG is a wholly plant-based
version of MPG. Both plantMEG and plantMPG are expected to
significantly reduce greenhouse gas emissions compared to
their fossil-based equivalents.
In 2020, Avantium successfully commissioned its Ray
Technology demonstration plant, which utilises all process
steps in converting industrial sugars to glycols, allowing for
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A

vantium (Amsterdam, The Netherlands) has
completed the application validation for its plantbased glycols plantMEG™ and plantMPG™ produced
in the Ray Technology™ demonstration plant in Delfzijl (The
Netherlands). Key applications include polymerisation to
PEF and PET polyesters and functional fluids used for deicing and heat transfer. Proving the functional performance
of the plant-based glycols is an important step in the scaleup of the Ray Technology.

generic picture

Plant-based
glycols for
production of
polyesters

the production of plantMEG and plantMPG samples that
are representative of the final product from subsequent
commercial-scale plants.
Avantium has now produced 100 % plant-based PEF
(polyethylene furanoate) by polymerising Avantium’s monomers
FDCA (furandicarboxylic acid) and plantMEG using their YXY®
Technology. PEF is a recyclable polymer that can be used in an
enormous range of applications, including packaging for soft
drinks, water, alcoholic beverages and fruit juices. PEF’s barrier
and thermal properties are superior to conventional PET. In
combination with a significantly reduced carbon footprint,
the added functionality gives PEF all the characteristics to
potentially become a next-generation polyester.
Ray plantMEG can also be used to produce bio-PET (30 %
plantMEG), reducing the environmental footprint versus the
fossil-based production routes. Currently, PET (polyethylene
terephthalate) is made from fossil-based MEG and fossil-based
terephthalic acid.
Zanna McFerson, managing director Renewable Chemistries
at Avantium says: “A critical step in commercialising the
Ray Technology is ensuring that the resulting products, Ray
plantMEG and plantMPG, perform in customer-specific
applications. We have now succeeded in demonstrating that
our plant-based glycols are a great solution in a broad range
of applications that can drive us towards a circular economy.
This application validation paves the way for future licensees of
the Ray Technology to tap into the growing demand for plantbased, renewable and recyclable materials.” AT
https://www.avantium.com/

icastics
t
e
n
g
Ma for Pl
er.com
lastick
www.p

• International Trade
in Raw Materials, Machinery & Products Free of Charge.
• Daily News
from the Industrial Sector and the Plastics Markets.

ional
rofess
ast • P
ate • F
Up-to-d

• Current Market Prices
for Plastics.
• Buyer’s Guide
for Plastics & Additives, Machinery & Equipment, Subcontractors
and Services.
• Job Market
for Specialists and Executive Staff in the Plastics Industry.

bioplastics MAGAZINE [03/21] Vol. 16

21

Cover Story

Colourful and Healthy –
sustainably packaged

E

veryone who once upon a time got the thought
“I should get in shape” or “I should eat healthier”
knows how difficult it can be to change our behaviour
to improve our health – fact is, living healthy costs time,
effort, and in many cases money. Jojanneke Leistra, founder
of Superfoodguru.shop (Den Haag, The Netherlands) made
it her mission to make one of these steps a little easier. As
a lifelong healthy food lover, she started her company with
a simple idea, bringing healthy food to the people. It started
with powdered superfood mixes you could add to your juice
or smoothie to improve your diet. However, this simple
enterprise soon evolved into the next step of her business.

Through all developments, the name Superfoodguru
stuck. The new superfood journey she embarked on
this time was putting together boxes of organic fruit and
vegetables so people could make their own juices or
smoothies more easily – a kind of HelloFresh™ idea. On top
of that, she added smoothie recipes to the box – five novel
juice & smoothie ideas every week. Over time they realized
that they were not reaching their intended target group,
“Most people don’t make a litre of juice every day, probably
only health freaks who want to make time for that.”
Again, the problem was time and effort, however, many
people asked her if she could just make the juices for them.
Jojanneke looked at her partner, “I guess we’re doing this.”
At first, Jojanneke started small with a slow juicer in their
kitchen, her main customers were friends and family. If
there was enough enthusiasm, she would turn it into a
business. The sheer amount of interest in Superfoodguru
Juice soon forced her to upgrade, the slow juicer just wasn’t
cutting it anymore.
She rented a building and got an industrial cold press
juicer. Now a new issue arose – getting the juice from the
machine to the customers, or in other words, packaging.
She started with glass bottles and a pick-up system, but
the whole reclaiming and cleaning process of the bottles
turned out to be too much effort, added to that was the
potential hazard if a bottle would break during production.
“It was also less sustainable than we had initially thought,
due to the cleaning,” Jojanneke told bioplastics MAGAZINE,
“so we switched from glass to (conventional) plastic, but the
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number of bottles we used was enormous – and we couldn’t
take them back as you cannot simply reuse them.”
Jojanneke started another search for alternatives with
sustainability in mind. She first landed on rPET, however,
she did not like that even rPET still needs a certain amount
of virgin, fossil-based material, which means that she would
still create new plastic instead of just recycling it. Another
issue was the colour of the material. “The bottles were light
grey and not really transparent. When you buy fresh juice,
you want bright colours: orange, red, yellow and green, you
want it to bring out the natural colours,” Jojanneke said.
In the end it was a Coca Cola’ PlantBottle™ that lead her
to bio-PET. “I thought if such a big company uses it there
has to be something to it, but even then it was only 30 %
biobased MEG – the rest was, again, fossil-based.”
Eventually, she found PLA, and after some research,
including the decision of different, Jojanneke landed on
PLA by Dumocom (Almelo, The Netherlands), based on
sugar cane. Dumocom was happy to help them try out the
material, but also mentioned that so far, no other beverage
supplier had shown any interest. The reason for that was
the comparatively poor barrier properties of PLA.
Jojanneke was willing to give it a shot, they made a
prototype mould with their logo. “The oxygen-barrier is a
problem if you want your product to be durable, but that
was not a problem for us as by default our product has a
fairly short shelf-life with only 8 days,” so Jojanneke. “It is a
very fresh product, that is kind of the point. We are the first
fresh juice supplier in the Netherlands, and maybe even in
Europe that uses PLA,” she told us proudly.
One of the initial hurdles with PLA was that she didn’t
have labels made of PLA so they started with paper labels.
Ideally, the labels needed to be water resistant as the
bottles tend to get wet during production and need to be
cleaned from the outside before being shipped. Now they
are using compostable NatureFlex labels from Vila (Breda,
The Netherlands) that fulfil that requirement.
“The only thing we haven’t figured out yet is the bottle cap
which is still made from conventional plastics. PLA caps did
not close properly.”

Blow Moulding / Bottles

By:
Alex Thielen

When Jojanneke applied for the Dutch packaging award
she got told that the end-of-life of PLA is still problematic,
due to the low amount of PLA in the market and the lack of
a designated recycling stream. Another worry of the award
team was that a compostable bottle may lead to more
littering as most of the general public would not know about
industrial composting. “Be aware that this bottle, has by far
the best carbon footprint compared to any other bottle,” she
said.
Currently, Superfoodguru offers their healthy juices in
325 ml bottles, as well as ginger shot bottles of 60ml.
When asked about the suggested end-of-life for her
bottle Jojanneke admitted that there are still many issues
as it would need to go to an industrial composting plant,
but current composters do not seem to want PLA in their
compost streams as it could lead to longer “cycle times”.
For now, she suggests to just discard it with the regular
trash as that would mostly end up in incineration, which in
a round-about way would be renewable energy (as PLA is
made from plants).
Superfoodguru is likely to grow further but they will
never be big enough to have a through put of 5,000-10,000
tonnes a year that might be necessary for realistic recycling
considerations. Incineration is actually not the worst option.
So, the “normal rubbish” is the best solution for now.
There are plans to establish a separate PLA recycling
stream in the Netherlands, but until that actually happens,
we need more pioneers like Jojanneke that use PLA, making
a designated recycling stream more likely.
When asked to sum up the project Jojanneke told us
that she needed to learn everything from scratch, how the
machine worked, what bioplastics even were and which
might work for her product.
“It is always a good idea to start small, learn, adjust and
once you understand it properly you can start scaling it,”
she said. “Don’t be afraid to take a risk, sometimes you just
need to try something you believe in – you feel good when
you do good.”
And we at bioplastics MAGAZINE agree, we could use more
brave pioneers like Jojanneke, that take the risk to try
something new in order to improve the world around them.
https://superfoodguru.shop

bioplastics MAGAZINE [03/21] Vol. 16

23

Events

Renault Strategie –
Sustainable Mobility for all
September 22-23, 2021,
Cologne, Germany

organized by

Co-organized by Jan Ravenstijn

www.pha-world-congress.com

Preliminary Programme: 2nd PHA platform World Congress
Wednesday, September 22, 2021
PHA-platform industrialization
08:45-09:15 Jan Ravenstijn

The PHA-platform, moving up the S-curve

09:15-09:40 Blake Lindsey, RWDC-Industries

TBD

09:40-10:05 Erwin LePoudre, Kaneka

Market expansion of Kaneka Biodegradable Polymer Green Planet™
through sustainable application developments.

10:05-10:30 Rick Passenier, GO!PHA

GO!PHA: a collaborative effort to PHA-platform industry growth: status & activities

Technology developments
11:10-11:35 George Chen, Tsinghua University

New Generation Industrial Biotechnology as a basis for PHABuilder.

11:35-12:00 Jeff Uhrig, Novomer

Economic considerations of 100 million tons of PHA.

12:00-12:30 Stefan Jockenhoevel, AMIBM

A unique "Horizon Programme" to advance material science knowledge
of the PHA-platform.

12:30-12:55 Eligio Martini, MAIP

TBD, addressing technical and business opportiunities for PHA-compounds

Application developments
14:05-14:30 Bas Krins, Senbis

Effect of PHA-material structure on yarn and filament spinning

14:30-14:55 Lenka Mynarova, Nafigate

PHB in cosmetic applications

14:55-15:20 Ruud Rouleaux, Helian Polymers/colorFabb

Designing PHA-materials for 3D-printing applications

Environmental, legislative & regulatory matters
15:55-16:20 Anindya Mukherjee, GO!PHA

The effect of legislation on innovative PHA-material design for a circular economy

16:20-16:55 Bruno DeWilde, OWS

Biodegradation: a uni-environmental characteristic?

16:55-17:20 Michael Carus, nova Institute

For which end-products is biodegradation a justified need?

Thursday, September 23, 2021
Application developments
08:40-09:05 Guy Buyle / Lien Van der Schuere, Centexbel The use of PHA in the textile industry
09:05-09:30 Jesse Hui, Tianan Biologic Material

PHA for denitrification purposes

09:30-09:55 Kuk-ki Hong, CheilJedang

TBD, also addresssing applications for amorphous PHA-materials

09:55-10:20 William Bardosh, TerraVerdae Bioworks

Industrial applications for PHA materials

Environmental, legislative & regulatory matters
10:55-11:20 Liusong Hue, MedPHA Corp. Ltd.

The latest P3HB4HB developments for medical applications

11:20-11:45 Marcus Eriksen, 5Gyres

Plastics pollution in the oceans & bioplastics degradation

11:45-12:10 Ramani Narayan, Michigan State University

Kinetic model to estimate lifetime in ocean environments for
biodegradable polymers using PHBV and cellulose as models

12:10-12:35 Teng Li, Bluepha

P3HB4HB: Capacity, applications and legislation in China

PHA-platform industrialization
13:50-14:15 Phil Van Trump, Danimer Scientific

TBD

14:15-14:40 Maximilian Lackner, Circe

TBD

14:40-15:05 Manfred Zinn, ISBP - HES-SO Valais-Wallis

Customized PHA during biosynthesis

Technology developments
15:40-16:05 Scott Trenor, Milliken

Nucleation work on PHA-materials

16:05-16:30 Pablo Ivan Nikel, Novonordisk Foundation

Synthetic Biology strategies for the biosynthesis of new-to-nature
PHA-based polymers containing xeno-atoms

16:30-17:05 Edvard Hall, Bioextrax

Can a bio-based downstream process reduce cost and improve
the polymer properties?

This is still a preliminary programme. We might have to do some changes. Even if we had to postpone the event again to September 22 and
23, due to the development of COVID-19, we will try to keep changes to the programme minimal.
Sadly we cannot offer more speaker slots, yet we cannot deny how the massive interest of potential speakers fills us with pride, as
significantly more people are interested to speak at our PHA platform World Congress than we could possibly accommodate in just two days.
Please visit the conference website for the most up-to-date version of the programme. Here you will also find more information on the
speakers as well as abstracts of all presentations (coming soon).
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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 30-31 March 2021 (new date) 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
(March 29) - if there are sufficient registrations...
To shorten the time until then, we hosted a successful
7 hour webinar on 2 Sept. 2020.
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.
bioplastics MAGAZINE [03/21] Vol. 16
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Don’t compare
apples and organges
Using LCA to compare biobased and fossil-based
plastics is not that simple
By:
Constance Ißbrücker
Head of Environmental Affairs
European Bioplastics e.V.
Berlin, Germany

L

ife cycle assessment
(LCA) has evolved
to be the preferred
tool
to
assess
the
environmental sustainability of certain
products and materials. Recently it has also been
used with great enthusiasm to compare biobased
with fossil-based plastics. It seems to be an easy
instrument to draw conclusions on certain advantages
or disadvantages of both material groups. However, there
are quite some hurdles to overcome if you do not want to
end up comparing apples with oranges again.
There are several aspects to which attention must be
paid in order to guarantee a fair comparative assessment.
Fossil-based plastics have experienced many decades
of continuous, often heavily subsidised, process
improvements, whereas most biobased alternatives are
still at the beginning of their maturity/optimisation curve.
Therefore, comparing fossil-based with biobased plastics
is comparing mature and immature production systems.
Future improvements in terms of feedstock sourcing,
production, conversion, and end-of-life options need to be
considered and assessed by appropriate assumptions and
modelling approaches.
Additionally, it is often assumed that the applied
inventory data of biobased and fossil-based materials are
comparable. That is currently not the case, we have no real
level playing field. Fossil- and biobased plastics datasets
should be brought to the same level of quality in terms of
their completeness, system boundaries, regional scope,
and, of course, transparency.
It is one of the inherent advantages of biobased materials
that they are produced from annually renewable feedstock,
such as corn, sugarcane, or wood. Thus, CO2 is taken up
from the atmosphere, and the biogenic carbon is locked
up in the biobased product. At the product’s end of life (i.e.
when it can no longer be recycled), the carbon re-enters
the natural carbon cycle via incineration or composting,
thereby closing the material carbon loop.
Biobased plastics are independent of fossil resources
and do not contribute to harmful environmental effects
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connected with the
exploitation of fossil raw
materials such as crude
oil. Effects of the latter
are, interestingly, hardly
considered in LCA data modelling. In contrast to
certain possible negative indirect effects connected
with the sourcing of renewable feedstock. No doubt, it
can make sense to look at factors such as ILUC (indirect
land-use change) and gain additional information on this
subject. However, for the sake of fair play, indirect effects
caused by fossil-absed materials and their production
need to be considered as well. Furthermore, LCAs should
not only focus on the negative impacts but also account
for indirect positive impacts, especially where these are of
high relevance to a functioning circular economy (e.g. the
beneficial effects on biowaste collection by using industrial
compostable bio-waste bags).
Biobased plastics offer multiple end-of-life options,
depending on the material chosen and the application at
hand. For example, biobased drop-ins (e.g. bio-PE or bioPET) can be mechanically recycled in the existing recovery
streams. Industrially compostable materials that are
certified in line with EN 13432 can be recovered through
organic recycling. Any selected end-of-life option needs to
be material and product-specific and reflect reality.
Whatever impact categories are considered in a
comparative LCA of fossil- and biobased materials, a
transparent and acknowledged methodology (like ISO
14040/44, or PEF methodology) must be the basis, without
neglecting stakeholder involvement. In the end, the
interpretation of the results is a crucial aspect and can,
when done frivolously, be harmful to the whole bioplastics
sector. Especially in a policy context, proper communication
of LCA outcomes is of high importance and should show the
necessary sensitivity and expertise.
For more information on this topic please also read the
EUBP Position Paper [1].
[1] “Sound LCA as basis for policy information”
www.european-bioplastics.org

Processing

Compounding PLA
Processing PLA on a production scale Continuous Mixer

F

arrel Pomini (Ansonia, Connecticut, USA) has
completed a second research study on processing
Ingeo™ polylactide (PLA) with Farrel Continuous
Mixing Technology. The original study, conducted in 2018,
compared the results of processing PLA compounds with
various levels of talc mineral filler utilizing the Farrel
Pomini CPeX®, a laboratory-scale continuous technology
mixer, and a twin-screw extruder to evaluate the effects
on molecular weight retention and melt temperature. The
CPeX has a nominal production range of 10–30 kg/h.

The research on the CP550 determined:

The original study found that processing with the
CPeX resulted in significantly better molecular weight
retention with values as high as 95 % depending on the
level of filler (Fig. 1). In addition, the trials demonstrated
that FCM™ Farrel Continuous Mixer technology provided
distinct advantages over the twin-screw extruder for lower
processing temperature (Fig. 2) and specific energy input.

 Process temperatures on the CP550 were higher
than those seen on the CPeX, albeit still lower than
temperatures on the twin-screw extruder. However,
due to the short residence time provided by continuous
mixing technology, molecular weight retention is still
maintained to an enhanced level. A more comprehensive
white paper is available for download at:
www.bioplasticsmagazine.de/202103/white-paper.pdf. AT

In this follow-up study, a production size and scalable
CP550 Compact Processor was utilized to confirm the
results of talc loading levels on both molecular weight
and processing temperatures found with the CPeX® and
determine output rate.

 The molecular weight retention followed the trend
seen with the CPeX. With the addition of 1 % of EBS
(ethylene bis stearamide), a common additive used when
processing PLA, the molecular weight retention on the
CP550 was 84 % at a 60 % talc loading level. The rate
is also significantly better than the molecular weight
retention on the twin-screw extruder found in the initial
study.

www.farrel-pomini.com
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Figure 1: Effects of Talc loading level on Mw Retention
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Science and Research

Figure 2: Microscopic picture of the individual cells

Microalgae to PHB
How cyanobacteria could transform our industry
PHB (polyhydroxybutyrate) offers a promising substitute
to comparable fossil-based plastics, which shows similar
material properties as polypropylene, while at the same
time being biobased and biodegradable. Currently, PHB is
mostly produced in heterotrophic bacteria, which require
sugar as a carbon source for growth. Those sugars are
often produced in large monocultures, such as cornfields,
which themselves have negative consequences on the
environment. Furthermore, the usage of crops like corn,
which could also be used as a food-source, raises ethical
questions. The research group of Karl Forchhammer in
Tübingen has now developed a sustainable alternative,
which can convert atmospheric CO2 to high-quality PHB.
The secret lies in so-called cyanobacteria, which are
often referred to as microalgae (Figure 1, 2). Just like algae,
cyanobacteria are capable of using photosynthesis. This is
a process, where sunlight is used as an energy source, to fix
atmospheric CO2 for the cells. The CO2 can then be further
converted by the cyanobacteria into valuable products, such
as PHB (cf. bM 03/14, bM 01-05-06/17, 04-05/20)
Besides CO2 and sunlight, cyanobacteria require only a
low-cost salt medium. Alternatively, sewage water can
be used, allowing cyanobacteria to grow, while at the
same time cleaning the water. Additionally, their ability to
sequester CO2 from the atmosphere enables them to clean
CO2-rich exhausts, for example from coal power plants.
This makes cyanobacteria an ideal production system
for sustainable products. Unfortunately, cyanobacteria
naturally produce only small amounts of PHB, making the
production economically unfeasible. Instead, cyanobacteria
are currently produced as food supplements (for example
the superfood Spirulina) or used for the production of highvalue fine chemicals, such as pigments.
However, those products are only produced in small
quantities, hence the positive impact on the environment is
limited. To unleash the full potential of cyanobacteria, they
have to be produced in large amounts of bulk products, with
bioplastics, such as PHB, for example.
The working group at the University of Tübingen (Germany)
focuses on the analysis of cyanobacterial metabolism.
Moritz Koch, who did his PhD in this group, has specifically
focused on metabolic engineering strategies, enabling
him to rationally reprogram the cells for the production of
PHB (Figure 3). This allowed him to unleash the natural
potential of the small microbes, resulting in unprecedented
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amounts of accumulated PHB. Under optimized conditions,
the amounts per cell-dry-weight were increased from
the naturally produced 10 % to more than 80 %. These
are not only the highest amounts ever achieved in any
photoautotrophic organism but are also in a comparable
range with heterotrophic bacteria, which are currently used
for the production of PHB.

Understanding the science
In order to improve the cyanobacterial PHB production,
the researchers first had to deepen their understanding
of the intracellular metabolism. This is essentially the
mechanism, how CO2, once it’s taken up, travels through
the cells and gets converted into the different molecules
a cell contains. After years of intensively studying proteins
and molecular regulators, that are involved in the PHB
biosynthesis, the research group of Forchhammer came to
a breakthrough: they discovered a new molecular regulator,
which serves as a metabolic switch, channelling large
fractions of the intracellular carbon towards PHB. Based on
this discovery Moritz Koch created a cyanobacterial chassis
for further development. Additionally, he overexpressed
the biosynthesis genes required for the PHB production,
which further boosted the PHB accumulation. Finally,
after systematically testing and optimizing the cultivation
conditions, Koch discovered ideal conditions which favour
cyanobacterial growth and carbon flux going towards PHB.
Although many researchers worldwide have already tried
to improve cyanobacteria for the production of bioplastics,
most of them had only limited success. Based on the recent
results, the group from Tübingen was able to demonstrate
for the first time, which metabolic potential cyanobacteria
have, and that they can compete with currently used,
heterotrophic bacteria, which still rely on sugars as a
carbon source. This brings cyanobacteria, for the first time,
in the range of an economically feasible PHB production
(Figure 4).

What’s next
So far, most of the work on cyanobacteria rely on
laboratory-scale experiments. In the next stage, the
research group plans to collaborate with companies, which
will test the technology in pilot plants. This will provide
further insights into how their sustainable production
system can be upscaled.
However, until cyanobacteria are established for the mass
production of products like bioplastics, it will take years,
maybe even decades. Still, the long-term benefits are clear

The company Photanol (Amsterdam, The Netherlands),
recently introduced in bioplastic MAGAZINE, is a great
example of how cyanobacteria can be produced on a larger
scale for the production of industrially relevant products.
It is expected that more companies like them will emerge
in the future and provide with their products a substantial
contribution to the way how we produce our everyday
products.

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

Nevertheless, until this is the case, the pollution of our
environment continues, may it be in form of plastic trash
in the seas, or as CO2 in the atmosphere. “Recent metastudies have shown very clearly that it requires our society
to come up with a more holistic solution to prevent the
worst outcomes of our most pressing ecological crises,”
says Koch. “It will not be sufficient, nor quick enough, to
rely completely on technological innovations,” he continues.
“Instead, societal as well as political changes, are required,”
he says. “We should hence advocate for a more sustainable
society, which can live within our planetary boundaries.” AT

Science and Research

and it is expected to see many more products which are
based on cyanobacteria. In the future, where more strict
carbon taxes are expected, carbon-neutral production
systems, like microalgae, become more economically
feasible.

https://uni-tuebingen.de/en/

Figure 1: Cyanobacterial culture

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.
Figure 3: Moritz Koch, the leading researcher

•
•
•
•
•

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

www.busscorp.com

Figure 4: Cyanobacteria with PHB granules, before and after
optimization
bioplastics MAGAZINE [03/21] Vol. 16
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By:

A new movement draws worldwide attention

T

he Renewable Carbon Initiative (RCI) was initiated by
the nova-Institute after observing the struggles of the
chemical and plastics industry in facing the enormous
challenges to meet the climate goals set by the European
Union and the sustainability expectations held by societies
around the globe. It was clear that the industry has to go
beyond using renewable energy and also consider their
raw materials. Decarbonisation is not an option for organic
chemistry as it is entirely based on the use of carbon – an
alternative strategy was needed. Hence, nova-Institute
developed the renewable carbon strategy and set up the RCI
to bring theory to life.
Eleven leading companies from six countries founded
the RCI under the leadership of nova-Institute (23.09.20) –
in May 2021 RCI had already 20 members, 5 partners and
more than 200 supporters. The initiative aims to support
and speed up the transition from fossil carbon to renewable
carbon for all organic chemicals and materials.

Michael Carus
Founder and CEO
Nova Institute
Hürth, Germany

alternative sources: biomass, direct CO2 utilisation, and
recycling. The founders are convinced that this is the only
way for chemicals, plastics, and other derived products to
become more sustainable, more climate-friendly, and part
of the circular economy – part of the future.

Renewable Carbon

The Renewable
Carbon Initiative

The RCI urges the industry to go beyond just using
renewable energy and face the issue that ALL fossil carbon
use has to end, as the carbon contained in the molecules
of organic chemicals and materials is prone to end up in
the atmosphere sooner or later as well. Only a full phaseout of fossil carbon will help to prevent a further increase
in CO2 concentrations. Consequently, companies are
encouraged to focus on phasing out fossil resources and to
use renewable carbon instead.

The RCI addresses the core problem of climate change,
which is largely related to extracting and using additional
fossil carbon from the ground. The vision is stated clearly:
By 2050, fossil carbon shall be completely substituted by
renewable carbon. Renewable carbon is carbon from

Currently, RCI aims at fostering networks among its
members and building new value chains to replace fossil
carbon with biomass, CO2 utilisation, and recycling. Since
its launch, the initiative has been busy raising awareness
and reaching out to industry, policy, and the public. Besides
creating a webpage with comprehensive information
and press releases on current policy issues such as the
European Green Deal, the RCI regularly holds public
webinars to address questions around renewable carbon.

To help communicate the concept of Renewable Carbon
bioplastics MAGAZINE published a short comprehensive
comic (made by the nova-Institute/RCI) on the following
two pages. The comic is placed at the centrefold so it can
be easily removed and shown to friends and colleagues
within and outside the industry. AT

Moreover, the development of a label for products that
use renewable carbon is on its way. A growing number of
working partnerships with other stakeholder organisations
like CO2 Value Europe, Textile Exchange, or WWF Germany
as well as participation in events such as the “Renewable
Materials Conference” (see page 9) have already been
established. Further joint activities are under development.
The nova-Institute also published a comprehensive
background paper (nova-Paper 12)1, covering the definition,
strategy, measures, and potential of renewable carbon. It
gives a full and in-depth picture of renewable carbon and
related strategies – and works as a background paper of the
RCI. The full paper can be downloaded for free (link below).
In summary, the RCI’s activities reflect the needs of
its members: awareness-raising for renewable carbon,
promoting the strategy, networking, and building new value
chains to replace fossil carbon with biomass, direct CO2
utilisation and recycling.

www.renewable-carbon-initiative.com

| tinyurl.com/nova-paper-12

1: See also pp 54-55 for an excerpt about Carbon Capture and Utilisation
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There are so many things to buy! All these items
that make our lives simple and comfortable …
FlyPhone, can you guess what they are made of?
I have no idea.

A N D H E R F LY P H O N E

ON

RENEWABLE
CARBON
Text: Michael Carus and Christopher vom Berg
Graphics: Aaron Wilde and Pia Witt

Almost all chemicals and materials are made of carbon! Currently, we take the
required carbon out of the ground – from fossil sources like coal, crude oil
and natural gas. Most of the carbon ends up as CO2 in the
Woah, so I'm also made
atmosphere. Are fossil sources really a good idea, then?
from fossil carbon.

Additional CO2 in our atmosphere accelerates
global warming. This needs to stop!
Are there other carbon
sources than fossils?
I’m a climate sinner!

Actually, there are three different possibilities. First, there
is biogenic carbon from biomass. Plants and trees take
the carbon out of atmospheric CO2
Plants are
and become bio-based products.
my heroes!

Through advanced technology, you can also capture and
use CO2 from industrial emissions or capture it straight
from the atmosphere. This is energy-intensive and
requires the help of renewable
So, CO2 is climate killer
energies – but it works!
and feedstock!

Finally, it is possible to keep all plastics in a circle, meaning
that old plastics become new raw materials. So, the third
alternative carbon source
My future generation will
is recycling.
be made of me. Wow!

available at www.renewable-carbon.eu/graphics
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The term “Renewable Carbon” unites exactly these three alternative
carbon sources under one umbrella. If we want to stop climate change
and shift towards sustainability, we will have to replace all fossil carbon
with these alternatives.

How cool is that?

This is what the future material sector might look like! Renewable carbon from biomass,
CO2 utilisation and recycling forms a sustainable basis for the highly interlinked production
of most materials and products.
The next version of me will be fossil-free!

DECARBONISATION

SOLAR

WIND

HYDRO

RENEWABLE
ENERGY

CO2

BIOMASS

RECYCLING

RENEWABLE
CARBON

2
HYDROGEN

INDUSTRY - HOME - MOBILITY

RENEWABLE CARBON-BASED FUELS

CHEMICALS - PLASTICS - OTHER MATERIALS

STOP

STOP

Fossil Fuels

Fossil Carbon

And this is our vision for
the coming generations:
Renewable energy and
renewable carbon for a
sustainable future!
Fossil fuels and fossil
carbon would no longer
be required and climate
change
would end.
Even the sun is happy.

And companies already take action. Industry has to go beyond renewable energy. The members of the Renewable Carbon Initiative (RCI)
are pioneers of a sustainable future. Together, they are leading the way towards implementing the raw material shift.
Cool. I wish I could join!

MEMBERS OF THE INITIATIVE

PARTNERS OF THE INITIATIVE
... and almost 200 personal supporters

www.renewable-carbon-initiative.com
available at www.renewable-carbon.eu/graphics

www.renewable-carbon.eu
©

-Institute.eu | 2021
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Bio-based Building Blocks and
Polymers – Global Capacities,
Production and Trends 2020 – 2025

Bio-based Naphtha
and Mass Balance Approach
Status & Outlook, Standards &
Certification Schemes

Technologies, Polymers, Developers and Producers

PVC

Polymers

EPDM

Chemical recycling – Status, Trends
and Challenges

Carbon Dioxide (CO2 ) as Chemical
Feedstock for Polymers

Technologies, Sustainability, Policy and Key Players

PMMA

PP
PE
Vinyl chloride
Propylene

Unsaturated polyester resins

MEG
Building blocks
for UPR

Natural rubber

Aniline

Ethylene

Virgin Feedstock

Building blocks
for polyurethanes

Levulinic
acid

Lignin-based polymers
Naphtha

PFA

5-HMF/5-CMF
Casein polymers

Starch-containing
polymer compounds

Natural rubber
Hemicellulose

Polymerisation
Saccharose

ECH

Starch

Glycerol

Castor oil

PBT
1,4-Butanediol
Succinic
acid
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Processing

Use

HMDA

DN5

3-HP

Quaternary recycling
(energy recovery)

PBS(x)

Acrylic
acid

Itaconic
acid

Chemicals

Recovery

Fuels

Recovery

Others

CO2 capture

Product (end-of-use)

Sorbitol
Lactic
acid

Secondary
valuable
materials

Dissolution

Plastic

Product

PBAT

Adipic
acid

Caprolactame
©

THF

Isobutanol

DDDA

available at www.renewable-carbon.eu/graphics

SBR

p-Xylene

Glucose
Lysine

Sebacic
acid

Pyrolysis
Gasification

Purification

Formulation

Fatty acids
11-AA

Conversion

PTT
Terephthalic
acid

Plant oils

Allocation of the
renewable share to
selected products

Polymer

Fructose
Non-edible milk

NOPs

MPG

allocated

Utilisation of existing
integrated production for
all production steps

Recovery

Depolymerisation
Solvolysis
Thermal depolymerisation
Enzymolysis

PTF
1,3 Propanediol

Lignocellulose

Casein

renewable

Monomer

FDME

Waste oils

Furfuryl alcohol
Furfural

Use of renewable feedstock
in very first steps of
chemical production
(e.g. steam cracker)

Recycling

Refining
PET

Ethanol

Tertiary recycling
(chemical)

conventional

Renewable Feedstock

2,5-FDCA

Cellulose-based
polymers

Products

Secondary recycling
(mechanical)

Process

fossil

Plastic recycling and recovery routes

PEF

Primary recycling
(mechanical)

Principle of Mass Balance Approach
Feedstock

Methyl methacrylate

Polyurethanes

Energy

Isosorbide

Landfill

Lactide

PA

Superabsorbent polymers
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Epoxy resins
ABS
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PHA
APC

Authors: Michael Carus, Doris de Guzman and Harald Käb

PLA

Authors: Pauline Ruiz, Achim Raschka, Pia Skoczinski,
Jan Ravenstijn and Michael Carus, nova-Institut GmbH, Germany

Authors: Pia Skoczinski, Michael Carus, Doris de Guzman,
Harald Käb, Raj Chinthapalli, Jan Ravenstijn, Wolfgang Baltus
and Achim Raschka

March 2021
This and other reports on renewable carbon are available at
www.renewable-carbon.eu/publications

Author: Lars Krause, Florian Dietrich, Pia Skoczinski,
Michael Carus, Pauline Ruiz, Lara Dammer, Achim Raschka,
nova-Institut GmbH, Germany

January 2021

January 2021

November 2020

This and other reports on renewable carbon are available at
www.renewable-carbon.eu/publications

This and other reports on renewable carbon are available at
www.renewable-carbon.eu/publications

This and other reports on the bio- and CO2-based economy are
available at www.renewable-carbon.eu/publications

THE BEST MARKET REPORTS AVAILABLE

Bio- and CO2-based Polymers & Building Blocks
Production of Cannabinoids via
Extraction, Chemical Synthesis
and Especially Biotechnology

Commercialisation updates on
bio-based building blocks

Global market dynamics, demand/supply, trends and
market potential

■
■

Chemical synthesis
OH
O
O

HO

OH

Cannabinoids

OH

O
O
OH

OH

HO

HO

Plant extraction
Genetic engineering

Biotechnological production

Production capacities (million tonnes)

O

OH
OH

What will a realistic future market look like?
Pharmaceutical/Cosmetic

Bio-based building blocks
Evolution of worldwide production capacities from 2011 to 2024
Plant extraction

Succinic acid – From a promising
building block to a slow seller

Levulinic acid – A versatile platform
chemical for a variety of market applications

Current Technologies, Potential & Drawbacks and
Future Development

■

4

3

2

1

2011 2012 2013 2014 2015 2016 2017 2018 2019

O

H2 N

OH
O
5-aminolevulinic acid

Adipic acid (AA)
11-Aminoundecanoic acid (11-AA)
1,4-Butanediol (1,4-BDO)
Dodecanedioic acid (DDDA)
Epichlorohydrin (ECH)
Ethylene
Furan derivatives
D-lactic acid (D-LA)
L-lactic acid (L-LA)
Lactide
Monoethylene glycol (MEG)
Monopropylene glycol (MPG)
Naphtha
1,5-Pentametylenediamine (DN5)
1,3-Propanediol (1,3-PDO)
Sebacic acid
Succinic acid (SA)

O

■
■

ɣ-valerolactone

■

OH
■
■

O

diphenolic acid

OH
O

OH

O

HO

■

HO

O

OH

succinic acid

Food

O
levulinic acid

2024

■

All figures available at www.bio-based.eu/markets
available at www.renewable-carbon.eu/graphics
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5-methyl-2-pyrrolidone
levulinate ketal

O

■
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OR

■

O
levulinic ester

Authors: Pia Skoczinski, Franjo Grotenhermen, Bernhard Beitzke,
Michael Carus and Achim Raschka
January 2021
This and other reports on renewable carbon are available at
www.renewable-carbon.eu/publications

Standards and labels for
bio-based products

■

Industrial

Acidic ingredient for denture cleaner/toothpaste
Antidote
Calcium-succinate is anticarcinogenic
Efferescent tablets
Intermediate for perfumes
Pharmaceutical intermediates (sedatives,
antiphlegm/-phogistics, antibacterial, disinfectant)
Preservative for toiletries
Removes ﬁsh odour
Used in the preparation of vitamin A

■
■

■
■
■
■
■
■

De-icer
Engineering plastics and epoxy curing
agents/hardeners
Herbicides, fungicides, regulators of plantgrowth
Intermediate for lacquers + photographic chemicals
Plasticizer (replaces phtalates, adipic acid)
Polymers
Solvents, lubricants
Surface cleaning agent
(metal-/electronic-/semiconductor-industry)

Succinic
Acid

Bread-softening agent
Flavour-enhancer
Flavouring agent and acidic seasoning
in beverages/food
Microencapsulation of ﬂavouring oils
Preservative (chicken, dog food)
Protein gelatinisation and in dry gelatine
desserts/cake ﬂavourings
Used in synthesis of modiﬁed starch

■
■
■

■
■
■
■

Other

Anodizing Aluminium
Chemical metal plating, electroplating baths
Coatings, inks, pigments (powder/radiation-curable
coating, resins for water-based paint,
dye intermediate, photocurable ink, toners)
Fabric ﬁnish, dyeing aid for ﬁbres
Part of antismut-treatment for barley seeds
Preservative for cut ﬂowers
Soil-chelating agent

Author:
Doris de Guzman, Tecnon OrbiChem, United Kingdom

Authors: Achim Raschka, Pia Skoczinski, Raj Chinthapalli,
Ángel Puente and Michael Carus, nova-Institut GmbH, Germany

Authors: Raj Chinthapalli, Ángel Puente, Pia Skoczinski,
Achim Raschka, Michael Carus, nova-Institut GmbH, Germany

Updated Executive Summary and Market Review May 2020 –
Originally published February 2020

October 2019

October 2019

This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

Market study on the consumption
of biodegradable and compostable
plastic products in Europe
2015 and 2020

Brand Views and Adoption of
Bio-based Polymers

This and other reports on the bio- and CO2-based economy are
available at www.bio-based.eu/reports

Bio-based polymers, a revolutionary change
Comprehensive trend report on PHA, PLA, PUR/TPU, PA
and polymers based on FDCA and SA: Latest developments,
producers, drivers and lessons learnt

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

Fff
Bio-based
polymers,
a revolutionary change

Bestsellers

Jan Ravenstijn
March 2017

Picture: Gehr Kunststoffwerk
E-mail: j.ravenstijn@kpnmail.nl
Mobile: +31.6.2247.8593

Authors: Lara Dammer, Michael Carus and Dr. Asta Partanen
nova-Institut GmbH, Germany
May 2017
This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

Author: Jan Ravenstijn, Jan Ravenstijn Consulting, the Netherlands
April 2017
This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

Disposable
tableware

Biowaste
bags

Carrier
bags

Rigid
packaging

Flexible
packaging

Authors: Harald Kaeb (narocon, lead), Florence Aeschelmann,
Lara Dammer, Michael Carus (nova-Institute)
April 2016
This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

Author: Dr. Harald Kaeb, narocon Innovation Consulting, Germany
January 2016
This and other reports on the bio-based economy are available at
www.bio-based.eu/reports

www.renewable-carbon.eu/publications
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Plastics and
adhesives
from unsold
baked goods

I

n Germany, more than 500,000 tonnes of old baked
goods are produced each year which, without additional
processing, are not suitable for further consumption or
as animal feed. Until now, their use has been primarily
energetic, for example in combustion processes or in
biogas plants. Old bakery products such as bread, rolls, or
cakes contain large quantities of starch. Researchers at the
Fraunhofer WKI (Braunschweig, Germany) have succeeded
in extracting the basic chemical hydroxymethylfurfural
(HMF) from this starch, which offers potential for a wide
range of applications. “In our sub-project, we determined
the application potential for HMF in more detail, as
regionally available old bakery products represent a
meaningful resource over and above energetic utilization,”
explained the Project Manager Steven Eschig.
The project team at the University of Hohenheim developed
a process for the so-called hydrothermal treatment of
old bakery products, through which moist biomasses are
converted under heat and slightly increased pressure.
From the old bakery products and the starch contained
therein in large quantities, HMF is created in aqueous
solution and carbon. “The process parameters, such as pH
value, temperature, and duration, are selected to achieve
the highest possible yields of HMF,” explained Markus
Götz, employee in the specialist area of Andrea Kruse at
the University of Hohenheim, who is leading the project.
Carbon is produced as a by-product of the hydrothermal
treatment. It can be used as a biofuel or as a soil fertilizer.
Simultaneously, it is a good adsorbent and can therefore be
utilized as activated carbon.

Via chemical modifications, so-called dialcohols
(reductive) or dicarboxylic acid (oxidative) can be obtained
from HMF. They can be used as building blocks for polymers,
for example in the manufacture of coatings or fibres. The
production of the plastic polyethylene furandicarboxylate
(PEF) as a PET substitute has already been tested. PEF
made from renewable raw materials is not only ecologically
advantageous; it is also lighter and more durable and
therefore of great interest to the beverage industry.
The researchers were able to demonstrate that old bakery
products are suitable for higher-value applications and
represent an attractive alternative for the industry as part
of a biobased recycling economy. The project was funded
by the German Federal Ministry of Education and Research
(BMBF) via Project Management Jülich. AT
www.wki.fraunhofer.de

“Here at the Fraunhofer WKI, our task was to isolate the
HMF from the aqueous solution and to process it further,“
said Eschig. He and his team discovered that methyl isobutyl
ketone (MIBK) works better as an extraction agent than
chloroform (CHCI3) and that the addition of sodium chloride
has a positive effect on the quantity extracted. In addition,
they were able to prepare and characterize polyesters using
furandicarboxylic acid.
HMF is a versatile starting material, as it can serve as a
substitute for formaldehyde, for example in formaldehydefree resins and bio-adhesives. Furthermore, it can form
chemical bonds which can be dissolved again when the
temperature is increased. This enables the production of
materials with self-healing properties. The possibility of
the reversible dissolution of the chemical bonds can also
be used for switchable adhesives, as a result of which new
recycling possibilities are created.

HMF as a brown aqueous solution and as a brownish solid and
carbon (here in powder form). HMF can be further processed to
create, among other things, polyester resins. These can be used
to produce aqueous polyurethane dispersions (white liquid) (Photo
Fraunhofer WKI - Manuela-Lingnau).
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Biobased hotmelt adhesives
for paper and cardboard
packaging

T

he traditional paper production and processing
industry has always been operating in a largely
bio-economically manner as it primarily uses the
renewable resource of wood and extracted cellulose fibres.
Paper is therefore an already comparatively sustainable,
value-adding material based on renewable raw materials
of low quality. It has long been a shining example of
material cascade utilization through multiple recycling.
At the same time, the fibre base is also biodegradable in
principle. However, a large share of auxiliary materials for
the production and converting of paper, such as barrier
coatings, coating colour binders, adhesives, retention or
wet strength agents consist in many cases of fossil-based
polymers. In paper recycling, these materials are largely
discharged as rejects, which are often used thermally. In
addition to the associated release of fossil CO2 into the
atmosphere, such materials are often characterized by
unfavourable biodegradability, which generally means that
there is a potential for the formation of microplastics.
One important segment in the fast-growing paper
packaging market is hotmelt adhesives. Those components
are defined as thermally fusible adhesive systems that
develop cohesion (internal strength) through cooling. They
are 100 % solids and free of solvents. Due to their very
good properties and unrivalled price-performance ratio,
conventional hotmelt adhesives are currently produced
almost exclusively from petrochemical base components.
The versatility and good processability of hotmelt
adhesives open a wide range of applications inside and
outside the paper industry. Each of these applications has
a specific requirement profile, which means that there are
no universal raw materials or formulations for hotmelt
adhesives. However, typical formulations consist of three
main components:
 polymers – that are responsible for overall strength
properties and viscosity
 tackifying resins – making the molten state stickier
 and wax – controlling the open time and set speed
In addition, other minor additives ensure the stability
of the hotmelt adhesives and have strength-enhancing
properties.
Biobased alternatives for tackifying resins and waxes are
available in the form of tree resins or tree resin derivatives
and vegetable waxes, e.g., from sugar cane. By blending
these biobased base components with the typical synthetic
copolymer ethylene vinyl acetate (EVA), a biobased content
of 50 % can be achieved. A further increase requires the use
of a biobased polymer.

36

By:

Birgit Kießler and Martin Zahel
Papiertechnische Stiftung (PTS)
Dresden, Germany
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Together with IPF (Leibniz Institute for Polymer Research,
Dresden, Germany) and a large industrial consortium,
PTS developed a starch-based hotmelt adhesive within
the Glykopack project of the German FNR (Agency for
Renewable Resources).
The first step was to make a pre-selection of biobased
raw materials able to meet and adjust the various
properties of a hotmelt. Based on a range of various
thermoplastic starch blends and other starch products,
such as dextrin, a large selection of formulations with
highly different components was produced. The final goal
was to find appropriate sustainable/renewable resources
capable of serving as substitutes for petroleum-based or
synthetically made ingredients. Said first trial formulations
were tested for adhesive strength, softening temperature,
melting behaviour, degradation, and other properties. In
addition, the most promising formulations were subjected
to tests on recyclability, migration tendency of toxicologically
questionable hotmelt components via the packaging into the
foodstuff, processing technology, and ageing in comparison
with standard hotmelts. The recipe that proved successful in
the end contained a thermoplastic-starch blend, colophony,
and castor oil with 85 % biobased content.
The achieved adhesive and cohesive strength properties
showed to be competitive to conventional products
(see diagram) and processability could meet industrial
requirements.

Cohesive strength
Unfortunately, due to the high starch content in the
developed formulation decomposition phenomena and
insufficient homogenisation with the other hotmelt
components were observed. The product showed
discolouration and a reduction of viscosity after a longer load
period at processing temperature (photo). Nevertheless,
high thermostability is an important processing criterion,
particularly for common high-temperature storage tank
systems. For this purpose, several tests were performed
with stabilizers under various conditions for decelerating
or preventing such degradation, but without completely
convincing success.
In order to tackle these obstacles, PTS and IPF just
started a new IGF research project (German Federal
Ministry for Economic Affairs And Energy – BMWi) called
BioGlyk. The aim of the present research project is to
ensure the thermostability necessary for the industrial
applicability of starch-based hotmelt adhesives. To this
end, an investigation of a novel formulation containing
starch derivatives like starch esters as base polymers and
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Composting of diapers
Ontex (Aalst, Belgium) and circular economy company Les
Alchimistes (Pantin, France) announced their collaboration to
test the compostability of diaper pads.
“Our goal is to make the separate collection and composting
of used, compostable diapers a reality,” said Maïwenn Mollet,
director of the Fertile Diapers program at Les Alchimistes. “We
are very happy that Ontex and their brand Little Big Change
are joining our mission. Ontex has the engineering knowledge
and resources to design diapers that can be compostable.
Our goal is to create a new circular economy loop with Ontex
and other like-minded companies and to compost 500 million
diapers by 2030.”
Ontex and Les Alchimistes have set up a pilot project at
Les Alchimistes’ industrial composting site near Paris with
the aim of proving that composting of Ontex diaper pads is
possible, and that waste and incineration can be reduced. The
project requires cooperation between different partners: from
suppliers of materials, diaper manufacturers like Ontex, to
waste collection and to composting partners using suitable
technology.
“Together with partner company gDiapers, which has 17
years of expertise in hybrid compostable diapers, the Ontex
Little Big Change brand has developed a new diaper system.
The system consists of a reusable outer diaper made of
cotton and a disposable diaper pad which is designed to be
industrially compostable,” said Annick De Poorter, Executive
Vice President R&D, Quality and Sustainability, Ontex.
The insert itself is plant-based, does not contain any lotions,
perfumes, and has totally chlorine-free FSC® certified fluff
pulp. The pads used in Paris are produced in a certified CO2

neutral way. The film is made of compostable plastics, such
as polylactic acid (PLA) and starch-based film material, as a
spokesperson of Ontex explained to bioplastics MAGAZINE.
Currently, tests are underway about the compostability of the
SAP (superabsorbent pad) use in the diapers.
“We are now testing if the diaper pads can be composted on
an industrial scale by working together with a test group of 30
families in Paris who subscribe to Ontex’s baby diaper service
Little Big Change,” Annick de Poorter continued.

Application News

The research is being funded by BMEL and BMWi within
the projects FNR 22005515 “Glykopack“ and IGF 21877 BG
“BioGlyk.“

pulling force [N]

Pulling force pressing time diagram

nanoscale starch particles as an additional reinforcing
component is planned. The material concept will be
supplemented by an efficient form of manufacturing
technology using an extrusion approach. Following this
path, a 95 % biobased formulation should be generated.

The announcement of the industrial-scale composting test
with Les Alchimistes follows the news of Ontex’s collaboration
with Woosh, a Belgian start-up that is on a mission to
recycle diaper waste into raw materials and, in doing so,
create a large-scale solution for diaper recycling. Although
Woosh takes a different approach to the one adopted by Les
Alchimistes (focusing on recycling rather than composting)
both projects fit with Ontex’s ambitions and sustainability
strategy for 2030 to reduce diaper waste through different
technologies.
“As a major player in essential personal hygiene, we
recognize the need to find alternatives to landfill and
incineration for our used products. We are examining ways
to reduce CO2 emissions all through their different life cycle
phases. As we ourselves move towards a circular economy
business model, it is a natural and logical step to work together
with other companies to make our diapers more recyclable or
compostable. We support Les Alchimistes’ mission to learn
how diapers can be composted and are eager to discover the
results of the tests,” says Annick De Poorter. MT
www.ontex.com
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Compostable & microwavable packaging
good natured Products (Vancouver, BC , Canada) launched
Canada’s first innovative assortment of compostable
Microwavable To Go Containers as a viable alternative for
businesses faced with the impending single-use plastic
ban in Canada (planned to start in December 2021). The
proposed ban also recognizes “innovative technologies to
improve the environmental outcomes of some single-use
products. For example, the use of compostable, bio-based,
or biodegradable plastics …”
Minimizing waste and environmental impact is top of
mind for both consumers and organizations, yet at the
same time, the widespread effect of COVID-19 has led
to higher requirements to protect food in grocery stores
and increased demand for take-out from restaurants
due to rolling restrictions on in-restaurant dining. This,
in combination with growing government and corporate
mandates, is driving demand for innovative packaging
solutions that do less harm to the planet and human
health.
Packaging made from renewable materials that can
be commercially composted at the end of its useful life is
considered a viable option to create a closed-loop, zerowaste solution. This is especially true in food services
applications, where traces of food and oils on packaging
can make them problematic for easy recycling, regardless
of the material they’re made from.
The new containers are designed to be compostable,
are made from 97 % plant-based materials and contain
no chemicals of concern that are potentially harmful to
human health and the environment. With leak resistance
and durability in line with traditional plastic options, good
natured® Microwaveable To Go Containers are suitable
for hot foods and microwave reheating. This is one of the
first available hot food packaging options on the market
that combines the zero-waste benefits of commercial
composting with affordable price points and has Canadian
innovation written all over it.
good natured is launching the most popular 16, 24, and
32 oz formats in a variety of trending 2021 colours with
interchangeable leak-resistant lids – a crystal clear lid for
grocers to maximize product visualization and a translucent
lid suitable for microwave heating, which is particularly
appealing for restaurant and take-out applications. MT
www.goodnaturedproducts.com

Confectionery Packaging

German confectionery brand, Cool, has chosen
NatureFlex™ compostable cellulose films from Futamura
(Wigton, Cumbria, UK) to package its confectionery product
Öcoologisch Herz Lolli. NatureFlex, and its big sister
brand Cellophane™, have long been used for confectionery
packaging due to their excellent technical performance for
this market application. They have good barrier properties,
outstanding optical clarity and unrivalled deadfold, a real
benefit for traditional twist wrap applications. The films can
also be printed and laminated just like conventional plastic
films.
The individual lollies are wrapped in single-ply NatureFlex
and the outer bag is a NatureFlex / biofilm laminate. Both
packaging solutions are printed and converted by the Dutch
company Bio4Pack (Nordhorn, Germany).
NatureFlex is a range of renewable films made from
wood pulp, sourced from responsibly and sustainably
managed plantations. Not only do they meet all the global
standards for industrial composting (including EN13432),
but they are also home compostable and certified by the
TŰV Austria OK Compost Home composting standard for
backyard composting. In difficult to recycle small format
applications such as confectionery, this means that
NatureFlex films can go straight into the garden compost
bin, diverting waste from landfill.
When asked why they chose NatureFlex, André Richter
from Cool said: “We were looking for an ‘environmentally
friendly’ variant of this type of packaging and found a
suitable price-performance ratio at NatureFlex. Good
quality, stability and hold are important. Doing something
good for the environment at the same time – what more
could you want?” He added, “We have found the machine
performance to be good and in no way inferior to other
conventional films. We regularly receive good feedback
from consumers who feel it is very positive that we care
about the environment, often asking if there are other
products using these bio films.”
Yasar Tuerkoglu, sales manager at Bio4pack said: “We
use NatureFlex films for a number of our customers, either
on their own, or as part of bio-laminate. We have found that
consumers really care about the environmental impact of
their packaging. Composting is a great solution that is part
of a growing circular economy. It is particularly important
for high-litter risk packs like small format confectionery,
such as these lolly wrappers. If they do accidentally end up
in the environment, we know the packs will safely break
down, not stay around for hundreds of years. Although we
would never advocate littering, always composting!” MT
www.natureflex.com | www.bio4pack.com
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Restore’s AirCarbon straws and cutlery are now available in Target stores US-wide and on
Target.com. Restore, a sustainable foodware brand from Newlight Technologies (Huntington
Beach, CA, USA), is advancing its mission to end the flow of plastic into the oceans by replacing
plastic with a regenerative and biodegradable material called AirCarbon (PHB).
AirCarbon straws and cutlery are dishwasher safe for reuse, never get soggy in hot or cold
conditions, contain no glues, require no food crops for production, and are certified carbon-negative
by SCS Global Services, reducing the net amount of carbon in the air through production.
AirCarbon straws are certified home compostable and soil degradable, and AirCarbon cutlery
are dishwasher safe for reuse. By making foodware out of AirCarbon, Restore is offering a new
option for consumers who want straws and cutlery that are reusable and work as well as conventional plastic but also have
natural end-of-life pathways.

Application News

PHB straws and cutlery at Target

Since late 2020, Restore has been piloting AirCarbon straws and cutlery at locations across the United States, most recently
announcing its pilot program with Shake Shack in March 2021. Target is Restore’s introductory retail partner, marking the first
time AirCarbon foodware is available for consumers to purchase.
“Our goal is to help end ocean plastic pollution by finding a shared middle ground,” said Mark Herrema, CEO of Newlight.
“For us, that means making sustainable products that people love and that also work for the environment. This launch is the
culmination of many years of hard work by many dedicated people.”
There will be two initial product offerings available from Restore at Target: 24-piece packs of wrapped straws, in-store and
online at Target.com; and 3-piece cutlery packs with a natural fibre carrying case, in-store and online at Target.com. MT
www.restorefoodware.com | www.newlight.com

Compostable shrink film
In today’s world, many are looking for greener ways to approach packaging. This includes looking at the entire range of
the product’s life cycle — from raw material sourcing to disposal. With this in mind, Cortec® Corporation has been working
tirelessly to introduce viable packaging options that can make the circular economy a reality. EcoCortec® has recently
intensified efforts to develop a variety of practical alternatives to traditional plastic films and bags. Today, EcoCortec is
pleased to announce the official release of EcoShrink™ Compostable Film, a commercially compostable alternative to
common plastic shrink wraps for use in industrial packaging applications.

Designed with the Circular Economy in mind
EcoShrink takes both the beginning and the end of the shrink wrap product life cycle into account. EcoShrink is sourced
from certified commercially compostable resins and contains 45% biopolymers. After use, EcoShrink can be disposed of in a
commercial composting environment to reduce the amount of plastic packaging that normally ends up in a landfill.* EcoShrink
is shelf and curb stable and will retain its integrity until disposed of properly. Key environmental benefits can be summarized
as follows:
•
•
•
•

Meets ASTM D6400 standard for commercial composting
Contains 45 % biopolymers
Reduces conventional plastic waste
Improves user’s environmental footprint

Putting EcoShrink to good use
In addition to these green benefits, EcoShrink has many practical
characteristics. It is designed for standard heat-shrinking applications. Users of EcoShrink can shrink wrap their small or
large components as normal to conform to the shape of the object. EcoShrink is a great way to keep dust, dirt, and moisture
off warehouse stock while keeping components bundled into a streamlined package. Shrink-wrapping can be done with a wide
variety of standard shrink tools. Simply measure the size of the unit, determine how much film is needed to wrap around it
with enough for overlap, then shrink wrap as usual. EcoShrink is available in 50 or 100 µm thicknesses and as single wound or
centrefold sheeting in widths of 45.72 cm or 91.44 cm.

Join the quest for greener packaging options
There are many possible steps in the journey toward reducing plastic waste. With EcoShrink, Cortec has chosen to take
the route of incorporating renewable materials and ultimately keeping plastics out of the landfill by designing them for an
industrial composting waste stream. MT
www.cortecvci.com
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Mattel, (El Segundo, CA, USA) recently announced Drive
Toward a Better Future, its product roadmap to make all
Matchbox® die-cast cars, playsets, and packaging with 100 %
recycled, recyclable, or biobased plastic by 2030. This is in
line with Mattel’s goal to achieve 100 % recycled, recyclable,
or biobased plastic materials across all its products and
packaging by 2030.
To illustrate these principles, Mattel is
unveiling the Matchbox Tesla Roadster,
its first die-cast vehicle made from
99 % recycled materials and certified
CarbonNeutral®. The Matchbox Tesla
Roadster will be available starting in
2022.
The reimagined broader Matchbox
brand includes new product lines and
packaging that feature:
More environmentally friendly and innovative
•
materials across vehicles, playsets, and packaging

•
Enhanced consumer recycling through product
design and packaging labelling
•
An overall eco-friendly themed approach to play,
with more e-vehicle product offerings and e-vehicle chargers
in fuel station playsets.
“Since the inception of the modernday die-cast car nearly 70 years ago,
Matchbox has been using design
and innovation to connect kids with
the real world around them through
play,” said Roberto Stanichi, Global
Head of Vehicles at Mattel. “Matchbox
is committing to using 100 %
recycled, recyclable, or biobased
plastic materials to do our part in
addressing the environmental issues
we face today, and empower the next
generation of Matchbox fans to help
steer us towards a sustainable future.” MT
Photo: Business Wire

Application News

First carbon neutral Matchbox Tesla

www.mattel.com

Vegan cosmetics brand
Award-winning German cosmetics brand i+m (Berlin,
Germany) has launched a new product for its We Reduce!
range. The company debuted its Rose Deodorant Cream in a
fittingly sustainable packaging: the 30ml jar from the Sulapac
Nordic Collection from international beauty packaging
manufacturer and provider Quadpack.
Made with a biobased, compostable material that
biodegrades without leaving permanent microplastics behind,
the packaging was developed by Quadpack following the
highest standards of sustainability. “In Quadpack, we have
found a partner who has supported us from the very beginning
to make serious progress on the subject of sustainable
packaging. We had been looking for a plastic-free alternative
for a long time and the Sulapac® jar offers all the advantages
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of plastic, but it’s compostable and made from renewable raw
materials,” says Jörg von Kruse, Managing Director of i+m.
Proud of its history as a fair-trade, vegan skincare brand,
i+m is a three-time winner of sustainability awards for its
products. Most recently, its We Reduce! series was a finalist
for the German Sustainability Award Design 2021, thanks to
its plastic-free packaging and certified natural cosmetics.
Sulapac Nordic Collection by Quadpack fits the concept
perfectly: made from wood and plant-based binders, raw
materials that are organically recyclable, the range is an
important and innovative approach to the plastic waste
challenge. MT
www.sulapac.com | www.quadpack.com

| www.iplusm.berlin

Fossil presents solar
watch from bio-PA

The Swiss company is well known for its trendy iconic plastic
watches. Now it’s adding a whole new material that may, in time,
be used in all its collections: Swatch builds watches from ceramic
and castor oil (presumably biobased polyamide).

Fossil has launched a new generation of ecofriendly sustainable watches. The first watch
branded Fossil Solar is made from sustainable
materials and charged with energy from sunlight.

Swatch launched the new watch material on the market in mid
April. In the beginning, there will be five models of the Big Bold
Next with a 47-millimetre dial in black, white, pink, light blue, and
grey. The speciality is not only the strikingly simple design but also
the material of the case.

The new model Fossil LE1120 is equipped with
a solar-powered movement that is supposed to
be fully charged within eight hours in the sun.
According to Fossil, the outer ring of the watch case
acts as a solar panel, with a solar cell underneath to
convert light into energy, which is then stored in the
rechargeable battery. One charge is said to last up to
three months.

For the first time, bioceramics are used – a patented in-house
development by Swatch. It combines two-thirds classic ceramic
with one-third castor oil based bioplastic. The Swiss have
succeeded in combining the material in such a way that it can be
injection moulded on the same equipment as before.
The advantage of this mix of materials: it is supposed to be just
as water-resistant and robust as plastic, but nobler. Thus, you can
use the watch up to 30 metres under-water without any problems.
The watch, however, feels different, softer, almost as if coated
with a little powder. And the material is a little cooler. Everything
that is transparent is made from recycled plastic as already before.
This also applies to the bracelet. (source: daskannwas.ch). MT

This watch was born out of Fossil’s goal to meet
its own Pro-Planet Criteria by 2025. Specifically, this
means that all products, including the packaging,
contain at least one material that is approved for
sustainability and is reusable and/ or fully recyclable.
The housing is made of a bioplastic based on
castor oil. So, presumably, it is a biobased polyamide.
Each watch comes with five different coloured pullthrough straps and is made of yarn made of rPET
from recycled PET bottles.
www.fossil.com

Photo: Fossil

www.swatch.com

Application News

Swatch focuses
on biomaterials

Photo: Swatch

Compostable coffee pods
NatureWorks (Minnetonka, MN, USA) and IMA Coffee
(Bologna, Italy) entered into a joint strategic partnership
aimed at accelerating the market for high performing K-Cup
compatible compostable single-serve coffee pods in North
America.
Compostable capsules create the opportunity to not only
address consumer concerns and divert the
packaging away from landfills, but, perhaps
more importantly, to recover the used coffee
grounds, enabling their processing at a compost
facility where they deliver valuable nutrients to the
final compost.

Coffee capsules are complex structures where the
capsule body, lidding, and filter must be precisely designed
to deliver a consistently high-quality brewing experience.
Before the capsules even reach consumers, it’s critical
that these components perform well during assembly and
filling as well as on the shelf and during brewing. By
bringing together NatureWorks’ materials and
applications knowledge with IMA’s machinery
expertise, the partnership aims to deliver a turnkey compostable coffee pod solution to the entire
coffee industry making it simple to have a great
cup of coffee and dispose of the used pod in the
most sustainable way possible. MT

www.natureworksllc.com | https://ima.it/beverage/brands/ima-coffee
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Loparex, (Cary, NC, USA), the leading global producer of release liners and
engineered films, announced end of March that it has received ISCC PLUS
certification for its manufacturing site in Forchheim, Germany. Since April,
Loparex customers have been able to order high-quality pouch film solutions
made of biobased polyethylene (PE) and polypropylene (PP) from ISCC Compliant
sources based on a mass balance approach. Biopolymers offer a notably lower
carbon footprint versus conventional PE and PP while still supporting the same
converting options, including silicone coating, printing, and custom-coloured
materials.

generic picture

Application News

Expanded sustainable portfolio

These new film options serve to further expand Loparex’s comprehensive
portfolio of FSC-certified, compostable, biobased, and biodegradable liner
options. “Loparex is well known for its innovative approach, and has spent several decades addressing sustainability topics
to support our customers as well as their end-users with more environmentally friendly solutions,” said Sonja Haug, Global
Sustainability Manager at Loparex. “With our ISCC plus compliant raw material sourcing, we are now moving beyond customerfocused sustainability goals to push upstream and enhance the plastics industry’s efforts to achieve climate neutrality.”
For the past three decades, Loparex has actively built up a range of environmentally conscious materials, beginning with the
introduction of compostable biopolymer products in 1991. Going forward, these offerings will be expanded with ISCC compliant
circular PE and PP mass balance grades produced from chemically recycled plastic waste. Using circular feedstocks reduces
carbon footprints on two fronts: by avoiding the use of fossil fuel-based virgin materials, and by re-using waste that would
otherwise be incinerated. As with bio-films, recycled PE and PP from mass balance can be used to produce silicone coated and
uncoated, printed, and coloured films. MT
www.loparex.com/resources/sustainability

Sustainable solution for PVC-piping
Pipelife Norway (Surnadal, Norway) has become the next
industry leader to use BIOVYN™, the world’s first commercially
available bio-attributed PVC from INOVYN.
Pipelife is a leading international manufacturer
of sustainable piping solutions. As Norway’s largest
manufacturer and supplier of plastic pipe systems, Pipelife
Norway has made a step towards fossil-free solutions with the
launch of new generation pipes made from Biovyn. The pipes
will be used in a wide range of applications across building
and infrastructure including water supply, cable protection
and electrical housing.
Biovyn has been a game-changer since entering the
market as the first commercially available bio-attributed
PVC made directly for the industry. It offers an RSB-certified
100 % substitution of fossil feedstock with biomass that
is renewable, does not compete with the food chain and
delivers a greenhouse gas saving of over 90 % compared
to conventionally produced PVC, allowing industries to
significantly reduce their carbon footprint.

options are at their disposal. We are proud to be able to
provide Pipelife Norway with the solution of Biovyn.”
“Fossil-free solutions, such as those developed by Pipelife
Norway, are an excellent example of how the plastics industry
can reduce fossil-based raw materials with the development
of innovative solutions. We will continue to work to make this
an industry-standard across sustainable, low-carbon building
and infrastructure projects.”
Sigmund Aandstad, General Manager for Pipelife Norway
added: “We are delighted to be working in partnership with
Inovyn to offer our next generation of sustainable, fossil-free
solutions. This important step in increasing the environmental
sustainability of our product portfolios positions us as a
leading sustainability partner for a wide range of industries
across Norway and beyond.” MT
https://biovyn.co.uk

Filipe Constant, Commercial Director for Inovyn comments:
“There is incredible global demand for renewable PVC, that
decouples its production from the conventional use of virgin
fossil feedstocks. One of the biggest challenges for companies
in developing sustainability strategies is understanding which
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The significant sustainability benefits of Biovyn do not
compromise on the inherent qualities of PVC, making it a
perfect solution for industries such as pipes where durability,
quality and performance are essential.

bio PAC
bioplastics MAGAZINE presents:

www.bio-pac.info
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Conference on Biobased Packaging
03 - 04 Nov 2021 - Düsseldorf, Germany

Most packaging is only used for a short period and therefore give rise to large quantities of waste. Accordingly, it is vital to
make sure that packaging fits into natures eco-systems and therefore use the most suitable renewable carbon materials and
implement the best ‘end-of-life’ solutions.
That‘s why bioplastics MAGAZINE (in cooperation with Green Serendipity) is now organizing the 4th edition of the
bio!PAC - conference on packaging made from renewable carbon plastics, i.e. from renewable resources. Experts from all
areas of renewable carbon plastics and circular packaging will present their latest developments. The conference will also
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Cleaner turf production with
biobased biodegradable nets

T

he use of plastic nets is common in the grass industry.
The big advantage for producers is that turf can be
harvested faster this way. “The nets facilitate transport
and reduce the risk of damaging the turf. It can also be
harvested earlier,” explains Wouter Post, project manager at
Wageningen Food & Biobased Research (The Netherlands).
“Because the nets cause soil pollution, producers are
looking for biodegradable alternatives. Existing alternatives
marketed under this label are never fully biodegradable.
Net fragments or microplastics, whether visible or invisible,
are always left behind in the environment.”

Degrading too quickly
In the TKI project “Biobased biodegradable nets for hortiand agriculture”, Post and his colleagues are working with
the industrial partners on a fully biodegradable solution.
One of these partners is Hendriks Graszoden (Heythuysen,
The Netherlands), a major international player who has
supplied the turf used in the European and World Cup football
competitions for a number of years now. Biodegradable
polymers that break down in soil are already available to be
used in the production of nets, but the problem, according
to Post, is that they degrade too quickly: “The challenge:
how do you make a net that retains its function for 12 to
14 months, but then breaks down completely as quickly as
possible, i.e., without leaving any microplastics in the soil?”

BioPBS as base material
With this mission in mind, the researchers started
working with BioPBS in their lab. BioPBS is a biobased
polymer made from succinic acid by the chemical company
PTTMCC (Bangkok, Thailand). Untreated, the polymer
appeared to break down too quickly in the soil. Subsequently,
about twenty new formulations were developed and tested;
partly mixtures of different polymers, partly BioPBS to
which natural stabilisers were added. “It became evident
that we had to supplement the mixtures with these
additives because the biodegradation rate would be too fast
otherwise. We selected the best formulations, which were
used by the Italian manufacturer Tenax to produce trial nets.
One of them, a 7,000 m² net, was successfully installed in
Hendriks’ fields in September 2020, where grass has now
started to grow.”

Changing conditions
Although only time will tell whether the trial is
successful – the turf needs about a year to mature before
it can be harvested – measurements so far look promising.
Post emphasises that many factors influence a net’s
biodegradation rate: “We used soil from Hendriks for the
lab tests. But in the lab, you are working under stable
conditions, while conditions outside in the field vary greatly.
We already know that the net breaks down more slowly on
location than in the lab. And to complicate matters, even
more, each location has different conditions.”
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Other uses
Gerdien Vloet of Hendriks Graszoden looks back on the
project optimistically: “The parties involved worked well
together towards this final goal, with a tangible result: a
net that eventually loses its function and is biodegraded
completely.”
If the trial proves successful, Post believes things can
move quickly: “Hendriks has already indicated that it wants
to initially use the nets for the cultivation of grass for the
sports industry.”
In the meantime, he is already thinking about other
applications for bioplastics that degrade slowly but
completely: “Agricultural and horticultural businesses
are eager to use this technology. For example, we are
now investigating the possibility of using this technology
to produce plant plugs used for cuttings. This material
requires a much shorter biodegradation rate, which can
vary from plant to plant.”

Champions League final
The net on Hendriks’ fields marks an important step
towards zero soil pollution. Post would be delighted if the
final of the European Champions League 2022 was played
on grass grown with Wageningen technology: “That’s one
way for the Netherlands to finally be part of a Champions
League final.” AT
www.wur.nl/wfbr

Automotive

Download the free
bioplastics MAGAZINE
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Hemp to
save weight

Lightweighting throughout the
automotive supply chain

A

nything that is manufactured in the mobility sector
can benefit from something called lightweighting.
Cars, boats, and planes all see performance benefits
when the total weight of the vehicle is reduced.

The fillers / fibers inside the plastic can account for 10–60 %
of the weight of the total plastic. This is where sustainable
materials can add immediate impact to the plastics that are
already used every day.

Think of anything that has an engine, wheels, or is
propelled forward, and you will quickly understand why
lightweighting is a trend that’s not going away. Reducing
the weight of the vehicle unlocks capabilities that were
previously impossible.

The American industrial hemp raw material supplier,
Heartland Industries, has jumped on the opportunity to help
the automotive industry hit its lightweighting goals. The
company’s main objective is to help manufacturers make
stronger, lighter, cheaper, and more sustainable parts by
using industrial hemp as an additive to plastic.

The physics of lightweighting means that a reduction in
the vehicle’s weight creates an increase in acceleration,
fuel efficiency, and payload capacity. There are many other
secondary benefits to lighter vehicles including stopping
distance, stopping force, and carbon emissions.
Lightweighting is not just a short-lived trend; it will
continue to be a key performance indicator for decades to
come.
There are two main questions that should be considered
when thinking about lightweighting:
 What raw materials can I use?
 What other opportunities can be created from
lightweighting in other parts of the supply chain?

Raw Materials
The three primary materials in the automobiles we use
today are steel, aluminum, and plastic. It is no secret that
reinforced plastic is leading the lightweighting revolution to
replace parts that have previously been made from metal.
This means that today’s lightweighting competition has
become focused on creating the lightest weight plastic. But
most of the resins that are being used in the automotive
industry have been standardized for decades. Since each
plastic has a specific bulk density, one of the best possible
ways to reduce the weight of the material is to change out
the fillers / reinforcing fibers or to use special additives,
such as foaming agents.
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They are using the two main parts of the plant, the
hemp fibers and hemp hurds, to replace volume fillers
and reinforcement agents that are commonly used in the
plastics industry.
 Hemp fibers replace commonly used reinforcements like
glass fiber and carbon fiber
 Hemp hurds replace commonly used volume fillers like
talc and calcium carbonate.
Most of the additives used in today’s plastics are made
from mineral or synthetic materials. Heartland’s team sees
sustainable materials replacing the (sometimes) toxic fillers
that have been standardized across the plastics industry for
generations.
Industrial hemp is a carbon-negative material, which
means that every kilogram of hemp sequesters at least
1.62 kilograms of carbon dioxide. This means that, at scale,
Heartland will be removing over 1,000 tonnes of carbon
dioxide from the atmosphere every day. As Heartland builds
and replicates their supply chains of carbon-negative
materials, they are looking to become the most sustainable
company on the planet.
The European automotive industry has been using
natural fibers in its cars for decades. This is because, unlike
America, Europe benefits from multiple reliable natural
fiber supply chains.

Applications
Hemp

Interior door trim made of a biocomposite of hemp fibres and
polyethylene (Photo: nova-Institute, CC BY-SA 3.0)

As the American market leader, Heartland is building
the first reliable industrial hemp supply chain to provide
hemp additives that can be used in the plastics throughout
the automotive industry. With a headquarters in Detroit
Michigan, they are best equipped to support OEM’s, their
tiered supplier base, and the plastic compounders that
provide the raw materials.

It is not uncommon for these heavy, plastic crates to
make up 50 % of the total weight of the payload that is being
shipped from one manufacturer to the next.

Supply chain opportunities
On average, each automobile uses about 30,000 individual
parts that are manufactured by 1500 suppliers. As more of
these components transition to reinforced plastic, industrial
hemp will become the go-to filler / fiber additive that can
reliably reduce the weight of plastics used in each individual
part.
The product development timelines that are traditionally
required for structural parts in the automotive industry
means that sustainable materials may take years to hit fullscale production. However, automotive manufacturers want
to reduce the carbon footprint of their supply chain today.
Fortunately, the revolution in green materials is starting
to evolve past the vehicle and into other parts of the supply
chain.

Packaging and transportation
By and large, the automotive OEM’s are not in the
manufacturing business, they are in the assembly business.
This means that the largest automotive manufacturers are
reliant on a complicated supply chain network that involves
thousands of suppliers distributing delicate and oddshaped car parts.
The packaging that is used to ship these parts typically
comes in one of two forms:
 Customized to the specific car part
 Standardized crates
Typically, the large, standardized crates are made of thick,
heavy plastic. This means that each crate that the car parts
are shipped in can weigh anywhere from 50–100 kg.

The ability to lightweight the plastic crates that are used
in automotive logistics will increase the number of car
parts that can travel in each load, and thus save additionally
energy in transportation. Bringing down the logistics cost of
the parts in the vehicle can reduce the sticker price of the
cars available at your local car dealership.
The automotive industry is reliant on a network of
18-wheelers that all benefit from lighter-weight packaging.
Fortunately, the same benefits that cars receive through
lightweighting are also applicable to the logistics networks
that source the 30,000 car parts required to make a single
vehicle.
As an easy first step, Heartland is seeking to use its
hemp-based products to improve the carbon footprint of
the packaging. By removing mineral materials like talc
and calcium carbonate in the plastic, and replacing it with
hemp materials, the automotive companies can reduce
the amount of carbon dioxide required to manufacture,
distribute, and use cars.
Heartland is working on product development initiatives
with multiple automotive OEM’s and tiered suppliers by
working on packaging, structural, and non-structural
components. These manufactured parts use all different
types of polymers and input formats of Heartland’s
materials. The one common denominator is the fact that the
lightest plastics will undoubtedly use sustainable materials
as fillers and reinforcing fibres for decades to come.
As Heartland builds a reliable industrial hemp supply
chain in America, they will turn to the largest manufacturers
of cars, boats, and planes to support their lightweighting
and sustainability initiatives.
It is reliable supply chains of sustainable materials that
have the best opportunity to help automotive companies
lightweight the vehicles of the future.
https://www.heartland.io
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PLA for
large format 3D printing

N

atureWorks (Minnetonka, MN, USA) continues to grow
its portfolio of Ingeo™️ biopolymers specially designed
for additive manufacturing with the introduction of Ingeo
3D700 for use in large-format 3D printing. Monofilaments
made with Ingeo biopolymer PLA are broadly used in the
desktop 3D printing market having notable performance
characteristics such as precise detail, good adhesion to build
plates with no heating needed, reduced warping or curling,
and low odor while printing. These properties make Ingeo
well-suited for 3D printing using many different types of
printers and for a broad range of printing applications from
consumer-level to industrial applications.
In large-format printing, the higher rate and volume of
polymer deposition can quickly result in excessive warpage
with certain materials, like ABS, or significant shrinkage as
with some polyolefins or even some general-purpose PLA
grades. This can result in failed prints as warping pulls the
part away from the print bed or causes layer separation.
With the longer print times and higher-volume material use
in industrial applications, failure during production is costly.
By controlling the polymer-microstructure, the resulting
amorphous PLA grade, Ingeo 3D700, has a low material
shrink rate which is critical for reducing warpage, improving
gap fill and adhesion, and ensuring successful prints.
“As the 3D printing space expands into larger, more
complex applications, we are seeing an increased need for
printing materials that are tailored for a specific application
or process,” says Dan Sawyer, Business Development Leader
for NatureWorks. “With significant growth in large-format
additive manufacturing for industrial applications, we saw
the opportunity to develop a new Ingeo biopolymer grade
specifically designed to minimize the loss of time and material
due to failures in large format prints.”
A common approach for minimizing part warpage in large
prints is to use compounded materials with reinforcement
such as mineral fillers, glass, carbon, or cellulosic fiber.
Because Ingeo 3D700 has been designed for low shrinkage,
there is an opportunity to use less reinforcing product and
still achieve quality large-format parts, while maintaining the
reliable printability of Ingeo PLA. If a specialty print requires
additional reinforcement, then cellulose-based additives are
easily compounded with Ingeo 3D700 creating a biobased
compound alternative to high-cost petrochemical-based
compounds such as carbon-fiber ABS.

material and filament. In addition to lower shrinkage,
Polymaker also measured improved z-layer adhesion when
printing with Ingeo 3D700.
Dyze Design (LeMoyne, QC, Canada), an extruder designer
and supplier of components for large-format printers, ran
print tests comparing Ingeo 3D850, a grade already known
for its low-shrink characteristics, and Ingeo 3D700. “Our
tests showed that a large-format part printed using Ingeo
3D850 demonstrated a shrink rate of 1.25 %. In comparison,
the same part printed with Ingeo 3D700 had a shrink rate
of less than 0.25 %,” said Philippe Carrier, CTO at Dyze.
“Because Ingeo 3D700 also has a higher throughput rate,
we were able to successfully print at the lower temperature
of 190ºC without seeing shrinkage or warping in the part.”
Filament
manufacturer,
MCPP
(Helmond,
The
Netherlands), conducted printing tests using filament made
from Ingeo 3D700 and demonstrated an 11–13 % increase in
flow rate due to the optimized melt viscosity, compared to a
general-purpose PLA. According to MCPP, “this resulted in
improved gap fill and adhesion between perimeter layers.
Therefore, it is also expected to be suitable for FGF (fused
granular fabrication) 3D printing.”
The new Ingeo 3D700 grade is already finding use in
metal casting manufacturing. Using a direct resin-to-print
process, Shanghai TuoZhuo is printing sand casting molds
that can be as tall as 1–2 meters. The 3D printed molds are
replacing traditional wood foundry molds because they are
faster to produce, more cost efficient, and easier to maintain
as wood molds warp over time due to moisture. “There is no
warping or deformation when printing with an amorphous
PLA grade like Ingeo 3D700,” said Gabino Chen, Project
Manager at Shanghai TuoZhuo New Materials Technology.
“Using ABS, PETG, or PA in prints of this size is difficult,
which is why it’s important to use PLA and useful to have a
PLA grade specifically designed for large format printing.”
MT
www.natureworksllc.com

Partner testing results
Multiple partners evaluated Ingeo 3D700 for use in largeformat fused filament fabrication (FFF) and direct resin-toprint processes with positive results.
“In our testing, we found that Ingeo 3D700 goes one step
further towards reducing warpage in large-format prints
beyond previous Ingeo PLA grades designed for 3D printing,”
said Xiaofan Luo, President at Polymaker (headquartered
in Shanghai, China), a leading manufacturer of 3D printing
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Part (A) in black printed with polypropylene shows notable
warpage in the side wall compared with the same part (B) printed
with clear Ingeo 3D700 even when print conditions were optimized
for each material. Parts courtesy of Dyze Design.

Edible shock- and heat-resistant wood foam
could replace plastic packaging
Researchers at Aalto University (Espoo, Finland) are
developing wood-based foam materials with the help of
artificial intelligence (AI) in their Smart Foams research
project. The project got funding for research into foams from
the Technology Industries of Finland Centennial Foundation
and the Jane and Aatos Erkko Foundation, while a grant
from Business Finland is helping commercialise the foam
innovation. The total budget of the project is just under a
million EUR.
With more than ten years of experience with foam the
research group is looking for ways to replace plastic with
wood-based materials, which have cell structures that
provide strength and good heat insulation.
“The project is based on biomimetics, which replicates
natural phenomena. With the help of AI, we are trying to
develop a foam with wood-like features, such as strength,
flexibility, and heat resistance,“ says Mikko Alava.
The researchers are seeking to optimise the features
of the foam. For example, a mixture of the compounds
lignin, wood fibre, and laponite (a synthetic smectic clay
that forms a clear, thixotropic gel when dispersed in water)
can produce a foam that resists shock and humidity and
can be used to replace plastic. Lignin is a class of complex
organic polymers that form key structural materials in the
support tissues of most plants, including wood, and when
it is converted into a dried foam it is hard, water-resistant,
and even conducts electricity.
“Traditional material development is slow and
unpredictable, and new materials may even have emerged
by accident, as was the case with Teflon. In this project
we utilise machine learning, with which we can exclude
superfluous combinations of materials and processes
and considerably accelerate development work,“ says
researcher Juha Koivisto.
Foams can also be produced using different technologies.
Web formation, or paper manufacture technology, produces
material with exactly the right thickness, but the wet foam
dries slowly. Extrusion, or 3D printing, produces hard and
long bubbles which make the structure stick-like and
strong.

By:
Mikko Alava, Juha Koivisto,
Antti Puisto, and Luisa Jannuzzi Fonseca
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Smart wood foam

Aalto University
Espoo, Finland

Because of its lightness, its heat insulation properties (the
insulation value is about 0.03 W/mK), and its strength, the
rigid, closed-cell foam material can be used for insulation
in buildings if it is both resistant to humidity and fire safe.
Research continues into this. The foam material is remarkably
similar to cork, for example, but with a density of about
40 g/dm³, it is ten times lighter.
“Fibres can be manufactured from other materials,
including carbon. The geometric features of the fibres are
significant in the material, enabling the modification of the
features of the material that is to be manufactured. Spiky
fibres produce better foam than materials with a powderlike texture. The goal of material optimisation is to produce
extraordinarily strong and light materials that are also
environmentally friendly,“ says researcher Antti Puisto.
“The most extraordinary feature of the foam is that it is
edible. The method makes it possible to produce foam from
carrot, lingonberry, cranberry, or beetroot powder, and make
chips out of them similar to potato crisps,“ Koivisto says.
The research group has extensive skills and knowledge
in forest-based materials, foams, and the use of AI in
materials research. Design and planning of packaging are the
responsibility of Luisa Jannuzzi, who has studied the use of
cellulose-based materials as packaging material.
“The packaging material is fully biobased, it biodegrades in
natural conditions and it is easily recyclable with cardboard,”
says Jannuzzi.
The Smart Foams research project involves the Aalto
University Complex Systems and Materials (CSM) group,
which is part of FinnCERES, a competence centre of Aalto
University and VTT Technical Research Centre of Finland on
the bioeconomy of materials. The goal of FinnCERES is to
develop bioeconomy materials using wood as a raw material
to promote a sustainable future to protect the environment. AT
www.aalto.fi/en

“AI uses previous data to show us how to add a desired
feature with less effort,“ Koivisto says.
With funding from Business Finland, the researchers are
looking for commercial applications and markets for the
new material.
“Commercialisation and the replacement of Styrofoam
and bubble wrap, for example, in packaging require that the
biobased material really is biodegradable, cheap, and can
be produced in massive quantities. In some applications, it
also needs to resist humidity,“ Alava says.

Because of its lightness, its heat insulation properties, and its
strength, the foam material can also be used for insulation in
buildings if it is both resistant to humidity and fire safe
(Picture: Mikko Raskinen)
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Microplastic: solving the problem
without harming our planet
Acoustic and thermal characterization
of a novel sustainable material incorporating
recycled microplastic waste

I

n 2017, the UN declared the presence of 51 trillion
microplastic particles in the Earth’s seas: “500 times
more numerous than all the stars in our galaxy.”
A product invented and patented by Marco Caniato, a
researcher and lecturer at the Free University of BozenBolzano (Italy), has proved extremely promising in the battle
against the environmental dispersion of microplastics.

or organs), using properties of biomaterials. In a week,
the first sample was realized, recycling carbon fibre. Then,
many studies were carried out on the new foam in order
to optimize its properties, shape, mechanical features, etc.
Successfully, glass powder, carbon fibre, fibreglass, and
other composite materials were recycled. The next step was
to use microplastic, almost a natural development.

Secondary microplastics, i.e., plastic fragments of less
than 5 mm in size resulting from the use and abandonment
of objects such as plastic bags or bottles, account for
around 68–81 % of the microplastics in the oceans (source:
European Parliament).

The used biopolymer comes from algae. “I tried many
kinds of biopolymers but the most economic and optimized
is the alginate. It is extracted from a particular sea algae,”
explains Caniato at the Faculty of Science and Technology
in Bozen-Bolzano. The alginate is relatively cheap as it
is used in many applications like the food industry and
pharmaceutics. The usage in these fields makes it obvious
that it is not harmful. We eat it when making puddings, hot
chocolate, sweets etc..

Worldwide, the seas have been described as one of the
most polluted areas by micro and macroplastics. As a result,
the treatment and life-cycle management of plastics has
become a huge problem whose lack of solution threatens
marine biodiversity and the survival of many fish species.
Not to mention the fact that the dangers to humans of these
tiny plastic fragments entering the food chain are not yet
known.
The idea by Marco Caniato was born five years ago. A very
large industrial company asked for recycling solutions for
carbon fibre, which is notoriously difficult to recycle. It was
a composite material, made of plastics and carbon fibres,
strongly bonded together. A material next to impossible to
recycle using traditional approaches. A chemical procedure
is available but expensive and polluting. “Thus, the aim was
to obtain something solving the problem without harming
our planet with more waste,” underlines Marco Caniato. The
chemical pathway was not an option – another approach
was needed.
Marco’s background is in materials science and
engineering focusing on acoustic and thermal issues, so
a new sustainable material, which could also be used as
a thermal and acoustic insulator, was designed namely a
foam. For two months, a process to create foam without
using chemicals was sought. “Unfortunately, literature and
many colleagues just said to me that this was impossible,”
Marco remembers. “But as Einstein said, Everyone knew
it was impossible until a fool who didn’t know came along
and did it.”
Marco Caniato was that fool and designed the process
together with Andrea Travan, who was working on new
biobased materials for human purposes (such as bones
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The foam application fields vary from construction, to
automotive, to industrial applications, to naval industries.
“Basically, where we can have a problem of thermal and/or
acoustic insulation, the foam can be used,” Marco Caniato
sums up, as the properties of this biofoam were repeatedly
tested.
With the help of his colleagues Giada Kyaw Oo D’Amore,
Luca Cozzarini, Jan Kašpar, and Chiara Schmid from
the University of Trieste (Italy), many different samples
incorporating a diverse range of wastes were produced.
The thermal and acoustics properties, mechanical
characteristics, fire resistance, nano and microstructure
influence were investigated in dedicated facilities,
comprising Kundt’s tube, X-ray microtomography, SEM,
airflow resistivity tube etc. With the help of Andrea
Gasparella, the analytical models of the acoustic and
thermal behaviours were derived.
All of the above-described properties are comparable
or better than traditional materials like rock wool. This
biofoam presents paramount advantages: (i) It is not
harmful to neither human (unlike rock wool, etc) nor the
environment. It has an easy end-of-life solution as filler in
other biofoams. (ii) Its production does not involve pollutants
or petroleum derivatives or other rare elements – just sea
algae (waste). The same water can be used in multiple
production processes. (iii) The involved technologies are
already available. No new costly machinery is needed.
(iv) Both acoustic, thermal, mechanical, micro, and nano

Materials
properties can be customized for the dedicated application
by using biobased agents which modify the internal foam
structure, suiting the desired requirement. AT/MT
Find a more comprehensive scientific article at [1]
[1] Caniato,M. et. Al.: Acoustic and thermal characterization of a novel
sustainable material incorporating recycled microplastic waste;
Sustainable Materials and Technologies Volume 28, July 2021;
https://tinyurl.com/caniato

www.unibz.it

W

hen avocados are processed for use in food items,
the amount of waste produced can account for more
than 45 % of the total weight of the avocado. In order
to make use of this waste and extend the shelf life of prepared
products, Aimplas, the Plastics Technology Centre (Valencia,
Spain), is developing the GUACAPACK Project, funded by the
Valencian Innovation Agency (AVI) (Spain). The project is led by
the company ITC Packaging and the Universidad de Alicante’s
research group on Polymer and Nanomaterial Analysis
(Nanobiopol-UA) (both Alicante, Spain) is also taking part.
The project aims to develop a new biodegradable packaging
system from renewable sources that also extends the shelf life
of food (for example guacamole) by 15 %. This shall be achieved
by using a label with oxygen-barrier function that prevents the
oxidation of food, and on the incorporation of natural antioxidants
extracted from the avocado itself, which also helps reduce the
use of synthetic preservatives.
To achieve this, starch from the avocado seed will be
extracted and purified to obtain a film that can be used to make

Materials News

Avocado waste
to reduce
avocado waste
multilayer IML labels that have oxygen barrier properties and
prevent the oxidation of food. In addition, the active components
of waste avocado skin and flesh with a high antioxidant capacity
will be obtained and used as an additive for PLA that will then
be injection moulded to manufacture the packaging system.
When food makes contact with this system, its shelf life will be
extended by 15 %.
This option provides an alternative to the use of synthetic
additives, as well as a new, high value-added use for agrifood waste to obtain biodegradable packaging from renewable
sources. The project is therefore fully aligned with circular
economy criteria.
This project will also help achieve the United Nations
Sustainable Development Goals (SDGs), especially SDG 3 on
Good Health and Well-Being, SDG 9 on Industry, Innovation and
Infrastructure, and SDG 12 on Responsible Consumption and
Production. AT
https://www.aimplas.net/

| https://web.ua.es/en |

https://www.itcportal.com/
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More fairness required
Towards an accurate accounting for carbon from biomass
in the Product Environmental Footprint (PEF)

W

e need a fairer method to account for the
footprint of biogenic carbon and allocate it to
the actors along the bioeconomy value chains.

Biogenic carbon in the current Product
Environmental Footprint (PEF) rules

In the currently proposed methodology of the Product
Environmental Footprint rules addressing biogenic carbon,
there is no recognized benefit granted to the producers of
biobased products, compared to fossil ones.
In a cradle-to-grave approach, the biogenic uptake and
emissions of CO2 from disposal are balanced. Therefore, in
such an approach, biobased products will not receive any
CO2 burden when they are disposed of, while fossil products
will. This is not a problem for 100 % biobased or 100 %
fossil-based products when assessed by cradle-to-grave
LCA with final the disposal of the products.
However, in a cradle-to-gate life-cycle analysis using
the PEF methodology, biobased products will not receive
any credit for the fact that CO2 was removed from the
atmosphere during photosynthesis and plant growth.
Whereas in LCA (according to standard EN 15804 and other
LCA standards), biobased products do receive such credits.
When the use of the product cannot be singled out – like
platform chemicals which are used for a range of different
other products, such as bioplastics or intermediates –,
the manufacturers need to supply a cradle-to-gate LCA.
Accordingly, there will be no CO2 credit for biobased raw
materials calculated at the gate of the product. It will look
like there is hardly any benefit from producing biobased
products if any at all, compared to fossil-based.
The same accounting problem appears in PEF when
biomass feedstock is blended with fossil feedstock, like
in mass balance scenarios. There will hardly be any
difference in greenhouse gas footprints as long as a cradleto-gate assessment is used for life-cycle inventories and for
full LCA where other forms of end-of life approaches than
incineration are applied.
The graphs (Fig. 1 and 2) below illustrate this method
used for an imaginary product made of both fossil (grey)
and biobased (green) feedstock. For simplicity, we assume
exactly the same CO2 footprint in production and logistics for
these two feedstocks, as well as the same manufacturing
processes and the same final uses. The only difference is
in the CO2 emission at end of life, where biobased feedstock
emissions are zero and fossil-based ones are substantial
(= 100 in this scale). We easily see that there is no difference
in cradle-to-gate LCA or for everlasting products that never
will release CO2. This is counterintuitive since we all know
that CO2 was fixed during the growth of the biomass and has
not yet been released again until end-of-life.
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Biogenic carbon in fairer PEF rules
Another way of assessing environmental footprint which
is not in use in PEF today would be based on giving CO2
removals credits to biomass when produced AND giving
CO2 penalty to all CO2 (biobased and fossil) when it is
actually released back to the atmosphere. In this case,
the emissions and removals are shown alongside the time
periods that are in the scope of the calculations. With this
approach, the data can be shown in a transparent and
meaningful way. In addition, this procedure follows the ISO
standard 14067 which is the commonly applied standard.
Furthermore, this will be much more in line with people’s
perception and much easier to communicate. It should also
allow for informed discussions on the different levels of the
life cycle.
Figures 3 and 4 illustrate such an alternative and more
meaningful accounting method, based on the same
imaginary product produced from fossil- (grey) and biobased
(green) feedstock. Again, for simplicity, we anticipate exactly
the same CO2 footprint in production and logistics of these
two feedstocks, as well as the exact same manufacturing
processes and the same final uses. The only difference is in
the CO2 emission at the cradle, where biobased is negative
(due to adsorption of CO2) and fossil-based is zero. With
this method, there is the same total carbon footprint at
end-of- life as with the first method, but the difference also
shows up at any stage during processing and use.

Recommendation from the biomass-derived
chemicals sector
BioChem Europe and its members, as well as Cefic,
are convinced that the use of the proposed alternative
methodology to account for the carbon impact of biobased
products within the Product Environmental Footprint will
be more intuitive and transparent, is ISO compliant, and
will show the actual difference in CO2 footprint between
biobased (such as bioplastics) and fossil products at any
stage of the life cycle, irrespective of the selected system
boundaries linked to the functional unit of an LCA. The
latter will enable customers and consumers to make an
informed purchasing decision, based on the demonstrated
climate benefits of biobased solutions.
The biomass-derived chemicals producers recommend
adapting the current Product Environmental Footprint
accordingly, especially in the context of the forthcoming
Sustainable Products and the Green Claims and Consumer
Empowerment initiatives of the European Union.
https://cefic.org/

Opinion

By:
Bernard de Galembert
Manager
BioChem Europe, a Cefic Sector Group
Brussels, Belgium

About BioChem Europe
 Biomass-derived chemicals, such as biopolymers for plastics, are chemicals wholly or partly derived from renewable materials
of biological origin (i.e. from plants, crops, trees, algae, and biological waste). These chemicals are used in a wide range of
applications, such as energy, textile, plastics, pharmaceuticals, hygiene, food, and many more.
 Ideally, biomass-derived chemicals are circular by nature, since they are made of renewable resources, are designed to be reused, re- and up-cycled several times, and at the end, returned to nature through biodegradation or composting if technically
possible.
 BioChem Europe is a Sector Group of CEFIC, the European Chemical Industry Council, that gathers 13 European leading and
pioneering companies in the field of biomass-derived chemistry. It aims at promoting responsibly produced chemicals derived
from sustainably sourced biomass to respond to society’s growing appetite for circular products that have limited or even positive
impacts on the environment and climate.
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Carbon Capture &
Utilisation

T

h is article is an edited excerpt from the
nova-Paper #12 on renewable carbon: “Renewable
Carbon – Key to a Sustainable and Future-Oriented
Chemical and Plastic Industry.” The full report can be
downloaded for free from [1].
One almost endlessly available source of renewable
carbon is the carbon dioxide (CO2) and other carbon oxides
(e.g. CO) contained in exhaust gases, waste air, and the
atmosphere, which may be utilised as a raw material for the
chemical industry by means of a number of technologies.
Nowadays, fossil CO2 and CO is mainly obtained from
fossil point sources such as power plants, steel and
cement/lime plants as well as
chemical industry factories. For
some of these industries, owing
to the specific technologies
used there, the generation of
CO2 will remain unavoidable in
the decades to come. Biogenic
CO2 is typically generated during
the fermentation process of the
food and animal feed industries
but also in biogas plants, when
combusting biomass or in the
paper industry. The largest reserve
of CO2 exists in the atmosphere,
from which CO2 may be retrieved
using specialised facilities in a
process called direct air capture
[2].
In order to make the carbon
contained in CO2 usable once more,
it must be chemically reduced, which
requires large amounts of energy.
From an ecological viewpoint, this
means that only renewable energies
or existing process energy qualify
as options. And this in turn means
that, in order to be able to use the CO2 itself as a source for
raw materials, there must be massive, worldwide growth
in renewable energies such as solar and wind energy,
hydropower and geothermal energy.
Provided there is sufficient renewable energy available,
direct CO2 utilisation is an inexhaustible and sustainable
source of carbon for the chemical industry. nova Institute’s
own calculations demonstrate that just 1–2 % of the Sahara
area would be sufficient to cover the chemical industry’s
entire carbon demand in 2050, which will continue to grow
from today with a CAGR of 3–4 %, by means of photovoltaics
and CO2 utilisation.
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It only takes a simple chemical reaction to turn CO2
and hydrogen (H2), the latter of which may be obtained
from renewable energies, into methane, methanol, formic
acid, ethylene, and alcohols, which in turn may be used to
produce the bulk of today’s chemicals. The Fischer-Tropsch
process adds naphtha, diesel, kerosene, and long-chained
waxes, permitting even today’s refinery structures for the
production of platform chemicals to be maintained and, at
the same time, decoupled from fossil raw materials. New
chemical catalysts allow for the development of novel CO2based chemicals and polymers, and even complex organic
molecules may be directly obtained from CO2 thanks to
biotechnological,
electrochemical,
and hybrid solutions.
If the chemical industry switches
to renewable carbon, society would
not have to relinquish anything it
has become used to over time.

“Almost all chemical
products
currently
manufactured from fossil
raw materials can be
produced from carbon
dioxide.” (Lehtonen et al.
2019)
In the medium to long term,
considerable progress is also
expected in the development
of artificial photosynthesis and
photocatalysis, with the aid of
which sunlight is to be used
directly for the production of
chemicals. The foundation are
developments based on novel
nanomaterials and polymer
systems, through which efficient
use of solar radiation, water
splitting, and CO2 reduction can be directly coupled with
the synthesis of the desired products. Commercial systems
with artificial photosynthesis are expected to be on the
market by 2050.
Compared to the utilisation of biomass, direct CO2
utilisation has some considerable advantages: The
requirement for space and water is significantly below
the one incurred by the utilisation of biomass. In 2017,
Searchinger et al. calculated that on world average, the
area required for the production of ethanol from wood is
85 times higher than the one for ethanol production from
photovoltaics and direct CO2 utilisation [3]. The reason for
this discrepancy is the significantly better yield of modern
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solar cells (20–25 %; experts even believe efficiency rates
of 40 % to be possible by 2050) compared to natural
photosynthesis, where – considering the entire process
chain including agriculture and down-stream processes –
only 0.1–0.3 % of solar exposure ends up in the final product.

Economic and employment effects of CCU
Under current conditions, renewable carbon from CCU
is generally more expensive than fossil carbon from crude
oil or natural gas. It will never again be as easy and cheap
to access carbon as it has been in the fossil age. How
much more expensive CCU fuels or chemicals are exactly,
depends on a number of factors but mostly on the price
at which renewable energy can be obtained. As a rule of
thumb, price parity with fossil fuels could be achieved at
electricity prices of 1.5–2 Eurocents per kWh [2].
In terms of employment, it is expected that a switch to
renewable carbon will have positive effects. According
to Eurostat, more than 65,000 employees (EU-28) (4,000
in Germany) worked in oil and gas production in Europe
in 2016. If the raw material base were to be converted to
renewable carbon, this figure would increase considerably
– decentrally produced renewable carbon would certainly
require 5–10 times the number of employees.

In addition, there are already hundreds of start-ups
developing new technologies for the production and use of
renewable carbon. “A third important driver for CCU is the
potential for new business cases based on the sustainable
supply of carbon for value-added products. Economic
feasibility is a long-term prerequisite for the viability and
large-scale realisation of CCU concepts. In addition, there
are CCU business cases, such as high-value speciality
chemicals and materials that can be justified solely on
an economic basis” [4]. For more details on the economic
aspects of CCU, please see nova-Paper #11 on Carbon
Capture and Utilisation [2].
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www.renewable-carbon-initiative.com
newsletter: http://bio-based.eu/email

Direct CO2 utilisation: Pros in a nutshell

Direct CO2 utilisation: Cons in a nutshell

 Very high potential in volume (almost unlimited)

 Potential lock in effects using fossil point sources

 Low demand for land and water, low carbon footprint

 Competition on limited renewable electricity

 High TRL (Technology Readiness Level) technologies available

 High investment necessary

 Almost all chemicals and plastics can be produced from CO2
 High employment potential
 Inexhaustible source of carbon for the next millennia

bioplastics MAGAZINE [03/21] Vol. 16

55

10

Brand
Automotive
Owner

Automotive

Years

ago

Published in
bioplastics MAGAZINE
News

Pilot
s
t
r
a
t
S
r
Baye
Plastic
r
o
f
t
n
a
l
P
uring
Manufact
With CO 2

a new
is taking
Germany
y plastics
erkusen,
lit
ev
L
ua
of
-q
high
Bayer
the
uction of
O ) from
in the prod
dioxide (C 2
direction
on
at
rb
am
ca
re
of
e on st
help In
May
2021,
Somsri
s com
with the
s on
t plant ha
lo
es
pi
oc
A
.
pr
or
w
ct
e ne
energy se
Phanichrungruang,
al
n to trial th
a chemic
Leverkuse
produces
t
Chempark
an
pl
e
and
President
of
Th
ed
e.
at
al
or
sc
l
rp
co
a technica
CO 2 is in
ed
whichMCC
Biochem
at are us
r into PTT
ethanes th
precurso
ur
ly
po
to
a waste
in
–
d
O
se
C
es
,
lt
2
su says:
then proc
s. As a re
– can
eryday item
e change
in many ev
to climat
r
to
l and
bu
ia
ri
nt
been aa decade
yItcohas
raw mater
gas and ke
d used as
an
ed
cl
cy
since
the m
day PTTMCC
now be re
oleu .
e
te for petr
sult of th
established,
we
substituwas
is the re
process
aboration
tiveat
ll
va
co
no
a
remain
the
forefront
of
in
t;
The
n’ projec
is working
Productio
e. Bayer
‘Dreamthe bioplastics
iencindustry
sc
d
an
ny RWE,
stry
pa
du
m
in
co
n
energy
betweeas a premier
of ess. Other
h thesupplier
it
w
t
ec
oc
e proj
in the pr
on th
d
PBS biopolymers.
Thepponly
e CO 2 usedwas the
versity an
lies thchange
achen Uni
A
which su
TH
W
R
tly by
in
are PTT to GC,
jo
shareholder transferring
from
a
rs
n
ne
ru
rt
ch is
project pa
enter, whi
cently
atalytic C under
petrochemical flagship
Ccompany
archers re
e resePTT
the CAT
Th
.
er
ay
-scale
dB
ry
to
an
ra
ty
si
bo
er
Group, so now it becomes
a JV 50:50
between
in la
the univ
through
kible to
ss
ea
br
po
ed a for sustainability
makes it
GC and MCC. Our
achievgoal
logy which
e.
no
m
ch
ti
te
st
s
fir
si
catalyas
for th
has been reaffirmed
we translate
ite into
ient use,
ermany
O 2 to effic
put Cleading
tablish G
es
to
y
our vision to be the
PBS
solutions
it
un
rt
po
es and
op
gi
lo
an
no
“There is society.
these tech
provider for a sustainable
ader for We are
mpetitive
le
co
t
a
ke
in
ar
le
a m
leading rothe er Board of
proud to offer the as
firstrebiobased
rselves a PBS in
ay
t,” said B
secu ou
en
nm
ro
Plischke,
envi
world which has been
widely
from
nalrecognized
Wolfgang
r.
internatio
D
r
the
be
em
m
t
s
en
tive from
the collaboration among
entire
valuerechains
Managem
presenta
sen
d
ku
se
er
es
Lev
addr
globally including wmany
brandhen he retailers,
science in
pilot
is
ent and
th
m
rn
of
ve
auguration
media, gousing “TBioPBS™
owners, and converters
er
. he in
line of Bay
r this year
in a long
efrom
earlie
on
st
ile
with versatile benefits
of being
made
logies to
rm
no
he
ch
ot
te
an
ant is
novative
ve used in
renewable resourcespland
also
compostable
at ha
ocesses.”
projects th
uction pr
od
pr
e
bl
na in paper
ai
st
at the end-of-life or even
recyclable
bility in
su
p
develo
t sustaina
lps to boos
carbon
ess heefforts
e,
oc
coating application. These
are
our
pl
pr
am
w
ex
The ne
ways. For
m,
t
en
er
tr
ff
di
r of the
in tackling all the challenges
worldtern
isative to pe oleu ’s
a numbe
sector
fer an al
of
al
ic
ay
em
m
ch
ide
facing today from global
by shifting
dioxwarming
been the
on.
until now
ent carb
hich hasa single-used
key elem
to renewable-based, wfrom
e
ce
th
du
re
of
to
source
so help
main the
selves al
ate.
plastic waste issue affecting
environment
im
em
cl
th
e
es
th
an
protect
Polyureth
and
ion and
by introducing our compostable
om cold
nsumptsolution
ildings fr
energy co
bu
te
la
more
su
es
in
m
to
ti
resulting in waste reduction.
It
is
still
a
long
70
ed
When us
oximately
save appr
tion.
journey ahead as we keep
growing,
, they can creating,
heat
eir produc
th
in
used
ergy than
and exploring what lies en
along
theis path for

society sustainably.

d PTT
n
a
i
h
s
i
b
Mitsu
Deal
Close JV

og,
), Bangk
ited (PTT
r into
te
pany Lim
en
om
ld
C
wou
lic
that they
al
PTT Pub
nounced
i Chemic
recently an
Mitsubish
h
it
w
t
Thailand
men
oplastic
ee
bi
gr
A
of
e
r
ntur
develope
a Joint Ve
), the
on (MCC
Corporati
ished PTT
.
ve establ
technology
d MCC ha
an
t venture
TT
in
P
jo
the
ently,
d
Consequ
Limited,
ny
pa
of 50% an
chem Com
proportion
MCC Bio
eholding
venture
ar
t
in
sh
jo
e
th
is
with
, 2011. Th
company
nate
March 30
ene Succi
ectively on
Polybutyl
of
on
50% resp
ti
uc
is made
od
y
tl
pr
e
en
rr
th
for
e, but cu
will plan
diol.
egradabl
1,4-butane
BS is biod
acid and
at
ic
in
(PBS). P
ed
cc
us
su
ers will be
ochemical
from petr
ese monom
th
of
ns
versio
Bio-based
ailand.
re
oject in Th
manufactu
the new pr
gy for the
to sell
s technolo
er
es
w
oc
po
pr
gs
arketing
MCC brin
will
id, and m
and. PTT
ccinic ac
GSPla br
ng
ti
of the su
is
ex
ics.
its
through
and logist
erations
the PBS
n
rtise in op
pe
ex
8.4 millio
€
te
is
bu
ny
contri
ce
the compa
an
of
l
rd
ta
co
pi
in ac
ered ca
stment is
The regist
e joint inve
bioplastic
illion). Th
ring the
m
te
en
12
$
in
S
(U
gy
green
te
ra
st
bl
staina e
Group’s
sure su
en
with PTT
to
in order
business
t. MT
en
nm
enviro
c.com
www.pttpl
u.co.jp
.m-kagak
www.www

https://tinyurl.com/2011-pttmcc

er.com
www.bay
6

56

bioplastics MAGAZINE [03/21] Vol. 16

] Vol. 6

INE [03/11

s MAGAZ

bioplastic

Brand Owner

Brand-Owner’s perspective
on bioplastics and how to
unleash its full potential
For the Melitta Group sustainable development is part of our purpose. Before
this background, we are committed to the principles of circular economy and
climate protection. In consequence, bioplastics can play an important role in
the further development of our assortments. Therefore, it will be necessary
to establish global markets for high quality 2nd or 3rd generation bioplastics,
ideally with sustainability certification of their value chain. Additionally, for
most materials and products practical recyclability infrastructures and
corresponding recyclate markets should be in place. Biodegradability could
be a suitable solution for material applications without feasible recycling
options. To achieve these ambitious targets, a joined cross-sectoral
engagement will be necessary.”

Stefan Dierks,
Director Sustaina
bility nagement GmbH
& Co. KG

Melitta Group Ma

www.melitta-group.com

New
Edition
2020

New
Edition
2020

BOOK
STORE
ORDER
NOW

www.bioplasticsmagazine.com/en/books
email: books@bioplasticsmagazine.com
phone: +49 2161 6884463
bioplastics MAGAZINE [03/21] Vol. 16
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Suppliers Guide

1. Raw Materials

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

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

Simply contact:

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

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

Tel.: +49 2161 6884467
suppguide@bioplasticsmagazine.com
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 listed among top suppliers in the
field of bioplastics.

39 mm

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

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 cancelled
three month before expiry.

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

Mixcycling Srl
Via dell‘Innovazione, 2
36042 Breganze (VI), Italy
Phone: +39 04451911890
info@mixcycling.it
www.mixcycling.it

1.1 bio based monomers
PTT MCC Biochem Co., Ltd.
info@pttmcc.com / www.pttmcc.com 1.2 compounds
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 Cardia Bioplastics
Suite 6, 205-211 Forster Rd
Mt. Waverley, VIC, 3149 Australia
Tel. +61 3 85666800
info@cardiabioplastics.com
www.cardiabioplastics.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

Trinseo
1000 Chesterbrook Blvd. Suite 300
Berwyn, PA 19312
+1 855 8746736
www.trinseo.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
527 Commercial St Suite 310
Emporia, KS 66801
Tel.: +1 620-273-8919
info@greendotbioplastics.com
www.greendotbioplastics.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

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

ECO-GEHR PLA-HI®

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

4. Bioplastics products

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

- Sheets 2 /3 /4 mm – 1 x 2 m -

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

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

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

GEHR GmbH
Mannheim / Germany
Tel: +49-621-8789-127
laudenklos@gehr.de
www.gehr.de
1.4 starch-based bioplastics

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

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

Albrecht Dinkelaker
Polymer- and Product Development
Talstrasse 83
60437 Frankfurt am Main, Germany
Tel.:+49 (0)69 76 89 39 10
info@polyfea2.de
www.caprowax-p.eu

Treffert GmbH & Co. KG
In der Weide 17
55411 Bingen am Rhein; Germany
+49 6721 403 0
www.treffert.eu
Treffert S.A.S.
Rue de la Jontière
57255 Sainte-Marie-aux-Chênes,
France
+33 3 87 31 84 84
www.treffert.fr

Suppliers Guide

1.6 masterbatches

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
C, M, Y , K
45, 0,90, 0

C , M, Y, K
10, 0, 80,0

C, M, Y, K
50, 0 ,0, 0

C, M, Y, K
0, 0, 0, 0

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

www.granula.eu
2. Additives/Secondary raw materials
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.gemabio.com
1.3 PLA

Total Corbion PLA bv
Stadhuisplein 70
4203 NS Gorinchem
The Netherlands
Tel.: +31 183 695 695
Fax.: +31 183 695 604
www.total-corbion.com
pla@total-corbion.com

UNITED BIOPOLYMERS S.A.
Parque Industrial e Empresarial
da Figueira da Foz
Praça das Oliveiras, Lote 126
3090-451 Figueira da Foz – Portugal
Phone: +351 233 403 420
info@unitedbiopolymers.com
www.unitedbiopolymers.com

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

1.5 PHA

3. Semi finished products
3.1 Sheets

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

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
www.natur-tec.com

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

Customised Sheet Xtrusion
James Wattstraat 5
7442 DC Nijverdal
The Netherlands
+31 (548) 626 111
info@csx-nijverdal.nl
www.csx-nijverdal.nl

6.1 Machinery & Molds

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

bioplastics MAGAZINE [03/21] Vol. 16
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6.2 Degradability Analyzer
Innovation Consulting Harald Kaeb

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/

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

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

9. Services (continued)

10.2 Universities

7. Plant engineering

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

nova-Institut GmbH
Chemiepark Knapsack
Industriestrasse 300
50354 Huerth, Germany
Tel.: +49(0)2233-48-14 40
E-Mail: contact@nova-institut.de
www.biobased.eu
10. Institutions

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

10.1 Associations

9. Services

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

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

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/
10.3 Other Institutions

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

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

Stay in the loop!
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Event Calendar
You can meet us

15.06. - 16.06.2021 - Halle, Germany
https://polykum.de/biopolymer-mkt-2021

BIOPLASTEX 2021

02.07. - 03.07.2021 - Bangalore, India
http://bioplastex.com

1)

bio!TOY

07.09. - 08.09.2021 - Nuremberg, Germany
www.bio-toy.info

2nd PHA platform World Congress (new date)

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

06.07. - 07.07.2021 - Cologne, Germany
www.pha-world-congress.com

daily updated eventcalendar at
www.bioplasticsmagazine.com

BIOPOLYMER – Processing & Moulding (new date)

bioplasticsmagazine.com
the next six issues for €169.–

Events

Subscribe
now at

Plastics are future

06.10. - 07.10.2021 - Online
https://www.plasticsarefuture.com

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

China International Biodegradable Material Exhibition
18.10. - 20.10.2021 - Shanghai, China
https://www.expocncic.com

bio!PAC (new date)

03.11. - 04.11.2021 - Düsseldorf, Germany
www.bio-pac.info

03 / 2021
May/Jun

Mar / Apr

Bioplastics - CO2-based Plastics - Advanced Recycling

ISSN 1862-5258

02 / 2021

The Greener Manufacturing Show
WWW.MATERBI.COM

Highlights

as kiwifruit peel

Basics

Cover Story
Superfoodguru
Jojanneke Leistra | 20

Mass Balance | 50

https://www.wplgroup.com/aci/event/european-biopolymer-summit

Plastic beyond Petroleum 2022
https://www.innoplastsolutions.com

MAGAZINE

Carbon Capture | 54

... is read in 92

bioplastics

... is read countrie
in 92 scountries

... is read in 92 countries

ISSN 1862-5258

... is read in 92 countries

r2_05.2020

28.06. - 30.06.2022 - New York City Area, USA

Basics

Vol. 16

Vol. 16
MAGAZINE

bioplastics

EcoComunicazione.it

r1_01.2020

+

30.11. - 01.12.2021 - Berlin, Germany

03.02. - 04.02.2022 - London, UK
Highlights

24/01/20 10:26
adv kiwi_bioplasticmagazine_05.2020_210x297.indd
1

15th European Bioplastics Conference

8th European Biopolymer Summit

Bottles / Blow Moulding | 14
Joining Bioplastics | 35

Cover Story
Mixcycling
The second life of organic
residues | 28

https://www.greener-manufacturing.com

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

Injection Moulding | 14

peel

10.11. - 11.11.2021 - Colone, Germany

08/05/20 14:31

Subject to changes.
For up to date event-info visit https://www.bioplasticsmagazine.com/en/event-calendar/

or

Use 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 July 2021.
3) Gratis-Buch in Deutschland leider nicht möglich (Buchpreisbindung).
Watch as long as supply lasts.
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OFFERING BIOPLASTICS FOR A BETTER LIFE

A COMPLETE RANGE
OF SOLUTIONS.
General Applications
• Ultra-light single-use bags
(e.g. fruit & vegetable bags)
• Single-use bags
(e.g. bio-waste bags,
bin-liners)
BIOTEC®,
BIOPLAST®,
INNOVATIVE
INNOVATIVE
SOLUTIONS
SOLUTIONS FOR
EVERYDAY
EVERYDAY PRODUCTS.
PRODUCTS.

• Multi-use bags
(e.g. carrier bags)
• Technical films
(e.g. mailing bags,
automatic packaging)
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100%
100%
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lms
with afor
suitable
ultra-light
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offering industrial and
home compostability.
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TRANSPARENT
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ODORLESS PLASTICIZER
PLASTICIZER OK
OKCOMPOST
COMPOST
FREE
HOME
FREE
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FOODFOODCONTACT
CONTACT
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GRADE

GMO
GMOFREE
FREE

w
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ww
w. .bbi iootteecc. .ddee
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S002

S002
S002

OFFERING BIOPLASTICS FOR A BETTER LIFE
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Made from
from
Made
potato
solutions
fromresins
BIOTEC®
BIOPLAST®
BIOPLAST®
are
designed to work on
are designed
existing standard
existing
equipment for blown
equipment
film,
lm, flat
film,
fi
flat film,
film, cast
film,
lm, injection
injection molded
film,
fi
and thermoformed
thermoformed
and
components.
components.
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