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‘AII data and recommendations herein are

accurate at the time of publication Smit

Tanning B.V. — Nera reserves ’the right to

modify them without notice. Work conditions

‘ and type of raw material can affect the final
results. It is the responsibility of the user to

apply the recommendations to the actual

conditions and particular purpose.
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Global Zeology adoption
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/Zeology adoption

Tanneries

Over a 100 tanneries in Europe, Asia,
North and South America and Africa are
working with Zeology.

Ranging from R&D applications, to bulk
scale and full commercial production
towards brands and OEM’s.

Hides & skins

Zeology is used for cows,
bulls, jaks, sheep, goats,
buffalo’s, deer and several
other sources.

Lime split & full substance
Zeology leather is made on lime
split hides, full substance hides.
Both salted and green hides.
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Leather articles

Zeology tanned leather is used for
e.g., bags, shoes, belts, leather
accessories, furniture, automotive
and aviation leather

Brands & OEM'’s

Over 50 brands and OEMs are
directly or indirectly involved with
Zeology. Zeology leather is being
offered, is being tested, is

approved or offered to consumers.

a smit & zoon company



Zeology adoption
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RE:SUEDE biodegradable sneaker : LN \
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The first chrome free sneaker in the
US by ltalic

Italic, a direct-to-consumer e-commerce marketplace in the USA

Ted Louise X Zeology

Compostable and circular bag
collection

has launched a pilot program of

. . L gy Ld e ed L: ini isti
A timeless and sustainable gy tanned leather minimalistic

footwear collection white sneakers. The Zeo

With thes
READ MORE >

are offered in thre

styles.

cers Italic is

enting the very first chrome free

sneakers in the US market

Tasman Leathers of New Zealand + Volgen ++»

A tanning agent that provides both sustainability benefits and superior leather
performance — Royal Smit & Zoon Zeology is designed to deliver

tanned leather

READ MORE >

Zzology is zeolite-based and therefore chrome-free, heavy metal-free and

aldehyde-free. It's the ultimate sustainable alternative to existing tanning
and Tasman is proud to support a product that aligns with what we bel

Scan-Hide A/S + Volgen =++

ScanHide 520yolgers

This is the ‘_|ture...?f

lb.

Black fashion bag in collaboration Coat and leather trousers by Mart Sustainable safety shoes by EMMA Zeology is a revolutionary tanning agent providing green benefits without
with Sitoy Visser Safety Footwear compromising the leathers superior performance. It surpasses all characteristics

including, grain tightness, physical leather properties, lightfastness, and heat-

In a speci

we have created a small The leather used for these fashion items is wt

supple lambskin The use of Zeology leather significantly reduces the environmental resistance. In addition, its bright white color enables white leather and lighter and

black higt impact of the production of the EMMA

1y leather leather is tanned with Zeology by Spanish tannery Riba Guixa.

brighter colors than ever before.



Chemistry & Mechanics
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How does Zeology tanning work

Zeology tanning agent Zeology in pickle

Zeolites are microporous, alumino- » -: - : The zeolite’s initial structure is
silicate minerals that form the basis of e crystalline. In the pickle float it falls
Zeology tanning. The tanning agent is '“"" apart into smaller structures. This
free of chrome, aldehydes and heave- .S | = is a dispersion and not a
metals. o : solubilization into the separate

# ‘ elements.

A . : | ; .

Penetration into fibers ‘ ° ACt':}’at'O“ b -
; & In this process the disperse

STy beglr.ms 4 .penetrate ‘the ' . Zeolo tapnnin agent coveF;s the

collagen matrix. While penetrating, v e gy tanning ag

parts of the zeolite tanning agent start v ol L .." ‘;' ' collagen f'bﬁrs hmE ahr"e(‘j"" ‘;ndl

to interact with the collagen, increasing ' 5 el ,f;a 7o f:ontlnugus Sh eath. TC. ml i ua”
the shrinkage temperature, Ts. P ' //ﬁ/ : e s 0P @Y% Interaction has a relatively sma

- [ el ‘L PY "g S " strength, whereas the whole

zeolite network has a large
strength.

For more details see ‘The science and chemistry behind Zeology’ on www.neratanning.com

NERA

a smit & zoon company
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upply Chain

1able sourcing and supply Element % of Earth's Crust

e I|shed scalable and global supply chain for Zeology "‘ ; R » Oxygen (0) 46.1%

o :
e is built from the elements Aluminum (Al), Silicium (Si) and Oxygen (C : Silicon (Si) 28.2%
most abundantly available eIements in the Earth’s crust (~40km ; < . e ‘S Aluminum (Al)  8.2%

; hree el Iron (Fe) 5.6%

Fhrog s i @8 . il YRK Calcium (Ca) 41%
Tk Sodium (Na) 2.3%
Magnesium (Mg) 2.3%

Potassium (K) 2.0%

Titanium (Ti) 0.5%

Hydrogen (H) 0.1%

Other elements 0.5%

Total 100.0%
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ZEOLOGY | P919RQ49

Leather | Tanning and Retanning Agents | Mineral tanning agents

Other Name: MZ 8132

LEVEL 3: CHEMICAL
SUPPLIER SITE VISIT

Your ZDHC ChemCheck™ report confirms that your product has been verified to the above ZDHC Conformance

Standard.

Product Description

Sustainable Zeolite tanning

Inventory Product Conformance

*

Level 1 - Passed a third-party review of documentation
or an analytical test report where the data meet the QA
and QC requirements in the MRSL Conformance
Guidance to be accepted as evidence of conformance.

* %

Level 2 - All requirements for Level 1 passed and
passed a review of the product stewardship practices
of the chemical supplier by the third-party certifier.

Tell me more about MRSL conformance

L. 8

Level 3 - All requirements for Level 2 passed and
passed a site visit to the chemical formulator to
evaluate their product stewardship first-hand.




Cradle to Cradle Material Health Certificate - Platinum

Zeology has received the
C2C Certified Material

Health Certificate™
at the Platinum level

The circular choice for your
leather goods.

’ Zeology

Zeology
ISSUED TO Smit & Zoon BV,
STANDARD 3.1 EXPIRES 19 December 2023

LEAD ASSESSMENT BODY

EPEA GmibH - Part of Drees & Sommear

PHASES AND PROCESSES CONSIDERED IN THE CHEMICAL TOXICITY ASSESEMENT

Marufaciuring, professional usa; Intanded end of use: reease to the environment; Unintengied end of wses landfiing,
Incineration

PRODUCTS COVERED

This proguct was assessad axclusively for use by professional tannenes trained In the proper handling and use of
protective equipment for products which cause skin and aye Imitation. The requirements for cerffication have only besn
met under these conditions.

PRODUCT OPTIMIZATION SUMMARY
Cradie to Gradle Gerfified® Banned List compliant

Material Health optimization strategy not reguired

Mo exposure from carcinogens, mutagens, or reproductive tocdcants

WO emissions testing not required for this product type

Product is fully optimized - does not contain any GREY or x-assessed chemicals

Process chemicals have been identified and none are GREY or x-assessad

PERCENTAGE OF ASSESSMENT RATINGS PRODUCT
CHEMICAL SUBSTANCES BY WEIGHT OPTIMIZATICN
ASSESSED BY WEIGHT 3

wor BORES 26N ¢ 39,134 75%

o o
aorb c K GREY
nveniory threshoid for chemicals in _ N
each materiasl = 100 ppm = 2=l
% CHEMICAL SUB3TANCES 5 CHEMICAL 3UBSTANCES

NERA

a smit & zoon company



ToxFMD Screened Chemistry Certified

- ROADMAPTO
2ERD

SCREENED ZDHC MRSL
CHEMISTRY® Level 1 Conformance

ToxServices hereby grants use of the Licensed Mark

Zeo | Ogy iS L =y :—'ML:‘ ‘ : identified above to:

Smit Tanning B.V.'s Zeology

TOX F M D S C re e n e d : T, This Certificate confirms that the following product

has met ToxFMD Screened Chemistry® Program

C h e m i Stry® C e rtifi e d Y . requirements, including establishing ZDHC MRSL

Level 1 Conformance (v. 2.0):

MED

SERVICES

) ? - . CLIENT CERTIFICATE# =
. . : R ik Soit Tanning BV, 643
The eco-friendly choice : >
FORMULATION FMD# O
Zeology 812
ToxEMD* VERSION ISSUE DATE x
3.0 December 2, 2021 “

ToxFMD SCREENED CHEMISTRY" SCORE EXPIRY DATE
338 December 2, 2024

gl # LD

Margaret H Whittaker, Ph D.. M PH., CBiol ,FRSB.ERT , DABT
ToxServices L1.C

A
|
¢

T

To vesifyy stats of cestificate. please visit wwwiosservices com to access cestificate registry

NERA

a smit & zoon company



Winner - Green Product Award 22
in the category Best of New

I

Best of
2022

Since 2013, the Green Product Award
distinguishes products and services, good in
sustainability, innovation & design. It is
aimed at products & services on the'market
from start-ups and established companies
who wish to highlight their sustainable
achievements.

Creators of visionary concepts - not on the
market yet - head to the Green Concept
Award.

The Green Product Award raises awareness
& visibility through its own channels (7
million online contacts) and additionally
with the media and trade fair partners in
Germany.

Outstanding participants have a chance to
become a Member of the Green Future
Club to enhance their network.

asmité


https://www.gp-award.com/en/gcaward
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Compostable Leather & Biodegradability
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Dr. Ir. Wouter Hendriksen - R&D Manager Nera & Zeologist
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Compostability Sustainability at end of life

* Making compostable leather starts with the end-of-life in mind and then reverse

engineer/design.

* Biodegradability needs to be considered at all stages in the chain of production

and during the life cycle of leather

* Biodegradability is a
- material property, i.e., plastics, packaging, textile, leather, building materials.
- complex matter of end-of-life scenarios, testing methods and terminologies.

- the testing of substrate, substances and materials under environmental

conditions.

We focus on biodegration under controlled conditions (industrial composting).

Testing for compostability is time consuming (3 to 6 months)




Biodegradability vs. Compostability

* Compostability is a specific case of a biodegradation process, under

controlled conditions with a limited time frame. 1st Biodeterioration

 Industrial compostability can be analysed with different methods, Compostability
ISO 20200/
ISO 14855

all adapted for leather, examples are ISO 20200, ISO 14855.

* Compostability focusses on the Biodeterioration & Biodisintegration

Biodisintegration.

e Atypical time frame of 90 to 180 days of testing is given to

Plant growth

decompose the material up to 90% minimum. Bioassimilation .
& Ecotoxicity

* Plant growth and Ecotoxicity follow to close the cycle (OECD 208),

with the Bioassimilation

« NERA

a smit & zoon company
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on of Zeo White based
rtained — 1SO 20200

Table 2: Testing opemtmn, obserwtlnns, and results{'l'hen'mpl'lllc}
o Test Requirement Days from Start Operation

) nmg\the degree of disintegration of plastic materlal e 5 EE—

A 1,2,34,7,9,11,14 ‘Weighed and rem:.'red to original
i £ e e mass. Mixed.

‘Weighed and restored to original
mass. Mo mixing done.
Weighed and restored to 0% of
eriginal mass. Mo mixing done.
Day 30-60 (twice 2 ‘Weighed and restored to B0% of

wesk] eriginal mass. No mixing done.
Day 60 onwards Weighed and restored to 70% of
[twice a week) original mass. No mixing dene.

=R

7 days ‘White mycelia appeared quickly

Incubstion [S8°C, 50 days) — observations (for 14 days Only 3 hint of ammonia
all replicates):

21 days ery few pieces left by Day 11

| The average dmntegmhun fnr thE t-ESt sample was 1un tﬂﬂ:ﬂi imeasured as change in mass) irFter the ‘ 28 days Some reactars cannat see samples

35 days Earthy smell

thermophilic stage. There is no leather industry spedification as such that defines the desirable degree of ! ‘ 42 daye
diSiI"ItEETBtiﬂr‘l 49 days Mo changes

Mo changes

56 days Compaest progressing as normal

63 days Compast progressing as normal

2 77 days Compast progressing as normal
The packaging industry specification (BS EM 13432:2000) that informs the requirements of EU Directive 84 days Compast prograssing 23 normal

50 days Thermophilic terminated

24,62 (EC states that in terms of disintegration @ material is said to be disintegrated, in compost, if 0% of
the starting material passes through & 2 mm sieve after the thermophilic incubation period (first 20 days).

Sample weight (Mi], in triplicate [end): Mean: 0.00 g (20.000 g)

Sample disin ticn, O, [thermophilic):

- (Ml ;:‘ =100 100.0% (+0.00%) (0.0% stays in the 2 mm sieve)

C:N ratio: 35:1

0.00% of the test sample was retained by a 2 mm sieve after the thermophilic stage and would thus pass

pH: 7.70 (0.02)
Synthetic compost evaluation (end
the BS EM 13432:2000 requirement. It seems full disintegration took place around Day 11-15. Dry matter (DSt): 33.13%

Volatile solids (VS 92.80%

Synthetic compost’s decrease in volstile solids
r thermophilic:
Sufficient disintegration was observed in the thermophilic stage and therefore, the mesophilic phase FLnanmsmeny

_ [iMgxosx v.il)—(lrE xoSpx vs[j
R= ( (My = DS x V) * 100

was not reguired.




Compostability leather bags and shoes

RE:SUEDE

Sports company PUMA has developed an experimental version of its most iconic
sneaker, the SUEDE, to test for a product to make it biodegradable. By doing so,
PUMA aims to meet the growing demand for sustainable products for a better
future. The RE:SUEDE, which uses the latest technology available today, is made
from more sustainable materials such as Zeology tanned suede, biodegradable
TPE and hemp fibres. The Zeology tanning system is based on the mineral zeolite
and is chrome-free, heavy metal-free and aldehyde-free.

Return to Nature

The leather used in the Return to Nature collection uses a pioneering tanning
and finishing method, developed with Richard Hoffmans (est. 1899) and Nera
Tanning, resulting in a product that is chrome, heavy-metal and aldehyde-free —
and thus able to biodegrade. The hides are tanned with Zeology, an innovative
new way of tanning that replaces chrome (which hinders biodegradability) with
zeolite. It refrains from the use of PU coatings, and is finished instead with liquid
silk to allow the bag to biodegrade 89.2% in 28 days, with tests showing 100%
disintegration in 45 days under composting conditions

ANYA HINDMARCH



https://eu.anyahindmarch.com/pages/return-to-nature?utm_source=NMPi&utm_medium=cpc&utm_campaign=NMPi&utm_term=PPC&utm_content=search&gclid=Cj0KCQiA7oyNBhDiARIsADtGRZZ3Rg2QJwcVc8Vfuf0vachDFCPYU21E8hrPUh2BaDWRqXvv2QDahakaAsRvEALw_wcB&gclsrc=aw.ds
https://www.neratanning.com/zeology/
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Zeology, effluent & waste

-

Dr. Beate Haaser - Environmental Affairs




Effluent & Zeology

Zeology processing creates a waste water stream that can be treated in existing

treatment plants like any other effluent from chrome tanning.

Each tanning agent yields specific effluents, with specific needs for treatment,

and Zeology is no exception. Specific characteristics of Zeology’s waste water

compared to the most widespread tanning methods (Chrome, GDA) are:

O

©

Comparable amounts of float drained
COD comparable to chrome and lower than GDA tanning
Lower salt freight (chloride and sulphate) than chrome tanning

Slightly higher in suspended solids and ash content

These insights are based on the tanning floats drained from limed pelt to wet-

semi finished with identical pre-treatment.




=8 Chrome A GDA  =—O=Zeology

Water usage
1000,00

100,00

Chrome

Aluminium Conductivity

work in progress




Zeology leather shavings

e The waste streams that arise from the tanning and tanned leather are typically
shavings, clippings and sludge. With the use of Zeology, these mainly contain
zeolite, as well as the natural collagen. Therefore, these waste streams are
typically heavy metal-free, white of color and easy to handle.

* Furthermore, the sludge stream can be treated so that it meets the right
conditions to be biodegradable/compostable.

* Smit & Zoon runs activities to use Zeology shavings as raw materials for other
industries.

NERA

a smit & zoon company
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