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Substrate (hide) Substances (chemicals) Material (leather)

Figure 1. Substrate and substances combine into material

LEATHER IS A MATERIAL THAT DERIVES FROM THE CIRCULAR ECONOMY
AS IT IS A BY-PRODUCT OF THE FOOD INDUSTRY.

WHAT CAN MAKE IT DIFFERENT AND COMPOSTABLE IS THE TANNING
PROCESS.

THE INNOVATIVE FEATURE OF THIS PATENT IS THE USE IN THE TANNING
OF ZEOLITE A MINERAL FOUND IN NATURE ALSO USED FOR FOOD
SUPPLEMENTS THAT ALLOWS THE MATERIAL AT THE END OF ITS LIFE
CYCLE TO RETURN TO EARTH DUST.

A) Zeology tanned leather leading to use
usable compost

B) Conventional tanned leather as non
usable material for compost
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CUSTOM LININGS

AS WELL AS FOR ITS PHLOSOPHY, THE "SORRY I'M
DIFFERENT" BRAND IS ALSO RECOGNIZED FOR THE
CUSTOMIZATION OF THE LININGS AND FABRICS
WITH WHICH [T BUILDS ITS GARMENTS.

THE LININGS INSIDE THE GARMENTS TELL STORIES
AND CURRENT ISSUES, LAUNCH DIRECT MESSAGES
ON IMPORTANT THEMES SUCH AS ECOLOGY,
SUSTAINABILITY, RECYCLING OR UNUSUAL MOODS
CREATED ON A THEME FOR EACH PROJECT.
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ECO-FRIENDLY PRINT

IN ADDITION TO ITS PHLOSOPHY, THE “SORRY M DIFFERENT”
BRAND IS ALSO RECOGNIZED FOR THE CUSTOMIZATION OF
THE FABRICS WITH WHICH IT BUILDS ITS GARMENTS.

THE NATURAL FIBER FABRICS OF THE GARMENTS ARE PRINTED
WITH “JUST IN TIME” DIGITAL PRINTING WHICH ENSURES THAT
INK CONSUMPTION IS LIMITED TO THE REQUEST FOR THE
PRINT, THEREFORE THERE ARE NO PROCESSING RETURNS TO
BE MANAGED IN RECOVERIES AND VERY LOW PROCESSING
SCRAPS. THE ECOLOGICAL INKS CONTAINING CERTIFIED DYES
COMPLETELY FREE OF DANGEROUS SUBSTANCES AND THAT
DO NOT CONTAIN ALLERGENS..

100% VISCOSE
MATERIAL
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SORRY I'M DIFFERENT BRAND

A DIFFERENT VISION OF FASHION

The Brand's goal is to create an
ecosystem between companies /
iNndustries to increase the value of
production and local products, extend the
ife cycle of materials, increase the value
of timeless and seasonless clothes,
reduce the amount of polluting products
for the environment.
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Biodegradability
of Zeo White

In this paper the biodegradability for Zeo White
is described.

The paper focusses on Zeoclogy tanned
intermediate.

Testing of biodegradability of Zeo White is
done far both biodisintegration (break down)
and bioassimilation (uptake and growth)

The biodisintegration of Zeo White is found to be
rapid and results in almost complete compostability
and agueous biodegradation. Zeo White compost
is well bioassimilated and shows a positive effect
on plant growth.

The overall biodegradability of leatheris influenced
by the selection of chemistry applied throughout the
leather making process. For end-of-life scenarios
such as oceans, water effluent treatment plants, and
compost, Zeo White is expected to be biodegradable.

Biodisintegration

Zeo White leather will rapidly biodisintegrate into
fine pieces if purposely or accidentally placed into
the environment . The biodisintegration of Zeo White
under industrial compaosting conditions gave a proper
compaost within 15 days . The test demonstrates that
the tannage stabilises the leather for in-use, but in
the biosphere, the microbes can easily access and
use enzymes to disassemble the collagen protein

structure,

fa} (]

Figure 1. The biodisintegration of (a}) Zeology tanned leather
leading to usable compost and |b) conventional tanned leather
as non usable material for compost

Bioassimilation

Through the growth of plants or micro-organisms the
biodisintegrated Zeo White leather is bioassimilated
into the ecosphere. The plant growth tests of the
Zeo White compost produced vibrant looking plants,
that were almost equal to the viability of the control,
figure 2a. The zeolite leather-containing compost
performs close to equal with conventional growth
compost . For the bioassimilation by micro-organisms

in aqueous conditions, the Zeo White pieces showed
rapid uptake of the leather substituents into biomass
as measured by the gas monitored in this test . The
zeolite material appears to be broken down by simple
primary enzymes that allow easy assimilation of
the amino acids into the bacterial cells, especially
compared to conventional leathers (Figure 2).
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Figure 2. Bioassimilation based on a) Plant Response Test for
Zeo White based compost, and bj the aguoues biodegradation
by micro-organims* for different materials: untanned collagen
zeolite tanned, conventional Tanning 1 and 2.

/Zeology and

biodegradabillity

Limitations

The biodegradability of a material can be hindered
by the choice of the chemicals applied in its
production. All of the above results obtained are
for pure Zeo White tanned material treated made
with properly selected harmless chemistries. In
case of leather articles, such as waterproof leather
or finished articles, the selected chemistry will have
an impact on the leather's overall biodegradability.
Zeo White leather offers a blanc canvas to create
fully biodegradable leather with, and to achieve
this the choice of additional chemistries has to be
carefully made.

Temperatur

‘Cool, wet lack of oxygen.

Landfill, waste water
treatment plants,
mud bogs. ASTM D5511

. 20°C

Oceans. IS0 20136

End-of-Life scenarios
& Ecotoxicity

The overall biodegradability of Zeo White material is
explored for different end-of-life scenaries, figure 3.
Under agueous, aerobic conditions, such as seas and
oceans, ponds and effluent treatment plants, the micro-
organisms will quickly biodegrade the tanned material.
When the Zeo White is entered into a natural, home
or industrial composting conditions than it will give
compost that has a positive effect on plant growth.
To date (2020-12), we have not yet obtained data for
the anaerobic end-of-life scenarios, such as landfill.

A careful screening of persistent chemistry that
could pose toxicological issues is standard practice
for composting systems . A screening of the zeolite
material showed that there are no components present
that would cause concern if the zeolite containing
compost were used to enhance soils.

For end-of-life scenarios such as oceans, water effluent
treatment plants, and compost, Zeo White is expected
to be biodegradable and will have a positive effects
on the soil composition.

Oxygen availability

Figure 3. The range of end-of-life environments and the test used to simulate them.

Notes & References

1. Testresult based on ISO 20200:2015. Plastics.

Determination of the degree of disintegration of
plastic materials under simulated composting
conditions in a laboratory-scale test (IS0 20200:
2015). International Standards Organisation.
Geneva, Switzerland

2. Compost evaluation based on BS EN

ISO 14995:2006, Plastics. Evaluation of
compostability. Test scheme and specifications
(BS EN ISO 14995:2006). The standard expects
that after 90 days in a biodisintegration
environment that no more than 10% of the
starting mass is held back by a 2 mm sieve at
the end of the degradation. Similar Compost
evaluations exist according to 1SO 13432 for
packaging materials, and I1SO 17088 for plastic
materials, or ASTM D6400 for the US.

3. The PRT test grows plants in a soil medium

that contains the breakdown products of the
material being tested. The growth of the plants is
observed and compared to controls. The plants
grew in the growth media that contained the
I1SO 20200 Zeo White leather compost.

4, Test results based on the ISO 20136:2017
biodegradation test (bioassimilation or ultimate
biodegradability) processes material in an aerobic
aqueous environment. The test measures how
much CO2 has evolved. Leather -- Determination
of degradability by micro-organisms (IS0 20136:
2017). International Standards Organisation,
Geneva, Switzerland.

5. The ecotoxicity (ECO-TOX) test screens for
restricted substances that would impact
environmental health. The test outcomes are
often compared to EU and North American
standard soil/compost standards.
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1. Nera and biodegradabi

What is Nera’s position on biodegradability?

We agree with Leather Naturally. Hides and skins are maostly a by-product that is dependent on the meat and
dairy industry. Transformation into leather is the best use for those hides, The leather industry is creating a
product that is both natural and long lasting - leather is unigue in its ability to combine beauty, comfort and
practicality. Biodegradable on itself is not the whole answer, it is merely a step towards a circular material.

Shouldn't leather be durable instead of
biodegradable?

Leather should be durable AND biodegradable. After long usage, re-use, repair and recycling, at its end-of-
life leather eventually ends-up in a waste stream and for a circular design it then needs to be biodegradable.
This way we allow the material to be biodegraded, composted and eventually bioassimilated by plants, for
example. Biodegradable leather is a step towards circular leather.

Can leather be

biodegradable?

What is the difference between the available
test methods?

In the table we have differentiated the maost comman test methods, representing different end-of-life
environments. The difference in these methods is found in conditions, e.g. humidity, temperature and
whether oxygen is present {aerobic) or not (anaerobic).

What test method(s) should | use?

Conditions determine biodegradability of materials, hence these conditions determine the optimal test method.
Conditions could be humidity, temperature and whether oxygen is present (aerobic) or not (anaerobic). ISO
20200 for example is a test method where the material is exposed to warm, humid aerobic environment
as seen in industrial composting. Where method UNI 11183 simulates home composting at almost the
same condition but now in a cool environment. The test method to use thus depends on the expected or
relevant end-of-life environment.

Temperature

Cool, wet lack of oxygen. 5 Cnp&
~available in the water.

Landfill, waste water
treatment plants,
mud bogs. ASTM D5511

Effluent treatment plans,
Oceans. IS0 20136

L
o

[=]
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Oxygen availability

Figure 1. The range of end-of-life environments and the test used to simulate them.

What substances are most suitable for biodegradable
leather?

Other than with plastics or synthetic materials the hide from which leather is made is biodegradable, a
great start. By turning hides into leather we want the material to become durable for a limited time only,
the choice of substances used throughout the leather production process influence this. Nera is performing
a more extensive research on the optimal choices when picking these substances.

Is Zeology tanned leather more biodegradable than
chrome or glutardialdehyde (GDA) tanned leather?

Before hides/skins are tanned, they are naturally biodegradable. The tanning process changes the chemistry
inside the leather fibers to make it more difficult for the enzymes from bacteria and fungi to break them
down. Any leather can be composted but the speed of degradation and environmental impact depend on
the tanning chemistry used. The tanning techniologies developed in the past mainly focused on the durability
(and longevity) of the leather; however, current society asks for an additional sustainability property —
leather that biodegrades into components that can enter natural cycles once again. Zeology tanned leather
does biodegrade gquicker than the traditional tanning technologies (Tan 1 & Tan 2) as shown in the graph.
The Zeology tanned material appears to be broken down by simple primary enzymes that allow easy
bioassimilation of the amineo acids into the bacterial cells, especially compared to conventional leather types.
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Figure 2. Bicassimilation based on a) Plant Response Test for Zeo White based compost, and b) the aquoues biodegradation by
micra-organims4 for different materials: untanned collagen, zeolite tanned, conventional Tanning 1 and 2.



4. Terminology

There are so many terms that relate to biodegradability.
What means what?

Chemical producers test the biodegradability of the individual substances and the terminology used is
designed to interrelate with the metrics specified in their test methods. A leather manufacturer, on the
other hand, cannot adopt all the terms that the chemical industry uses when describing substance because
in some of the definitions they reference test methods that are not used when testing leather. In the table
we have set apart the terminalogy, described their definitions and clarified to what material is relates.

The process by which any material or substances is broken into simpler components

Degradation Leather and chemicals
through non-eénzymatic methods using chemical [e.g.. acid), physical [e.g., wave
action), or both (e.g., light}.
Biodegradationt | The process by which organic materials or substances are decomposed by micro- | Leather and chemicals
organisms into simpler components such as carbon dioxide, water. and ammonia,
Composting Biadegradation in a: humid; organic; aerobic; high temperature findustrial), ~60°C; | Leather
or aerobic room temperature (home), -25°C; environment.
Ultimate The level of degradation achieved when the test compound is totally utiised by | Leather and chemicals
biodegradability | microorganisms resulting in the praduction of carbon dioxide, water, mineral salts
and new microbial cellular constituents [biomass).
Readily An arbitrary classification of chemicals which have passed certain specified screening | Chemicals
biodegradable tests for ultimate bindegradability; these tests are so stringent that it is assumed that
such compounds will rapidly and completely bisdegrade in aguatic environments
under aerobic conditions, see OECD 301 for specific screenings.
Inherently A classification of chemicals for which there is unequivocal evidence of biodegradation | Chemicals
biedegradabile in any test of biodegradability.

What is the difference between ‘biodegrading’
and ‘composting’?

Biodegradation passes through 3 stages: Biodeterioration (e.g., black spots on bananas - surface breakdown),
biodisintegration (e.g., the banana becomes soft due to bacterial breakdown, material breaks into smaller
pieces) and bioassimilation (e.q., the banana is broken into compost mass, taken into biomass - also called
ultimate biodegradability). Compastability is a specific case of a biodegradation process and mainly covers
the first two stages of biodegradation as seen in the graph.

Biodeterioration

Compostability
IS0 20200/
IS0 14855

Biodisintegration

Plant growth
& Ecotoxicity

Bioassimilation

How long does it take for leather to biodegrade?

The depends on a large variety of parameters. The main parameters are the what materials were used
to produce the leather; what was used to tan the hide, what was used to soften the leather and what
finishing was used. Other than that the conditions in which the leather is placed have a large impact as
well (e.g. humidity, temperature and whether oxygen is present or not). A shoe will not biodegrade while
somebody is wearing it but once it is put in e.g. a warm, humid environment over a longer period of time
biodegradation will start.
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Biodegradability
and disintegration
of leather

A sustainable leather value chain not only focuses
on the production of the materials but also on
their end-of-life scenarios. Society asks for a
re-focus on the sustainability of leathers that
are more biodegradable, and not just durable.
Explaining the biodegradability of leather in
specific and understandable terms is a key
element to the sustainability of the leather
industry. This whitepaper lays out the differences
in the terminology and draws a distinction
between chemical and whole material testing.

Executive Summary

The understanding of what substances that leather
breaks into after usage and whether they are
benign or harmful is important information for
consumers who want to make purchases that fit
their environmental preferences. Relevant test
results are useful for consumers to understand
the impact their product will have at the end-of-
life stage.

The differences in the terminology depict a major
distinction between the testing of the separate
chemical substances and whole-material testing.
Practitioners in the leather industry should be
familiar with the jargon used, the end-of-life
scenarios, and with the basic testing that is used
to simulate the different end-of-life environments.

A key advancement in the future success of leather
will depend upon the development of a balance
between long-lived leathers and ecological benign
short-lived leathers.

Responsibility & disclaimer: The information shared in this whitepaper is nat all-encompassing ar comprehensive and does not. in any way. Intend to create of
put irte implicit effect any elements of a contractual refationship. The primary purpose of this whitepaper is te provide useful information in order for the users
ta thoroughiy analyse their activities and make an informed decision. The information provided in this whitepaper was produced with the utmest diligence and
care, using the latest scientific views and insights. Where splicoble, references have been made, and sources have been transparently shared The authors of
this whitepaper cannot be held responsible for the potential consequences caused by omissiens or MisiNterpretations of the content

Sustainability at end-of-life

The end-of-life of a leather article is a vital part of
its sustainability. Video footage of ocean plastic
has highlighted just how important it is that
materials can degrade under natural conditions
with minimal interference’®*¥, The biodegradability
of leather is something that leather manufacturers
and fashion houses are increasingly interested
in. The end-of-life (bic)degradation of materials
depends on the environmental conditions: wet
or humid, with or without air, hot or cold. These
situations are simulated using different standard
test methods™®. Explaining the biodegradability
of leather in easy to understand terms is a key
element to the end-of-life sustainability of leather.

Before hides/skins are tanned, they are naturally
biodegradable. The tanning process changes the
chemistry inside the leather fibers to make it more
difficult for the enzymes from bacteria and fungi to
break them down. Any leather can be composted
but the environmental impact depends an the
tanning chemistry used. The tanning technologies
developed in the past mainly focused on the
durability [and longevity) of the leathers; however,
current society asks for an additional sustainability
property - leather that biodegrades into companents
that can enter natural cycles once again®’. The

Substrate (hide)

(
|

Figure 1. Substrate and substances combang into material

Substances (chemicals)

’a ® :
O9
—

tanning industry (both leather manufacturers and
chemical companies) has recoanized this re-focus
and is increasingly researching and creating new
tanning technologies that are supporting maore
biodegradable, ecologically benign leathers.

Materials such as leather are composed of multiple
components, The substrate (the hide} that
provides the strength can be tested for its own
biodegradability, and the substances {the chemicals)
contained in the material also can be tested for their
biodegradability’® 12, Finally, the material such as
leather composed of substrate and substances
results in a separate area for testing.

Chemical producers test the biedegradability of the
individual substances and the terminclagy used is
designed to interrelate with the metrics specified
in their test methods®3. & leather manufacturer,
on the other hand, cannot adopt all the terms™® 18
that the chemical industry uses when describing
substance because in some of the definitions they
reference test methods that are not used when
testing leather.

Material (leather)

Respensibility & disclaimer: The information shared in this whitepaper is not all-encompassing of comprahdagive and does not, in any way, intend 1o create or
put into implicit effect any elements of a contractuaf relationghip. The primary purpoge of this whitepaper is to provide useful information in order for the users
to thoraughly analyse their activities and make an infarmed decision. The information provided in this whitepaper was produced with the utmost dilgence and
care, using the latest screntific views and \nsights. Where apghicable, references have been made, and sources have been transparently shared The suthors of
this whitepaper cannot be held respensiole for the potential consequences caused by omissions or misinferprerahions of the content
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Y FOR LEATHER

or both [e.g., light)™88.12.14

The process by which any material or substances is broken into simpler components | Leather and chemicals
through non-enzymatic methods using chemical {e.g., acid), physical {e.g., wave action),

Biodegradationt | The process by which organic materials or substances are decomposed by micro- | Leatherand chemicals

ofganisms into simpler components such as carbon dioxide, water, and ammanjal™# 11811,

Compaosting Biodegradation in a: humid; organic: aerobic; high temperature findustrial), ~60°C; | Leather
or aerobic room temperature (home}, ~25°C; environment=03514,
Ultimate The level of degradation achieved when the test compound Is totally utilised by | Leatherand chemicals

biodegradability | microorganisms resulting in the production of carbon dioxide, water, mineral salts
and new microbial cellular constituents (biomass)®* 10111

Readily An arbitrary classification of chemicals which have passed certain specified screening | Chemicals

biodegradable tests for ultimate biodegradability: these tests are so stringent that it is assumed that
such compounds will rapidly and completely biodegrade in aguatic environments
under aerobic conditions, see OECD 301 for specific screenings™,

Inherently A classification of chemicals for which there is unequivocal evidence of biodegradation | Chemicals

biodegradable in any test of biodegradability™.

Tectinrn nf che
[ 8] [

The main test used to measure the biodegradability
of chemicals (substances) is the Organisation for
Economic Cooperation and Development (OECD)
301 method®. OECD 301 is not used to measure
the biodegradability of leather because it is a
composite of hide and chemicals. Companies have
been measuring the biodegradability of chemicals
for decades and this method tests whether organic
compounds can be broken into carbon dioxide
and water and how easily that is achieved®®.
The terms for ‘inherently biodegradable’, ‘readily
biodegradable’, and 'ultimately biodegradable’ are
defined in OECD 301" and apply to chemicals only.

Which chemicals are biodegradable, and which
are not, is more complex than initially thought.
Each chemical needs to be checked to be able to
determine the ability to biodegrade in a fast, or slow
manner - or whether the time it will take will be too
long for the test®. [t is essential to separate the
tests for chemicals from those used for leather®®,

Biodegradation of a material such as leather

undergoes three different stages™*%;

1 stage: Biodeterioration, (e.g., black spots on
bananas - surface breakdown)

2™stage: Biodisintegration (e.g., the banana
becomes saft due to bacterial breakdown,
material breaks into smaller pieces)

3™ stage: Bioassimilation (e.g., the banana is broken
into compost mass, taken into biomass)
- also called ultimate biodegradability.

During the first two stages, leather breaks down
into smaller components. In the third stage, these
components are assimilated as nutrients by
microorganisms. Materials that remain at the 1*
or 2" stage are not ultimately biodegradable and
persist in the environment, typically as small pieces
or scraps).

Compaostability is a special case of biodegradability™*.
Compostability is the capacity of a material to be

Responsibility & disclaimer: The infarmation shared in this whitepaper is not all-encompassing or comprehensive and does not, In any way, Intend to create or
put inte implicit effect any elements of a contractual relationship. The primary purpoge of this whitepaper is o provide useful information in order for the users
to thoroughly analyse thelr activities and make an infarmed decision. The information provided in this whitepaper was produced with the utmost diligence and
care, using the latest scientific views and ingights. Where applicable, references have bren made, and sources have been transparently shared, The authors of
this whitepaper cannot be held responsible for the potential consequences caused by omissions or misinterpretations of the content.
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biodegraded into compost and it relates to the first
two stages of biodegradation. It requires specific
environmental conditions where ecological toxicity
criteria are applicable. Composting produces
biomass that is nutrient-rich and can be used for
soil enhancement. The growth of biomass, based
on the compost from the biodegraded materials,
closes the material cycle.

Compostability is tested according to the ISO 20200
norm for packaging material which is adapted for
testing of leather. The compostability test ranges
from mainly the 1* to 2™ stage of biodegradation.
By adding a plant growth test to the compostability
test, the 3" stage can be fully simulated.

The ultimate biodegradability of (biojdisintegrated,
i.e. ground, leather material under agueous
conditions is tested according to ISO 20136, This
test focusses only on the 3™ stage, bioassimilation,
for the biodegradability. When a material passes
through all three stages of biodegradability then
it is fully taken up as new biomass and closes the
material cycle.

Leather and the articles made from it at the end
of their life can be found in environments such as
landfills, effluent treatment plants, and composting
units or littered in nature’”. In Figure 2, these
environments are compared and the common tests
used to simulate the different environments are
shown* 513149 A single environment could contain
oxygen (aerobic) and be relatively dry in which
case it could compost (either through high or low-
temperature methods). In other environments,
the leather could be found in a large amount of
oxygenated water and the bacteria present could
break down the leather.

A landfill is the most common environmental fate
of leather and is typified by no oxygen {anaerobic),
sometimes with a large amount of water. The
bacteria in these landfill environments can resist
high temperature®,

Aerobic, aque

‘Cool, wet lack of DWQER

Landfill, waste water
treatment plants,
mud bogs. ASTM D5511

Figure 2. The range of end-of-life environments and the test used to simulate them.

Responsibility & disclaimer: The information shared In this whitepaper is not all-encompassing or comprehensies and does not, in any way, Intend to create ar
put inte Implicit affect any elements of a cantractual relationship, The primary purpose of this whitepaper is to provide useful infarmation in order for the users
1o thorgughly analyse their activities and make an informed decision. The information provided in this whitepaper was produced with the utmast diligence and
care, using the latest sciantific views and insights. Where applicable, references have been made, and sources have been transparently shared. The authors of
this whitapaper cannot be held responsible for the potential consaquences caused by omissions or misinterpretations of the content,

Low moisture content in leather is a leading
determinant of its biodegradability and is generally
what makes leather resistant to breakdown during
its working life. If the leather is susceptible to
biodegradation, then the water content could limit
whether that biodegradability takes place.
Like a biscuit, which is very biodegradable, the
bacteria and fungi present on that biscuit can never
begin their degradation until they get a supply of
water. This level is known as water activity. Leather
cannot biodegrade in a dry biosphere environment,
which may include day-to-day life. End-of-life
biospheres are typified by high moisture contents
which encourage microbiological growth.

Most types of leather are coated with polymers
that range from biodegradable substances to inert
plastics. In general, as the polymer becomes more
inert chemically, the biodegradability decreases®”",
Some of these coatings may take hundreds of years
to break down'®,

lest method:
The tests used to understand the biodegradability
of leather can be broadly divided into two types: 1)
end-of-life simulations that artificially copy different
environments, and 2) tests to see if leather in those
environments will have a positive or negative impact.
Materials such as plastic, biopolymers, textiles,
have individual test methods, specifications, and
terminology for their biodegradability*®tY. The ISO
20200 /UNI 11183/ ASTM D5511 biodegradability
methods are used for leather but are originally
designed for plastics, or other materials'®***.

ISO 20200 /UNI 11183 tests the compostability
of materials. The ASTM D5511 method is used to
test leather biodegradability behaviour in landfills.
ISO 20136 tests the ultimate biodegradability of
grinded leather. The ecological toxicity and plant
response (OECD 208) tests examine the leather-
containing compost to consider the environmental
impact of that compost.

See appendix for a full explanation of all test methods
and the relevant conditions and criteria, Appendix A.

Stakeholders in the value chain of sustainable
leathers and leather articles must have a focus on the
end-of-life scenarios of their products. Society now
asks for a re-focus on the sustainability of leathers
to beceme more biodegradable, and not just durable.
Understanding and explaining the biodegradability of
leather in terms of readily biodegradable, ultimately
biodegradable, or compostable, is a key element to
the sustainability of the leather industry.

This paper has laid out the differences in the
terminology and has drawn an important distinction
between the testing of chemical substances on the
one hand, and whole-material testing on the other
hand. Stakeholders in the leather industry can now
also understand that biodegradability, is determined
both by disintegration as well as bioassimilation.
For the different end-of-life scenarios, specific
jargon is used as well as specific testing methods.
Biodegradability of leather in an aerobic humid
condition is tested through a composting test for
the biodisintegration, and a plant growth test for the
bisassimilation, eventually closing the material cycle.
Understanding what components the leather breaks
into and whether the breakdown products are benign
or harmful is important for consumers who want
to make better environmental purchases related
to the impact their product will have at the end-
of-life stage.

A key advancement in the future success of leather
will depend upon the development of a balance
between long-lived leathers and ecological benign
short-lived leathers.

Responsibllity & disclalmer: The information shared in this whitepaper ks not all-encompassing or comprehensive and does nol, in any way. intend to create or
put inte implicit effect any elements of a contractual relationship. The primary purpose of this whitepaper is to provide useful information in order for the users
ta thoreughly analyse their sctivities and make #n informed decision. The information provided in this whitapaper was produced with the ytmost diligence and
care, using the latest scientific views and insights. Where applicable, references have been made, and sources have been transparently shared. The authors of
this whitepaper cannot be held responsible for the potential consequences caused by omissions o midinterprétations of the cantent.
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Appendix A

Method

Details Relates to
OECD 301 [A-F) Conditions | Aqueous salution [of the substance], 25°C, inoculum, essential nutrients [28 | Chemicals
Agueous ultimate days).
biodegradability of : 3
subst:n:es o) i Why? Substance undergoes biodegradation in solution to see if they can be broken
: into CO? and water.
Criteria The material will be defined as non-biodegradable, inherently
biodegradable, ar readily biodegradable [by definition).
IS0 20200 Conditions | Test pieces, compost, air, meisture, 58°C, compost inoculum (30-180 days). Leather
Industrial thermal/ = W c g 7 i
Siodisintegration Why? Ths material undergoes blodisintegration in industrial composting to seeif it
‘ ST will breakdown.
of plastic {or similar)
material . Criteria The test material is said to be biodisintegrated if no more than 10% of the
material is retained ina 2 mm rated sieve after S0 days testing.
UNI 11183 Conditions | Test pieces, compost, air, moisture, 25°C, compost inoculum [& months), Leather
Home thermal/ i e i = —
biodisintegration Why? The material undergoes biedisintegration in lndl..rs'rrrai composting to see if it
of plastic (or similar) will breakdown, same as IS0 20200, but at ambient temperature,
material 4. Criterfa | The test material is said to be biodisintegrated i no more than 10% of the
materialis retained in a 2 mm rated sieve after 50 days testing.
IS0 20136 Conditions | Aqueous, 25°C, leather powder. sludge inoculum, some nutrients. and Leather
Determination of controls (28 days) - CO” evoived measured.
degradability b
"::m e a::;:s Lo Why? To see whether leather can be broken down into CO? [and water) at a rate
I"i‘l ' comparable to a collagen standard,
Criteria The collagen contro! must biodegrade more than 70% during the test. If the
leather can match or better than that then the leather is said to be aerobically
ultimately biodegradable.
ASTM D5511 - Conditions | Anserobic, high solids, 25°C, landfill digestate inoculum, leather (28 days) - | Leather
Landfill simulation biogas measured.
to degrade any solid T 7 ] ; 3 3
Q, i Why? Te see if leather can biodegrade in the anaerabic conditions of landfills sites
rmaterial 2,
Criteria The control must biodegrade into biogas more than 70% during the test,
If the leather can match or better than that then the leather is said to be
anaerobically ultimately bicdegradable.
Ecotox - Conditions | Standard tests that check for restricted substances in compost or soil. Compest
Toxicity of resuiting T Fli i i i i
{eather compast 17, Why? e use of leather composts should not add unwanted substances to soil.
Criteria Restricted substance free composts do not include lower metals,
halogenated chemicals, pesticides, polycyclic aromatic hydrocarbons, and
phthalate esters compared to EU and US soils limits.
WRAP 3.0, ASTM Conditions | Growth media and leather compost, plant seeds, light, water (2B days). 23"C | Compaost
R0 s RN PRT hether leath: bi ich or bi th th
Plant response test Why? tests w er leather compost can bicenrich or biosupress the grow!
(PRT) to leather Spien
campast 151837, Criteria | Plant growth, measured by: mass, total number of leaves and the visual
observation of the plants are compared to the growth of a positive and
negative control.
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Bio-polyurethanes

Polyurethanes are one of the most versatile and
commonly used polymers in the world and are
obtained by a poly-addition reaction as follows:

OCN—R—NCO + O—R'—OH
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Bio-polyurethanes

With current technology, it is almost impossible to
achieve polyurethane with a 100% renewable and
sustainable bio-based carbon content. However, it is
possible to add quite a bit of bio-based carbon
content and reduce CO2 emissions, by using bio

polyol.

Bio polyol or natural oil polyol (NOP) is synthesized

from various vegetable oils and other renewable

sources, for example, pine oil, which is a by-product

|n the Euip and paper industry. Bio polyol offers a
igher bio-based carbon content and a reduction in
2 emissions.
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BIO-Polyol production

Enzimes Microorganism Polymerization

Biomass Glucose Bio-Diol Monomer Bio-Polyol
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BIO-PUD Production

Diisocyanate + Bio-polyol
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Products: Technical data Sheet CODY PUR BIO 100

Aliphatic renewsable polyurethane in water dispersion

Properties

Appearance : White liguid

Active Substance s 37 —39%

pH (Sol. 10%6) / Charge :7.5=9.5 fAnionic

Water solubility : Fully miscible

Storage : 12 months in original well closed container
Characteristic and application

CODY PUR BIO 100 is an aliphatic polyether dispersion containing about 52% of
renewable materials which forms a gloss, medium soft and elastic film.

CODY PUR BIO 100 is mainly added into bottoms and pre-bottoms to improve the

coverage power and the physical performances, particularly flexes and adhesion.
The product has excellent heat, light and hydrolysis resistance.

'U CO uYEco' Attention: Keep from freezing; preserve between 5 and 40°C-stir well before use
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Products: Technical data Sheet CODY TOP BIO 200

Muodified renewable polyurethanes in water dispersion

Properties

Appearance : Whitish fluid

Active Substance - 15.5-17.5%

pH (Sol. 10%) / Charge : 7.5 - 9.5/Anionic

Water solubility : Miscible

Storage - 12 months in original well closed container
Characteristic and application

CODY TOP BIO 200 is a gloss water-based topcoat containing about 60% of
renewable materials particularly developed for upholstery and leather goods
articles. It forms a gloss and medium soft film with slightly rubbery and silky and
feel.

CODY TOP BIO 200 has good dry and wet rub fastness and excellent flexibihity.

It can be usad alone or in combmnation with other matt topcoats.

We suggest its application by spraying after the addition of one of our crosslinkers.
The maximum ghoss is obtained with polyazindine crosslinker.

The product has excellent heat, light and hydrolysis resistance.

Attention: Keep from freezing; preserve between 5 and 40°C-stir well before use
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&9 Gematas

GE.MA.TA. 5.p.A.
Via Rampa dell’ Agno, 6 - 36070 Trssino (V1) - ITALIA Codice
Fiscale/Partita IV A 00669660243

Dichiarazione GREEN

TIPO: Linea rifinizione pelle
NUMERO DI SERIE: GOJ01602
ANNO DI FABBRICAZIONE: 2021

GEMA.TA S.pa., dichiara che la linea venduta a Bovat SRL matricola GOJO1602 composta da
GREENSTARs-1800/3 ¢ tunnel Stardrier-IR-1800 infrarosso con relative testate hanno le seguenti
caratieristiche:

La macchina a rullo identifica 1’alta tecnologia dello sviluppo di Gemata inglobando 1'importante
visione ecologica nel rispetto dell’ambiente, della salute ¢ della sicurezza dei lavoratori.

Tale osmosi di tecnologia permette inoltre un saving elettrico grazie all’utilizzo di motoriduttor: ad
alta efficienza, un confort ergonomico nell’introduzione delle pelli grazie all'utilizzo di un spreader
inclinato, congiuntamente sono predisposti dei sensori con tecnologia di radiofrequenza RFID per
ridurre tendendo a zero la possibilitd di infortuni.

Inoltre la macchina & composta da un collettore di elettrovalvole con cavo multipolare per ridurre il
numero di cavi elettrici salvaguardando spazio nelle spalle della struttura e riducendo le ore di
montageio.

In linea con il principio sposato da Gemata le macchine a rullo riducono drasticamente 1"impatto
ambientale eliminando I'overspray abbattendo notevolmente gli sprechi di acqua e di prodotto.

I forni sono equipaggiati con tecnologia ad infrarosso, ogni comparto prevede pannelli di isolamento
termico, set di lampade radianti ad onda media e regolazione indipendente della temperatura
permettendo una regolazione fine.

Le lampade IR sono controllate tramite software che ne permetie il funzionamento in modaliti
modulare al fine di ottenere un notevole risparmio energetico, inoltre & presente una funzionalitd
green stand-by, questa opzione permette, in modalitd di non lavoro, alle lampade di abbassare la
propria energia entrando in risparmio energetico per poi essere risvegliate tramite un apposito
pulsante per riprendere il lavoro. Il connubio della Greenstars con i forni IR permettono un risultato
qualitativo oftimale rispettando 1"ambiente e mantenendo un equilibrio naturale considerevole.
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Inchiostri ecologici

Sublitex utilizza coloranti certificati completamente privi di
sostanze pericolose e che non contengono allergeni.

@ Stampa digitale senza sprechi

L'esecuzione "Just in time"” fa si che il consumo di ink sia limitato
alla richiesta dello stampato, non esistono quindi resi di
lavorazione da gestire in recuperi e bassissimi sfridi di

lavorazione.
L
asaq  Smaltimento fumi

| vapori di stampa captati in fase di esalazione vengono
convogliati ad un impianto Ossido Termico Rigenerativo (OTR)
acconsentendo un bassissimo impatto ambientale.

((© ) Riciclaggio degli inchiostri

Tutti gli inchiostri nel nostro processo di produzione di stampa
rotocalco vengono interamente e costantemente riutilizzati.

- 0 Processo water-free
%

| processi di stampa Sublitex, con tecnologia rotocalco e digitale,
sono completamente water free and energy saving, infatti la
stampa digitale e la stampa rotocalco presenti in Sublitex non
utilizzano acqua nella fase di trasferimento (solo in piccola parte
per riscaldamento). Il consumo idrico & passato dal 2010 (101 mc
per tons prodotta) al 2018 (15 mc per tons prodotta), ovvero con
una riduzione del 85% cresciuta costantemente nel tempo.

(; Riutilizzo dei cilindri di stampa

Per la produzione di nuovi progetti vengono costantemente
riutilizzati i cilindri di stampa.

| cilindri vengono rielaborati all'interno dello stabilimento
secondo le rigorose norme ambientali europee.

J:) Carta certificata

FSC

La carta utilizzata nel processo di lavorazione proviene da
cartiere certificate FSC (Forest Stewardship Council), e pud essere
riciclata o riutilizzata in altri settori.

©!'v Processo di stampa a trasferimento

sostenibile

Anche il trasferimento del disegno dalla carta al tessuto & un
processo completamente pulito/asciutto. Infatti, non viene
generato alcun inquinamento dell'aria o dell'acqua durante la
stampa con carta a trasferimento termico Sublitex. Inoltre tale
processo non necessita di preparazione e finissaggio del tessuto
che sono water and energy consumer.

@ Tessuti riciclati

Sublitex offre sul mercato una collezione di tessuti stampati con
la tecnologia transfer in poliestere riciclato completamente water
free. Tali tessuti e indumenti stampati con la carta a
trasferimento termico Sublitex possono essere riciclati e
riutilizzati nella produzione di nuovi indumenti.

Per vedere tutte le certificazioni clicca gui
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I sottoseritto Giuseppe Sunano. in qualita di legale rappresentante della Formeidee srl con sade in
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Che etichetta tessuta "SORRY '™ DIFFERENT™ surd realizzata ¢ fornita all znends Different di Narda
Toncelli con sede a Pontedera (P1) alla Via Ennico Capecchi 92 E PIVA 02269340502 wrilizzando filato

100% poliestere neiclato.

Si nlascia in allegato scheda tecnica,

Cordiali saluti.
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