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RESEARCH NEWS

Flies inspire reusable adhesive
The natural world is a great source of
inspiration for scientists working on
advanced adhesives. The latest example,
inspired by the clingy footpads of flies, can
be attached and detached over and over
like a piece of Velcro.
The development of the material was led
by scientists at Japan’s National Institute for
Materials Science, who were investigating
more sustainable alternatives to the many
strong adhesives on the market that are
unable to be recycled. Research has
previously been carried out into reusable
adhesives, however, these reusable
adhesives are complex and expensive to
produce, so the scientists sought to come
up with cheaper and easier solutions. This
led them to the footpads of flies, which
form adhesive structures in a highly energy
efficient fashion. These consist of spatulashaped bristles that grow on the footpads
and enable the insects to attach to objects

over and over. By placing them under the
microscope, the team was able to unlock
some of their secrets.
By staining the fly legs and labelling key
proteins with fluorescent dyes, the natural
process through which these bristles are
formed in pupal fruit flies was observed.
This consists of a two-step process where
key bristle-forming cells and proteins
build up at the tips of elongated cells and
cuticle deposits form on top to solidify
the structure. The scientists were able to
successfully replicate this process at room

Chemists to develop crab
shell-based coating for PPE
North Wales-based company
Pennotec (Pennog Limited) is
working with experts at Bangor
University to develop a unique
coating that has long-lasting
virus-destroying properties.
Working with chemists at
the University’s BioComposites
Centre, Pennotec has modified
chitosan, the chemical derived
from crab shells, into naturally
anti-microbial materials for
the healthcare sector that
will help reduce the risks of
contamination from viruses.
The company aims to
produce coatings for PPE
and medical devices, which
could prevent the spread of
coronavirus. This would provide
a range of innovative products
that not only protect against
coronavirus but would also kill
any virus coming into contact
with the coated materials.
Once the chitosanbased coatings have been
developed, their effectiveness
against viruses, particularly
coronaviruses, will be tested
in the laboratory. Partners
Pennotec and Bangor
University’s BioComposites
Centre are working on the
development, having won

temperature, using stretched nylon fibres
to form the spatula-shaped bristles with a
gel material at the tip. This process was not
only energy efficient and low cost, but the
material demonstrated some impressive
capabilities in early testing.
A single one of the fibres was shown
to be strong enough to support a silicon
wafer with a weight of 52.8g (1.86oz).
Extrapolating this, the team says a bundle
of 756 fibres with a cross sectional area of
9cm2 (1.3in2) would be enough to support a
person weighing 60kg (132lb). With further
work, the team sees a few possibilities
for its cheap, reusable adhesive material,
starting with the world of robotics. It could
be incorporated into the design of industrial
robots used to handle objects over and
over, offering them a firmer grip. Another
example offered is working the material into
the legs of outdoor robots, enabling them
to scale vertical surfaces.

Building mussels

funding from the heavily
subscribed UK Government
(Innovate UK) funding call
‘Business-led Innovation in
response to global disruption’.
The project will evaluate
the antiviral properties of
Chitosan-treated products
against COVID-19 associated
coronavirus, SARS-CoV-2.
Dr Viacheslav Tverezovskiy
explained: “The University’s
BioComposites Centre has
a track record of developing
chitosan and this is
underpinned by our work on
smart food packaging, where
we have learnt how to attach
antimicrobial compounds
to the surface of materials.
This gives us a head start
in the development and is
one of the reasons why our
collaboration won this very
competitive funding.”
Dr Jonathan Hughes, MD
of Pennotec said: “We are
very excited about this new
application for our chitosans.
Our business is focused on
developing natural products
from wastes that have benefits
to health, society and the
environment. Medical materials
are a new departure for us.”

In the ocean, mussels have
perfected their own adhesive
to firmly attach to wet rocks.
They mediate attachment
through their byssus, or foot,
which secretes proteins with
high adhesive power. The
repetitive pattern of two amino
acids, lysine (K) and DOPA
(Y), in these proteins have
been shown to play a crucial
role in binding. Prior studies
have centred on DOPA and
questions remain regarding the
impact of lysine.
Researchers at the
University of California,
Berkeley have studied the
combination of both amino
acids, K and Y. They measured
the detaching force of several
mussel protein analogues by
sticking them to a rock mimic

made of titanium dioxide.
Results showed that the
analogue composed of three
KY amino acid pairs was the
strongest, and that further
pair addition did not increase
strength. With these results,
the researchers also created
a copy of the most abundant
mussel foot protein (mfp-5).
They used three KY pairs
separated by non-amino acid
linkers, then measured the
detaching force again. Results
indicated that this material was
“stickier” than three KY repeats
without the linker addition. With
the development of a full-length
model of mfp-5, researchers
think this work could serve
as a solid foundation for
further wet adhesive design
and preparation.

Reducing meat contamination
In the future, a durable coating
could help keep food-contact
surfaces clean in the food
processing industry, including
in meat processing plants. A
study from a team of University
of Missouri Engineers and
Food Scientists demonstrates
that the coating, made from
titanium dioxide, is capable of
eliminating foodborne germs,

such as salmonella and E coli,
and provides a preventative
layer of protection against
future cross-contamination on
stainless steel food-contact
surfaces. In the presence of
ultraviolet light, oxygen and
water, the titanium dioxide will
activate to kill bacteria from the
food contact surfaces on which
it is applied.
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AkzoNobel and Alucha to turn paper
sludge into paint resources
AkzoNobel and Alucha have collaborated
on a technology that turns paper sludge
into resources for making paint. Alucha
has developed a technology that recovers
calcium carbonate – a mineral that goes
into things like plastics, paper and paints –
from paper waste.
“Today, calcium carbonate comes out
of mines and quarries in great quantities.
It goes into plastics, paper, paints,
pharmaceuticals and all sorts of everyday
life products, which will be thrown away
and end up in landfill or incineration
facilities,” said Gijs, Alucha CEO. “Either
way you lose the calcium carbonate and
burning it will generate carbon dioxide,”
Gijs explained. “Our technology to recover
calcium carbonate will mean less waste
in the landfill or incinerator and also less
reliance on mining.”
What AkzoNobel finds especially
exciting about Alucha’s technology is that

the calcium carbonate recovered from
paper sludge is an essential raw material for
paint. This non-commodity supply offers a
relatively low cost and efficient way to make
products more sustainable and circular.
Participating in the circular economy
– which AkzoNobel is keen to do –
means reducing or eliminating waste and
continual use of resources. It certainly
helps to find new and more sustainable

sources like this one made possible
by Alucha.
Rinske van Heiningen, AkzoNobel’s
Director of Sustainability said: “At
AkzoNobel, we intend to buy this
mineral from Alucha and become their
launching customer. We’re very excited for
opportunities to use recycled raw materials
in our products.
“Our partnership with Alucha is one
such example supporting our ‘People.
Planet. Paint.’ sustainability ambitions.
We’re supporting Alucha in their quest for
funding and beyond. If all turns out well, we
expect to launch the first products infused
with Alucha’s magic in 2021.”
“Finding your first customer, especially if
it’s a large corporation like AkzoNobel, is a
sign of trust that there is real potential,” said
Gijs. “We’re now creating a consortium of
partners in order to create the world’s first
circular calcium carbonate ‘mine’.”

PPG to develop energy efficient coatings for automotives
PPG is partnering with the
US Department of Energy
(DOE) and Lawrence Berkeley
National Laboratory (LBNL)
in a research initiative aimed
at developing energy-efficient
coatings systems for the
automotive industry.
The PPG project,
“Modeling Coating Flow and
Dynamics during Drying”,
was selected to receive
funding through the DOE High
Performance Computing for
Energy Innovation (HPC4EI)
programme. PPG scientists will

collaborate with LBNL experts
to model the complex physics
that contribute to paint flow and
levelling in a two-layer coatings
system. The insight gained
will accelerate the introduction
of new multi-layer coatings
systems that can be co-cured
in a single, lower temperature
bake, reducing paint line energy
consumption for automotive
OEMs by up to 30%.
Xinyu Lu, PPG Development
Engineer, Automotive OEM
Coatings, said: “Beyond the
energy savings achieved from

fewer curing steps and faster
process times, our research
will provide a foundation for
future models for water-based
coatings and lighter weight
vehicle substrates.”
In 2019, PPG also received
a DOE grant to study the
ageing characteristics of a
new generation of structural
adhesives needed to join
high-strength steel, aluminium,
magnesium and other
substrates that can help reduce
vehicle mass and increase
fuel economy.

The HPC4EI programme
uses DOE capabilities in highperformance computing to
help improve manufacturing
processes and further product
and material development
to reduce national energy
consumption. These highperformance computers
use new mathematical
breakthroughs to enable
increased accuracy of
engineering and science
simulations and provide faster
optimisation and enhanced
data analytics.

Silicone coating developed to repel oil and water from fabric
Coating fabrics with
perfluorinated compounds
is a common way in which
clothing and other textiles are
made oil and water-repellent.
However, there has been
growing concern about the use
of these chemicals because
they contain toxins that harm
the environment and don’t
degrade easily.
Kevin Golovin at the
University of British Columbia,
Canada, and his colleagues
have developed a set of
chemical equations that relate

a fabric’s structure and surface
chemistry to its ability to repel
oils. Using their equations, a
particular weave pattern can
be matched with a carefully
designed form of silicone,
which is then used to coat the
fibres. The silicone coating
makes the fabric repellent to
oil and water and it is more
environmentally friendly than
perfluorinated compounds.
“The coating for a specific
woven fabric should be
designed with that fabric in
mind,” said Golovin. “It isn’t

a one-size-fits-all solution
anymore like perfluorinated
compound coatings were.
Different fabrics may require
different coating formulations
to achieve the same level of
oil repellency.” Golovin and his
team tested this on a nylon
jacket and found that the
treatment was sufficient to
change the overall chemical
properties of the jacket’s fabric
such that it was able to repel
rapeseed, olive and castor oils
during laboratory tests. It also
repelled water and synthetic

sweat. “Silicone-based finishes
have been around for decades,
but changing the surface
chemistry alone is insufficient
to make a fabric oil-repellent,”
said Golovin. The key was
to consider both surface
chemistry and textile structure
together. “Perfluorinated
compounds are toxic,
environmentally persistent and
accumulate in the bodies of
living organisms. However, prior
to our work, they were the only
compounds that had shown oil
repellency on textiles.”
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Smart coatings to aid sustainability
Janus particles, named after a two-faced
Roman God of the same name, are special
types of nanoparticles or microparticles
whose surfaces have two or more distinct
physical properties. Janus particles have a
similar dual nature, as they are engineered
to have two surfaces, each with distinct
physical properties. One combination
for a Janus particle is to have one side
hydrophilic (attracted to water) and the
other hydrophobic (water repellent).
Until now, Janus particles could
not be produced in large quantities
because of their limited commercial
applications. A new study by Binghamton
University, State University of New York
and Iowa State University has shown
that the nanoparticles could be the key
to more environmentally friendly paints
and coatings.
Xin Yong, Assistant Professor in the
Department of Mechanical Engineering

at Binghamton University said: “Previous
studies are heavily focused on structures
formed by these particles at a very small
scale, because they have unique surface
properties. In this study, we are trying
to use these particles to improve the
performance of paints and coating, which
no one has ever thought about.”
For the study, scientists mixed
hydrophilic/hydrophobic Janus particles
with commercial paints, then painted
surfaces to see how the particles
would react.
They found that the hydrophilic side
oriented to the surface and helped
the coatings adhere better, while the
hydrophobic side faced toward the surface
and made it water-repellent. The scientists
also found that the particles diffused and
arranged themselves into self-stratifying
layers more quickly and in ways that did
not completely follow their hypotheses.

Iowa State’s Shan Jiang (an Assistant
Professor in the university’s Department
of Materials Science and Engineering)
said: “Currently, no theory can be used to
explain the self-stratification behaviours of
Janus particles. However, more studies are
warranted to probe the detailed mechanism
[of the particles].
“I hope by fully understanding
the principles in Janus particle selfstratification, we will be able to design
next-generation ‘smart’ coating materials
that are more environmentally friendly with
better properties.”
Scientists believe that Janus particles
can prove to be beneficial in many other
applications, including cosmetics, 3-D
printing and drug formulations.
Journal Reference: Yifan Li et al, Selfstratification of amphiphilic Janus particles
at coating surfaces, Materials Horizons
(2020). DOI: 10.1039/D0MH00589D.

Why blue is the brightest

Eggs to stop waste

The natural world has two main ways
of displaying colour: through pigment
substances that provide selective colour
absorption or through structural colour – the
use of microscopic structures to control
light reflection. Scientists have now devised
a computer model that explains why the
brightest matte structural colours in nature
are almost always blue and green: because
those are the limits of structural colour within
the visible spectrum of light.
Besides giving us a better understanding
of how the brightest blues and greens are
created in the natural world, the research
could also be important for developing
vibrant, eco-friendly paints and coatings
that won’t fade over time or release toxic
chemicals. “In addition to their intensity
and resistance to fading, a matte paint that
uses structural colour would also be far
more environmentally-friendly, as toxic dyes
and pigments would not be needed,” said
Physicist Gianni Jacucci from the University
of Cambridge in the UK. “However, we first
need to understand what the limitations are
for recreating these types of colours before
any commercial applications are possible.”
With structural colour, the nanoscale
framework on the surface is what dictates
the actual colour itself. Sometimes – as
on peacock feathers – that colour can be
iridescent and shift between colour hues.
These are produced by ordered crystalline
structures. With other structures, you get
a matte colour that doesn’t change arising
from disordered structures; in nature this has
only been observed in producing blue and

Eggs that would otherwise be wasted can
be used as the base of an inexpensive
coating to protect fruits and vegetables,
according to Rice University researchers.
Materials Scientist Pulickel Ajayan and
colleagues have developed a micron-thick
coating that solves problems both for the
produce and its consumers, as well as for
the environment. When the coating was
applied to produce by spraying or dipping,
it showed a remarkable ability to resist
rotting for an extended period compared to
standard coatings like wax but without some
of the inherent problems.
The work by Rice undergraduate
students Seohui (Sylvia) Jung and Yufei
(Nancy) Cui is detailed in Advanced
Materials. The coating relies on eggs that
never reach the market. As the United
States produces more than 7bn eggs
a year and manufacturers reject 3% of
them, the researchers estimate more than
200M eggs end up in landfills. Along with
being edible, the multifunctional coating
retards dehydration, provides antimicrobial
protection and is largely impermeable both
to water vapour to retard dehydration and
to gas to prevent premature ripening. The
coating is all-natural and washes off with
water. Egg whites (aka albumen) and yolks
account for nearly 70% of the coating. Most
of the rest consists of nanoscale cellulose
extracted from wood, which serves as a
barrier to water and keeps produce from
shrivelling, a small amount of curcumin for
its antimicrobial powers and a splash of
glycerol to add elasticity.

green hues. The thrust of the new study was
to see whether this was an inherent limitation
of said structures.
The new computer model, based on
artificial materials called photonic glasses,
shows that red is indeed out of the scope
of the scattering techniques behind matte
structural colours: the long-wavelength
region of the visible spectrum can’t be easily
reflected using the techniques of these
microscopic surface structures. “Because
of the complex interplay between single
scattering and multiple scattering and
contributions from correlated scattering,
we found that in addition to red, yellow and
orange can also hardly be reached,” said
Chemist Silvia Vignolini, from the University
of Cambridge. This must be why bright
matte reds are produced using pigments in
nature, rather than structural colour.
Knowing more about how these matte
structural colours are created will take
us closer to producing paints free from
pigments and dyes – a significant step
forward in long-lasting, environmentally
friendly materials for many applications.
Source: www.sciencealert.com. The
research has been published in PNAS.
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Across multiple industries, there is an increasingly urgent need to reduce the environmental impact of food and consumer
goods packaging. As outlined by Ruben Pleijzier, Tim Gratzke and Jacqueline Revet, DSM’s latest additions to its
plant-based Decovery® family of resins will enable much-needed sustainability improvements in packaging coatings

Bio-based packaging:
Thinking outside the box

H

enry Ford, the famous American
inventor, was obsessed with the
soya bean. During the 1930s, he
spent many hours in his Detroit laboratory
trying to turn this humble bean into an
affordable plant-based material to lower
the price of his Model T car. By 1941, Ford
had developed a handmade car and its
coatings, made completely from plant
material. Reports at the time described it as
‘part salad, part automobile’.
As is often the case when
commercialising plant-based innovations,
the Ford Motor Company was never able to
produce a soya-bean-based solution that
could compete with oil-based equivalents
on functional performance or costeffectiveness. Nevertheless, with the world
facing defining environmental challenges
and technological advances unlocking
higher plant-based material performance,
Ford’s ambitions of making bio-based
materials mainstream are now more within
reach than ever before.
At DSM, for instance, we have used
our unique capabilities and long track
record in materials science to develop
and successfully market our family of
plant-based Decovery® resins. In line
with our organisation’s ambition to deliver
sustainable solutions that outperform
conventional market alternatives, these
resins are produced by converting plant
materials into the bio-based building
blocks of environmentally friendly
coating solutions.
These foundational structures are used
to create high-performance, bio-based

polymers with a wide range of properties,
which are, in turn, used to form the final
resins. Including up to 49% plant-based
content (verified by 14C analysis), Decovery
resins enable more sustainable paints,
printing inks, and coatings – which form
the basis for coatings for a wide range
of applications, across the decorative,
furniture and architectural markets,
among others.

nnTHE SEARCH FOR

SUSTAINABLE PACKAGING

In recent years, it’s become increasingly
clear that Decovery could also offer much
needed improvements to sustainability
in the packaging market. Packaging, of
course, needs to perform the key function
of protecting or preserving the product it
contains. But, all too often, it uses oil-based
raw materials.
Based on hydrocarbons, these
materials not only produce high CO2
emissions during manufacture; they also
damage the natural environment as a
result of increasingly invasive exploration
and extraction methods. What’s more,
conventional packaging often uses
complex combinations of materials that
cannot be easily separated or broken
down. This, in turn, can make recycling
difficult or too expensive – resulting in
packaging being incinerated or sent to
landfill and contributing to the world’s
growing man-made waste crisis.
As public awareness around these
issues grows, the demand for more

sustainable packaging solutions – that
produce less CO2 emissions, are more
recyclable and enable greater circularity –
is increasing.
End-consumers are a significant driver
of this demand – in fact, IKEA found that
almost 90% of people say they are willing
to change their behaviour to help fight
climate change1. Regulatory and legal
developments are another key factor. In
response, some brands are experimenting
with solutions, such as barrier coating
resins, recyclable monomaterials,
degradable packaging layers and plantbased raw materials – and often setting
ambitious sustainability targets for
their packaging.
According to the Ellen MacArthur
Foundation, PepsiCo, Coca-Cola and
Unilever are among a growing number
of leading manufacturers planning to
make their plastic containers reusable,
recyclable or compostable by 2025.
Meanwhile, L’Oréal reduced its
consumption of raw materials by more than
13,200t in 2019, thanks to its packaging
optimisation initiatives – in particular,
by integrating recycled material into its
packaging’s plastic.
But, while many brands are
implementing bio-based and recyclable
materials into their packaging substrates,
the inks and coatings used on these
substrates are often overlooked. As such,
enabling more sustainable coatings for
the packaging market has great potential
to reduce the environmental impact
of packaging.
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nnDSM: EXPERIENCE MEETS
COMMITMENT

DSM’s extensive experience in coatings
for packaging applications, combined with
our commitment to sustainability, makes
us well-placed to address this issue.
Indeed, our family of resin solutions for
packaging already includes durable resins
that deliver strong adhesion to a wide
range of packaging substrates, including
metal cans, flexible packaging and paper
& board. In fact, around 50% of all the
food packaging you see on supermarket
shelves contains our resins. Our portfolio
covers all packaging layers, and even
includes innovative textured resins to drive
product differentiation.
We believe we have a responsibility to
use these skills and resources to enable
a more sustainable future. Specifically,
driven by our vision of a world where
high-performance coatings and inks have
no impact on the health of people and
the environment, we aim to accelerate the
transformation toward plant-based inks
and coatings.
“For some time now, Decovery resins
have enabled the transition to bio-based
materials in the decorative, flooring,
joinery and furniture markets,” explains
Jacqueline Revet, Marketing Manager
Packaging at DSM. “The natural next
step was to adapt these properties for
packaging applications.”

nnINTRODUCING DECOVERY
FOR PACKAGING

Accordingly, DSM is now launching two
Decovery resins for the packaging market:
SP-6200 and SP-6400. Specifically,
SP-6200 is recommended for primer, ink
and top or skin layers, while SP-6400 is
designed for adhesive systems, especially
removable labels.
With their high plant-based content, our
resins enable a significantly lower carbon
footprint compared with conventional oilbased alternatives. Like our other Decovery
resins, their ingredients consist of plants,
such as seeds, tree bark, castor beans
and other agricultural waste that doesn’t
compete with the food chain. These
natural ingredients can be obtained and
used far more sustainably than fossil-fuelbased materials. Meanwhile, the resulting
Decovery resins contain zero-to-low VOCs,
making them better for human health as
well as for the planet.
Going forward, we aim to explore new
sourcing opportunities to extract greater
value from the resources we already use.
We will also investigate completely new
natural materials that could be chemically

engineered to produce the natural oils
we need.
Significantly, Decovery’s improved
environmental impact does not
compromise functional performance.
“Decovery is extremely easy for formulators
and converters to apply and use,”
explains Ruben Pleijzier, New Business
Development Manager Decovery. “Our
resins enable quick, high-quality printing
and or coating. Its smooth finish offers
outstanding durability and chemical
resistance, performing as well as traditional
acrylic waterborne resins on scuffresistance, dirt pick-up and drying time.
This finish can be achieved in a range of
styles – from high gloss retention and satin
to dead-matte – and a range of colours
that stay brighter for longer, with no
yellowing effect.”
When it comes to packaging-specific
properties, our new Decovery resins
deliver great adhesion on a wide range
of substrates, including paper & board,
cartons and multi-layer flex packaging – at
a competitive cost. They also offer food
contact compliance, making them safe for
use in food packaging. Thanks to these
properties, Decovery resins can help brand
owners – via formulators and converters
– to reduce the carbon footprint of their
packaging solutions and even help them
to achieve packaging that’s 100% plantbased, from substrate to coating.

impact,” says Tim Gratzke, Marketing
Manager Decovery. “This will involve
collaborating closely with our customers
and partners across the packaging
value chain – from formulators, substrate
manufacturers and converters to brand
owners and consumers.”
Only by working together to develop
and improve solutions can we meet
the growing demand for safer, more
sustainable coatings with the same
high levels of functional performance as
their conventional equivalents. Indeed,
this collaborative approach has already
delivered strong results in other markets: in
2019, we worked with the leading Chinabased waterborne paint supplier Chenyang
on a plant-based interior wall paint based
on Decovery, designed to enable healthier
living environments for children.
As well as these sustainability benefits,
the transition to bio-based solutions offers
clear commercial advantages to end
users. Amid growing resource scarcity,
the use of renewable, plant-based building
blocks will help ensure the availability of
key raw materials and ingredients. For
the packaging value chain in particular,
this means the best of both worlds, with
a reduced environmental impact set to go
increasingly hand in hand with business
continuity in the years ahead.
And with current Decovery resins
containing up to 49% plant-based content,
we are also striving to increase this to 100%
– aligning with targets being implemented
by authorities around the world, such as
the European Commission’s target for 30%
bio-based coatings by 2030. Just as in
our collaboration with Chenyang, we will
achieve this by collaborating across the
value chain.
As such, we are always looking for new
partnerships with formulators, substrate
manufacturers, converters and brand
owners. Together, we can reach the goal of
100% plant-based packaging that performs
for people and the planet – and help realise
Henry Ford’s ambitions of bringing plantbased materials to the masses.
n

References
1. IKEA Climate Action Research Report, 2018.

nnA FUTURE OF PLANTBASED PACKAGING

But the story doesn’t end here; at DSM,
we understand that our collective journey
toward plant-based materials has only just
begun. “We’re always looking for new ways
to develop higher-performing Decovery
products with a lower environmental

Authors: Ruben Pleijzier, New Business
Development Manager Decovery; Tim
Gratzke Marketing Manager Decovery;
and Jacqueline Revet, Marketing Manager
Packaging, DSM, The Netherlands
Website: www.dsm.com/decovery/en.html.
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Tom Sam, AFFIX Labs, discusses the company’s revolutionary coating that is helping to
protect humans from diseases whilst preventing environmental damage

Protecting people and the planet

I

nsectborne diseases are responsible
for millions of deaths every year and
hundreds of millions of infections
and whilst many of these diseases are
treatable, the far more effective solution
for preserving human life is to prevent
insect bites all together. The main
approaches are physical barriers and
chemical solutions. Physical barriers are
only effective when fully encompassing
and solutions, such as mosquito nets, are
often impossible to recycle and end up in
landfills or dumped in ways that are equally
as damaging to the local environment.
Of the chemical solutions widely
available, there are two major categories:
Long lasting pesticides and shortterm repellents, both of which have
considerable downsides.
Commercially available pesticides
tend to kill insects indiscriminately, which
has a serious and lasting effect on local
biospheres and insect populations,
leading to wider environmental
imbalances. They also risk washing
down into water tables, making their way
into food sources, animals and human
populations, causing problems down
the line that are still being discovered.
Pesticides also have the limitation
of causing resistance due to natural
selection pressure, meaning over time
they either become less effective or must
increase in strength and doses.
Conversely, short term repellents are,
generally, a lot more environmentally
friendly as they have been designed to be
used in close proximity or in direct contact
with humans but they break down much
faster and so must be continually reapplied
in order to remain effective.

nnREPELTEC TECHNOLOGY
Affix Labs, a chemical binding company
based in Helsinki, used their proprietary
binding technology to take aim at this
problem and after considerable research,
developed a solution called Repeltec
that tackles the short comings of both
environmentally damaging pesticides and

disoriented and effectively unwilling to
land. When applied to a room it creates an
effective no-landing zone for a variety of
insects including mosquitos, ticks, fleas,
midges etc.

nnCOMMON USES
Image by Егор Камелев from Pixabay

short lived repellents in the fight against
insectborne diseases.
The binding technology works to bind
molecules of active ingredients in such a
way that they maintain their effectiveness
and vastly increase their durability long after
being applied. The binding also allows for
far greater adhesion to materials, meaning
less is needed and reapplication becomes
an easily manageable periodic process.
Instead of needing to rely on
environmentally harmful compounds, such
as Permethrin or DEET, Repetec utilises
ethyl butylacetylaminopropionate, which
when stabilised using Affix Labs approach
becomes long lasting and hyper activated.
This commonly used active ingredient is
often found in creams and sprays that
are applied directly to the skin, so there
is no risk of irritation or reaction and it is
also able to harmlessly break down in
the environment, meaning no long lasting
environmental damage even after it has
worn off.
It is not a pesticide and does not kill
insects, rather it just interferes with the
insect’s nervous system so that it cannot
sense where to bite. It gains the additional
advantage of not driving biologically
selective pressure to develop resistance,
meaning it will not require higher doses or
strength and will remain effective into its
lifespan almost indefinitely.
Aside from this much greener approach
to protecting ourselves from insect bites,
Repeltec goes further by also being more
effective than some other solutions. Whilst
odourless, it still has an effective range
from treated material of approximately
150mm, leaving insects within this radius

Currently the biggest use case of Repeltec
is in the garment industry, where Repeltec
bound to textiles remains effective for
more than 80 washes, giving it a real-world
lifespan of many months and potentially
years in garment textiles that are exposed
to less friction and washing cycles. Treated
fabrics have shown in testing that Repeltec
reduces the number of mosquito landings
by up to 75% and bites by as much as
96%. Treated textiles have been used for
military uniforms, protecting soldiers and
keeping them fully effective whilst they
are in the field; school uniforms to keep
children safe from diseases that are carried
by insects; and commercially for outdoor
and active wear.
As part of Repeltec’s CSR, the company
has joined the Finnish Baby Aid Package,
a Non-Profit operation that has partnered
with UNICEF, the UN and World Vision to
incentivise expecting mothers in developing
nations to visit healthcare professionals.
This is done by offering them pre-packaged
supplies to help them with raising their
baby, in return for them visiting healthcare
workers on a regular basis. All mother and
baby garments included in the packages
have been treated with Repeltec to
protect them from diseases that could be
especially dangerous to them both.
n

Author: Tom Sam, CEO, AFFIX Labs
Websites: www.affixlabs.com; www.
repeltec.com
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Huzaifa Matawala, The Paint Foundation and Regent Paints, describes his process for recycling key ingredients
in paint, such as resins, to avoid unnecessary waste and maximise sustainability in the industry

Maximum sustainibility: a new
approach to paint recycling

W

e have undoubtedly entered
into an era of abundance. We
have not only extended our
lifespans but also enriched ourselves with
unlimited accessories. All too often, such
comfort is achieved by the exploitation of
resources. In this article, I will address the
need for a sustainable culture within the
paint and coatings industry that redirects
waste and unused items back into the
manufacturing and production cycles. I will
focus on the importance of contemplating
waste creation in different stages of paint
manufacturing and disposal and methods
of putting discarded paint waste to use in
the development of new products, instead
of in landfills and through burial.
Development and continuous changes
are unavoidable occurrences in the paint
and coatings industry. With every action
of chemistry in the development process,
there are consequences in both inventory
levels and waste creation. Generation of
obsolete stock, factory waste, customer
returns, expired items and damaged
products are unavoidable everyday
events. It is in the best interest of the
industry that such items are reutilised back
into production.
The sole purpose of paints is to provide
sustainable development: to provide
durability and protection, prolong the
life cycle of the object and enhance its
appearance. The contribution of the
paint industry towards global sustainable
development is enormous. Coatings
protect ships from marine salts, algae and
pressure in the oceans; protect aircraft
from climatic extremes; and provide
durability to infrastructure on the ground
and below.
Liquid engineering by the way of
oxidisation and adhesion is the prime
objective of a coating. Protecting
the object for a longer time is its
sustainable objective. This property of
increasing its lifetime causes savings of
several million man hours, energy and
environmental resources.
Within this sustainable industry, we
also need to prioritise the best use and

optimisation of resources. Reduction of
waste on the paint manufacturing floor and
the reuse of all paint waste items is the best
step forward in maximising sustainability in
the industry.
With the option to either land-bury
or fuel-blend paint related materials,
manufacturers can get rid of their waste.
The dependency on a secondary vendor or
recycler is currently inevitable and so is the
generation of waste. Instead, how about the
following idea: what if an initiative is taken
by the factory to reduce waste creation in
the first place? Prime responsibility lies with
the factory. Hence, a solution is possible
from the point of generation.
This article will demonstrate that by
creating new coating products from the
various streams of waste within the facility
of the manufacturer, we can not only
eliminate a significant volume of waste
but also provide savings by reducing
the amount of raw material imports or
extractions of natural resources required in
the manufacturing processes. Producing
the basic resin and base type intermediate
and final paint and coating products
through the reuse of paint waste is entirely
feasible. For example, transformation
of waste to usable products is required
in cases with items that have been
damaged chemically and possess some
recoverable properties.
Following years of research and
development at Regent Paints, seeking
the best environmental solutions for
recycling paint-related waste, we are now
able to reutilise both oil and latex paints
and raw materials in the most sustainable
way possible.

nnPATENTED PRODUCTS,

RESEARCH AND PROCESSES

Numerous paint and recycling institutions
worldwide have partnered with Regent
Paints for its technical and reprocessing
capabilities and expertise. Utilising Regent
Paints’ manufacturing plants in several
locations worldwide, these companies are
now able to find the environmentally best
solution for their waste using the following
processes developed for both latex and oil
paints and resins.
We can create, classify and use paint
waste as a product to be used in paint
batches. We have developed a system of
reusing the waste, including raw materials,
wash streams, expired products, mis-tint,
batches gone wrong, discontinued lines,
closeouts and all kinds of off-specs, to
create a new generation of products with
the benefits of protecting the environment
and achieving maximum sustainability.
We can now use these items from the
factory locations, stores, warehouses or
third-party customers to create products
instead of waste. This reuse is possible
due to the capability of changing the form,
properties and chemical composition of the
waste in sync to required batch properties.
An End Use Certificate is provided by the
Regent Paints’ reuse facility.
A list of obsolete or unsellable items
is prepared, along with basic details to
categorise them. These items will not
be categorised as waste any longer.
The reuse facility will also crush cans
and protect the brands in the event of
mis-tint and discontinued or expired
finished products.
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Fuel blending may be appropriate
for petrochemicals, oils or flammable
items. But solvent-based paints like
alkyd enamels, stains, solvent-based ink
products, primers, paint thinners, tank
washed solvents, alkyd resins, epoxies,
hardeners etc, can all be recycled and
reused. Additionally, several proprietary
formulations and processes for oil paint
recycling, for which Regent Paints
has patents pending with USPTO, are
also available.
With a vision to initiate a revolutionary
process for reuse and recycling of oil
paints, unique proprietary, patent-pending
and comprehensive processes have
recently been developed by Regent Paints
that encompass a total programme of
recreating a new product from solventbased items, which are similar to our
processes for the recycling and reuse of
latex-based items.
For solvent-based paints and
materials, the ingredient details and the
chains the resins have formed due to
chemical reactions must be examined.
The study of the binders and resin in the
paint is essential to determine the final
batch consequence.

nnWATER BASED PAINT
For water-based paints, the process is
more basic and involves:
• Colour sorting
• Bulking
• Filtering
• Blending
• Packing
Binders in paints
The three most important binders (resins)
used in modern paints are:
• acrylic polymers (resins)
• alkyd polymers (resins)
• epoxy polymers (resins)
Acrylic polymers (resins)
The binder in many emulsion paints is
based on homopolymers or co-polymers
of ethelyn ethanoate (vinyl acetate) and
a propenoate (acrylic) ester. Ethelyn
ethanoate is manufactured by passing a
mixture of ethanoic acid vapours, ethene
and oxygen over heated palladium (ll) and
copper (ll) chlorides:

array, in which these groups link into a
linear chain:

Other acrylic esters used as comonomers with ethelyn ethanoate are
ethyl propenoate, butyl propenoates or a
co-polymer of butyl propenoate and methyl
2-methylpropenoate.
The polymers used in these paints are
carried in water (waterborne emulsion
paints), which are much better for the
environment than paints in which the
binders are in organic solvents.
Emulsion paints are so-called as
they are made by a process known as
emulsion polymerisation, in which the liquid
monomers to be polymerised are first
dispersed in water, as an emulsion.
The polymers produced by this process
typically have relative molecular masses
of 500,000–1,000,000. As such, they are
useful only as dispersions since they would
be extremely viscous if they were carried
in solution and this would make them
unusable (Figure 1).
Acrylic resins may also be used in
industrial paints, either as waterborne
emulsion paints or as solventborne paints.
Solventborne industrial paints can have a
tough protective finish and are widely used
in the industry as topcoats, for example on
car bodies.
The paint frequently comes as two
components that are mixed together just
before use: the main paint portion typically
consists of an acrylic resin produced by
the polymerisation of a propenoate ester
formed from a polyhydric alcohol (diols
and triols).
The resulting polyester has numerous
hydroxyl groups (-OH) pendant from the
polymer backbone. The hydroxyl groups
react with the other compound often
consisting of a polymeric isocyanate, such
as a trimer of 1,6-diisocyanatohexane
(hexamethylene diisocyanate):
Figure 1. Graph showing relationship between
relative molecular mass and viscosity for
solution and dispersion polymers

Ethelyn ethanoate and an acrylic ester
(for example, methyl 2-methylpropenoate)
are then co-polymerised to form a random

Such a compound is known as a
crosslinker for it produces, on reaction with
the resin, a three-dimensional structure
similar to the polyurethane formed from a
polyol and an isocyanate.
When these two components are
mixed together, a chemical reaction takes
place between the hydroxyl groups on the
polymer (acrylic resin) and the isocyanate
groups on the cross linker:

This reaction proceeds relatively slowly
at room temperature, allowing enough
time for the paint to be applied, after
which the solvent thinner evaporates and
the painted item is placed in an oven to
accelerate the chemical reaction. This
greatly increases the molecular mass of
the polymer, causing it to become a threedimensional molecule and form a hard
film, resistant to chemicals:

nnSOLVENT-BASED PAINTS
For solvent-based paints, extra processes
are required as every batch is unique
and the products are more diverse in
properties. The recycling and reuse of
solvent-based paints requires classifying
the solvent-based items on the basis of
the resins.
Alkyd polymers (resins)
Decorative gloss paints typically contain
alkyd polymers (resins). A typical resin
is that produced from a polyol, such as
propane-1,2,3-triol (glycerol) with a dibasic
acid, such as benzene-1,2-dicarboxylic
(phthalic) anhydride and a drying oil (linseed
or soya bean oil). On being heated together,
ester linkages are formed, and water is a
by-product. The name alkyd is derived from
alcohol and anhydride.
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The first step in making the alkyd
polymer is the reaction between the
triol and the drying oil to produce a
monoglyceride. For example:

The monoglyceride then reacts with the
anhydride to form the alkyd polymer (resin):

The alkyd resins, which generally
have relative molecular masses in the
range of 10,000–50,000, are usually
carried in organic solvents (solventborne
paints). Turpentine extracted from trees
was used in the past as the solvent but
this has been replaced by solvents from
petrochemical feedstock, such as ‘white
spirit’, which is a mixture of aliphatic and
alicyclic hydrocarbons.
Once the alkyd resin is applied, the
pendant oil drying groups react with
oxygen in the air to form a cross-linked,
hard thermoset coating, with a high
molecular mass.
Epoxy polymers (resins)
Epoxy resins are often used as the binder in
industrial coatings (primers). They give the
paint excellent adhesion together with high
resistance to chemicals (corrosion) and the
necessary physical resistance, for example,
on ships and chemical storage tanks.
The epoxy resins are made from
1-chloro-2,3-epoxypropane (produced from
3-chloropropene) and substituted phenols,
such as bisphenol A:

The value of n can be controlled to give
a range of resins varying from viscous
liquids to solids with high melting points.
Epoxy resins can be carried in solvents,
such as aromatic hydrocarbons, alcohols,

ketones and esters (solventborne paints) or
as dispersions in water (waterborne paints)
as true emulsions. They are not normally
used in topcoats for outdoors because
they are susceptible to UV degradation
but they make excellent interior coatings
and exterior primers. Epoxy resins are
also used as adhesives (eg araldite) and
electrical insulators.
Stages involve initial sorting on the
basis of:
• Determining the types of decorative
enamels/epoxies/polyurethane and
industrial coatings and primers to be
recycled. Before a contract is finalised
with the client or customer, specs or
sample reports are requested, or an
in-person visit to the site is conducted.
Identifying with precision the waste to
be collected is first determined. Most
of the items are mineral spirit-based.
Most general resin is soya based, long/
medium oil.
• Analysing compatibility with other matte
and gloss paints. Glosso-meter and
density checks are used to ascertain
the resin content and strength of the
item received. There are variations in
every barrel received.
• Conducting density and ingredient
checks. After the above steps are
completed, it is necessary to ascertain
the product mixing in batches of our
patented primers and coatings. This
step requires tremendous care. Mixing
one incorrect item can cause the entire
batch to become gelled.
Using the above steps and the author’s
proprietary processes for the collection
and reuse of paint and other waste,
Regent Paints has successfully created
a new generation and line of coating and
construction products that are sold in
local and many markets globally and in
particular, in many developing countries.
Using these processes, more valuable
products are created as a result of our
years of experience, research and findings
in the paint recycling process.
The use of these types of new coating
products is minimal in developed countries
but can be extremely beneficial in countries
and economies that need infrastructural
development. The infrastructural zones
of the developing countries can be well
served with the durable new products that
are created from recycled solvents and
oil paints. There are many markets that
have been using these coating products
efficiently and economically.
At our factories, we produce bitumen
paints and several coatings that use lowerend resins and solvents in the formulations.
Such primers serve as an undercoat. We
have successfully replaced bitumen coat

formulations with these recycled paints.
We have also formulated several primers
for wood and metals. The salty, humid and
dry extreme climates require a coat that
protects the surface, prevents erosion on
walls and enables the structure to endure
for longer periods of time. For example,
our technical data sheets are now listed
with the Ministry of Kuwait with the element
of alkyds and its CAS details form a part
of the new changed formulation. These
products have been tested in the market
and have received government approval
after passing all regulatory requirements
and protocols.
With our vision, we have initiated and
developed a new process that recognises
that oil paints have several important
ingredients that are better utilised by
recycling and reusing them as new paint
products, compared with fuel-burning. By
burning them into fuel we burn the resins,
premium solvents, wax, metallic driers,
pigments, additives and other chemicals.
If a decision is made to fuel-burn these
ingredients, it is important to understand
that the cost of creating a pigment requires
a very extensive amount of power and
fuel. It also consists of rare chemicals and
metals, which are extracted or created
with tremendous amount of utilisation
of resources.
The resins, when burned in a reactor
with the amines and phallic anhydrides,
metallic or monomers, are the composites
achieved with several variations of mixes of
temperatures and petrochemical fusions.
Hence, the energy, resources, power
and rare blends of nature and technology
should not be fuel-blended without a
study. If we are able to sustain the pulp
of these and be able to re-utilise them as
a pulp in blending paints in the future, we
are on a better path towards maximising
sustainability and serving the environment.
When one fuel blends these speciality
items through burning, we have wasted an
opportunity to save them. Hence, a cycle
of generating new resins, solvents, metallic
driers, pigments, additives, etc, has to take
place. As a result, we have to again extract
more gums from trees, erode many more
mountains for minerals or remove more oil
from the sea to create speciality monomers
or hydrocarbons to attain the technological
expertise for premium speciality coatings.
It is far more environmentally appropriate
to reutilise oil paints and paint related items,
so we can save the process of raw material
generation. Such generation of raw material
processes is far more environmentally
stressful. And reutilisation of oil paint saves
natural resources.
Such savings offer us more in value
and utility than the fuel blending properties
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a paint will provide. Also, in most cases,
paints of certain grades do not help the
burning process and, in-fact, hamper the
fuel blending costings.
Fuel blending may be appropriate with
other petrochemicals, oils or flammable
items. However, solvent-based paints
can be reutilised and result in substantial
savings on costs, ingredients and
the environment.
I am proud to state that my groundbreaking research and analysis has
created a cost effective, efficient and
environmentally friendly process that will
surely benefit both manufacturers and
consumers around the world.
n

Author: Huzaifa Matawala, CEO of The Paint
Foundation and President of Regent Paints
USA Inc
Email: huzaifa@thepaintfoundation.com
Website: www.thepaintfoundation.com

The Paint Foundation
My name is Huzaifa Matawala, President of Regent Paints USA and The Paint Foundation
and I am passionate about paint recycling. We are third generation paint manufacturers.
Paint is our family business, it is, in fact, a part of the family now. We have seen all the
phases of the industry, from when glue and starch were resins, lime coats and powders
were cooked with oils and thinned down with kerosene and when linseed oils, turpentine
and varnishes were used extensively. Then came the phase of water-based acrylic
emulsions. Finally, we now have bio-based and recycled paints as the latest trend. We
have produced all of the above kinds of paints and their resins.
How did you get involved with paint recycling?
Coming from the background of a non-oil rich nation, where the paint is a result of
combinations of petrochemicals, scarcity was a prime motivation for our inventions. Even
when environmental awareness was not so widespread, we reused and recycled and thus,
had an upper hand at competing in our markets. Teaming up with R&D professionals,
scientists, plant managers and production supervisors, the recycling concept became a
natural format for producing quality products.
What purposes can these recycled paints be used for?
We produce several coatings, paint raw materials and recycled intermediary items. We
have mastered the art of paint production to the highest quality of purity. We have patents
in process with USPTO (United States Patent and Trademark Office) for our processes and
formulations for 13 recycled paints formulas. We produce about 53 recycled items that
are useful for interior/exterior walls, steel construction coatings, different types of putties,
waterproofing chemicals, wood coatings, high-performance industrial coatings, texture
paints, and road/bitumen products.
Can you tell us about your recycling process, the
materials you are extracting and how you do it?
The process consists of four stages: sorting, bulking, filtering and blending. However, in
each stage, we create proprietary features that are directed towards the motive of the
organisation. The programme for a paint collecting recycling company would be different
from that of a paint factory. For the paint recycling business, we would design a totally
different format of processing. We undertake a total project from designing to recycling, to
receiving the recycled items and putting them back into the economy.
Our work reduces pollution by diverting ‘waste’ paints from landfill or burning. Fuel
incineration burns valuable ingredients – recycling reutilises it.
What are some of the challenges you face?
We make mistakes, a lot of them, in every possible stage of business, but we try to never
repeat the same mistake twice. We have had paint batches solidifying, separations, gelled
type formations, thinning, thickening, settling, losing properties and so much more.
Paint recycling comes with innumerable challenges and improvisations. Dealing
with huge variables within a wider spectrum of imperfections is an unavoidable routine.
Some challenges, such as the safe handling of flammable materials, require careful
manufacturing processes. Recycling paints is possible only with a detailed study of
ingredients, chemistries and properties. We set up processes based on expertise and a
programme of reuse. We create products of use and bring them back into the market at
affordable prices. We create quality products that can be used just like virgin paints.
What do you see as the future of paint recycling initiatives?
Paint recycling is the most significant chapter of sustainability in the paint industry. In the
era of abundance where the procurement of new raw materials is so easy, where access
to resources and exploitation of nature is an all-time high, recycling will save us from
deforestation, reduce our carbon footprint and get us cleaner air, water and land.
Paint factories, paint raw-material industries, contractors, homeowners, counties,
municipalities and recycling companies all accumulate a variety of paints. Our programmes
are accurate and practical, so that they can keep millions of gallons of paints out of the
waste stream.
We work on the goal of Circular Economics and maximum sustainability within
the paint industry, developing new programmes and platforms helping industries,
associations, corporations and governments. We have collaborated with several paint/
raw material industries, recycling companies and corporations. Each year, we influence
more than 21Mkg of paint away from land burials and fuel blending, back into the
circular economy. When we dispose of paint, we either burn or bury the ‘waste’ product.
By doing so, the paint gets in contact with nature and can pollute the soil for future
generations. When we remanufacture these ‘waste’ paints, we safely create a valuable
product with a low carbon footprint. 						
n
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Anna Berggren, Perstorp, explains the different ways of calculating mass balance and why
it is important the chemical industry addresses fears of ‘greenwashing’

Mass balance for mass change

C

limate change threatens the future of
life on our planet, including humans
and, as we all face accelerating climate
challenges, business has a crucial role to play.
This will include strong growth in the use of
renewable and recycled raw materials, as well as
more sustainable products in the coming years,
driven by legislation, consumer concern for the
environment and increased commercial viability.
Industrial products are found in almost all
commercial sectors, as well as almost all aspects
of life. Therefore, it is important for the chemical
industry to drive this sustainable shift towards
renewable and recycled raw materials.
Currently, the raw materials for most chemical
products are fossil based and therefore, we do
face a challenge in converting our industry to
sustainable materials but also in gaining trust and
acceptance for this transformation. The chemical
industry is, in many ways, part of the problem.
We need to turn this around and show that we
are part of the solution. Converting to the use of
renewable and/or recycled resources by building
parallel systems for production, infrastructure
and logistics faces great economic challenges
and will take time. This is where mass balance
comes in.

nnPHASING OUT FOSSIL RAW MATERIALS
Mass balance is a mechanism to start the largescale phasing out of fossil raw materials with the
goal of a fully converted industry. It mixes fossil
and renewable or recycled material in existing
systems and processes, while keeping track of
their quantities and allocating them to specific
products. The actual carbon molecules in the

product may not be renewable or recycled but
through a third-party certificate, the renewable
or recycled content is verified. Mass balance is a
well-known methodology used within the energy
sector for electricity, by the Forest Stewardship
Council for wood, Fair Trade and the Better
Cotton Initiative, amongst others. Whilst there
is a consensus among most parts of the sector
that mass balance is crucial to accomplishing
transition in the industry, there are currently
different ways of applying mass balance.
In a guidance document produced by the
global membership organisation for credible
sustainability standards, ISEAL, mass balance
models are divided into batch level, site level
and group level. The document notes that these
options are significantly different and that the
ability to audit is stronger with batch, decreasing
for site, then decreasing further for group level1.
A study conducted in Sweden on behalf of
the Johanneberg Science Park, compared some
of the different methods used for mass balance
within the chemical industry. They found that
although there are similarities, there are also
important differences between certification
schemes. These differences are primarily in the
methodology used for the calculation of mass
balance, including the physical and chemical
traceability of materials; the governance and
organisation of the scheme development; and the
strictness of sustainability criteria included2.

nnINCREASING INTEREST
DRIVES CHANGE

As customers wish to reduce their environmental
impact and develop more sustainable products,

42 APCJ • October 2020
www.coatingsgroup.com

GG Perstorp.indd 1

21/09/2020 13:02

GOING GREEN
the interest in chemical products with
renewable/recycled raw materials is
increasing. When in contact with brand
owners, Perstorp has experienced a rapidly
increasing understanding of mass balance
but also a scepticism about methods.
There is a fear of green washing when it
comes to mass balance, leading to some
brand owners not accepting mass balance
at all. We as an industry have an important
job ahead of us to build understanding and
acceptance for mass balance. The way
to do that is by using methods that are
transparent, easy to understand and that
drive real change. We do this by applying
traceable mass balance that applies
chemical and physical traceability. This
means that it is possible to find renewable
or recycled material in the product, and
that the real transition of that product is
gradually taking place from fossil to fully
renewable and/or recycled. No transfer of
credits is allowed in this process.
The International Organization for
Standardization (ISO), is establishing a
globally recognised mass balance standard
for the industry. This is a process that

engages many industry representatives
with different views on how to apply
mass balance. To have an impact,
a new standard must meet growing
market expectations on methodology,
credibility and transparency to show that
it contributes to the development of the
raw materials and production processes
needed for a transformed industry.
The increasing interest in sustainable
chemical products has seen a subsequent
increased demand for sustainable products
in Europe, America, Asia and the Pacific.
Perstorp is continually expanding its
portfolio of Pro-Environment products,
produced from renewable and/or recycled
raw materials to cover base polyols,
speciality products, deicer and plasticiser.
In the near future, this will also include
acids and alcohols. Our Pro-Environment
products are based on the traceable mass
balance concept.
Our ambition is that all Perstorp
products will be Pro-Environment in the
future and that the production concept,
currently implemented at three of seven
production sites, will be rolled out at all

sites globally. This is one of many steps to
achieving our bold goal of becoming Finite
Material Neutral. 			
n
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Flint Group launches TerraCode for the
global Paper & Board market

F

lint Group Paper & Board has
launched TerraCode, a sustainable
water-based ink and coating range for
paper and board packaging applications.
Designed to support market demands for
sustainable packaging, the bio-renewable
product offering can be tailor made for
converters’ individual needs.
Kim Melander, VP and General Manager
of Flint Group Packaging Inks EMEA,
commented: “Flint Group is acutely
aware of an increasing societal focus
toward sustainable packaging. Therefore,
we are pleased to present a full range
of bio-renewable inks and coatings,
for use in paper and board printing,
which are designed to address global
environmental concerns.
“Our development teams have gone
beyond a one-size-fits-all technology
approach to design three product series
that more effectively support printers’
and brand owners’ differing print and
sustainability requirements. With TerraCode,
we are delivering a solution, through ink and
coating developments, to unlock certain
sustainable package print challenges that
paper and board converters and their
customers are facing.”
Scott Mosley, Vice President of
Technology, Paper & Board North America,

commented: “The TerraCode range has
been designed to support a wide variety
of Paper & Board applications, including
Corrugated Post and Pre-print, Food
Wraps, Folding Carton, Cups, Paper
Bags and Aseptic packaging. We have
effectively developed a bio-renewable
ink range suitable for all paper and
board applications.”
In addition to supporting printers
and their customers meet sustainability
objectives, the TerraCode range delivers on
the necessary requirements for premium
packaging results, such as high print
quality, product consistency, and ease
of use. The inks and coatings are biorenewable content (BRC) certified and
sustainably sourced. The range is also
available as print-ready or via a convenient
building block package.
The TerraCode range includes:
• TerraCode Bio – designed with
the highest level of bio-renewable
content where a typical formulation
contains greater than 90% of
renewable resources.
• TerraCode Hybrid – a combination
of renewable and conventional raw
materials where a typical formulation
contains in excess of 50% renewable
resin content.

• TerraCode Balance – based on biomass
balance technology, a process that
maintains the performance of existing
synthetic solutions.
Scott Mosley further explained: “Our
focus on the environment is not limited
to materials alone. The TerraCode range
has been developed using a combination
of natural feed stock options – natural
pigments, resins, additives and biomass
balance materials – that do not compete
with food or facilitate deforestation. For
Flint Group, using a sustainable source
for these materials is just as important as
the renewable content itself. Furthermore,
we have extended our strict raw material
review policy to include renewable
source information.”
Paul Winstanley, Senior Director
Technology & Innovation EMEA, concluded:
“Flint Group is extremely excited about the
impact our TerraCode ink series will have
on our customers’ sustainability objectives.
Regardless of which TerraCode product
is selected, our sustainable solutions will
result in a positive user experience and
reduced environmental impact, including a
reduction in value-chain CO2 emissions.” n
Website: www.flintgrp.com
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GOING GREEN

PPCJ and APCJ spoke to Michela Fusco, Head of Sustainability for allnex, about the company’s first sustainable product portfolio

A fully sustainable portfolio

O

ne of the world leaders in industrial
coating resins, allnex has launched
its ECOWISE™ CHOICE portfolio.
Here, Michela Fusco, Head of Sustainability
for allnex, talks about its potential for
the industry.
Can you give us a summary of the
products on offer in the portfolio?
Our ECOWISE CHOICE portfolio includes
resins across several technologies, such
as waterborne acrylics, waterborne UV
and 100% UV resins, powder coating
resins and amino crosslinkers. For this first
launch, we have focused on the industrial
wood segment, covering applications like
furniture, flooring, cabinets, joinery and
other wood speciality applications.
Can you tell us more about its
specific sustainability benefits?
ECOWISE CHOICE is a cross-technology
portfolio. On top of the strong performance
features, each product listed in the portfolio
brings our customers sustainability
benefits, such as improved air quality,
extended durability, higher material
and energy efficiency, reduced paint
consumption, lower carbon footprint, etc.
How long did it take allnex to develop?
We started defining the criteria and selection
process for ECOWISE CHOICE products at
the end of 2019. We spent considerable time
and effort in defining the market, assessing
regulatory requirements for it and translating
that information into a product selection
process. While the methodology we have
developed can be applied to all products
and markets we serve, the requirements and
selection criteria are application-specific.
We will continue to assess the ECOWISE
CHOICE portfolio for the industrial wood
market and will also expand it with new
product innovations.
It is designed for the industrial
wood segment. What other markets
are you hoping to expand into?
We have already started working on
defining the selection criteria relevant for
the packaging, building products and
construction markets, which will enable
us to create our next ECOWISE CHOICE
portfolios. The reason why we have

selected those markets in particular is
that we see there a growing interest in
sustainable solutions (solvent emissions,
sustainable materials use, etc) and a strong
focus on safer products.
Which regions of the world
is it available in?
The portfolio is a global product offering
but product availability may vary depending
on the region. As we further develop our
model, we will expand the set of regional
eco label requirements that we include in
our selection criteria.
What are the differences between
the CHOICE and VALUE portfolios?
ECOWISE CHOICE is truly a star
sustainability portfolio, with products that
meet the industry’s most stringent (current)
regulatory standards and can be formulated
to meet the industry’s value chain and user
requirements for the application it was
developed for. However, we recognse the
diversity of the needs in the market and
want to provide the best fit solutions for our
customers. That is why we decided it was
important to let our customers know that
there is a much broader set of products that
bring in significant sustainability benefits in
one or more of the five allnex sustainability
pillars: renewable sourcing; circular
economy; air emissions; energy efficiency;
and safer materials. These are what we call
our ECOWISE™ VALUE products, products
which have not yet qualified to be included in
our ECOWISE CHOICE portfolio, for different
reasons. They might not have been fully
assessed against the ECOWISE CHOICE
criteria, or might not meet all the criteria
for the application in question (eg they may
meet one or two requirements but not all).
What is the biggest challenge when
developing new products and portfolios?
When developing a sustainable portfolio
management approach, like we have done
with ECOWISE CHOICE, it is critical to
spend enough time on defining the purpose
and scope of that portfolio, to be able to
properly identify the appropriate market
and regulatory requirements. On top of
that, ensuring a rigorous maintenance
process that is both flexible to changes in
the market, new regulatory requirements

and to latest product developments, is
key when you want to keep to product
selection you created relevant over time for
your customers.
How does allnex keep on top of the
changing regulatory landscape across
different regions of the globe?
Our regulatory experts are part of our
ECOWISE CHOICE teams and provide
guidance on the changing regulatory
landscape. In fact, we are transparent
in saying that ECOWISE CHOICE is a
living selection: we will be adding more
products as new developments meeting
our selection criteria become available to
the market and we will keep reviewing the
existing product selection as regulatory
requirements change.
Are there any key trends, other than
sustainability, that are influencing
how allnex develops its products?
Absolutely. Sustainability is a major trend
and many of the fundamental drivers for
innovation (eg material and energy efficiency,
extended durability, etc) are related to it.
However, other market needs are absolutely
central in steering our innovation work
across different technologies: changing
application processes and substrates; new
trends in look and feel; improved surface
performance, and so on.
Which emerging trends do you
believe will impact how coatings
companies develop and manufacture
their products in the near future?
Within sustainability, circular economy is a
relatively new model that is steadily gaining
ground in various markets. It is also driven
by governmental policies, with a distinctly
stronger focus in Europe. I believe the model
will gain further importance in shaping
the way we design and manufacture our
products. In fact, at allnex, we have set
the ambition to contribute to a greener
world by making circular thinking the core
principle of how we do business. For us, this
is about designing products for extended
life, increasing resources productivity and
reducing our use of finite sources.
n
Website: www.allnex.com
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