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Global Zeology adoption



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.

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.

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



Zeology adoption



Chemistry & Mechanics



Different tanning agents

Synthetic tanning agents are 
typically based on aldehyde 
chemistry. The tanning 
interactions are mostly based 
on covalent bonds. 

Metal salts tanning agents are 
most well-known salts of 
chromium, aluminum, and 
zirconium. The tanning 
interactions are based on ionic 
(semi-covalent) bonding to the 
collagen, especially the carboxyl 
groups interact with the metal 
salts. 

Vegetable tanning agents are 
biobased originating from  a 
variety of plant and wood-
based materials. The tanning 
interactions are based on 
hydrogen bonding and 
phenolic interactions with the 
collagen. 

, is based on 
aluminosilicates and occur both 
natural and are made 
synthetical. How does zeolite 
interact with collagen?   



How does Zeology tanning work

Activation
In this process the dispersed
Zeology tanning agent covers the
collagen fibers in a new and
continuous sheath. Each individual
interaction has a relatively small
strength, whereas the whole
zeolite network has a large
strength.

Penetration into fibers
Zeology begins to penetrate the
collagen matrix. While penetrating,
parts of the zeolite tanning agent start
to interact with the collagen, increasing
the shrinkage temperature, Ts.

Zeology tanning agent
Zeolites are microporous, alumino-
silicate minerals that form the basis of
Zeology tanning. The tanning agent is
free of chrome, aldehydes and heave-
metals.

Zeology in pickle
The zeolite’s initial structure is
crystalline. In the pickle float it falls
apart into smaller structures. This
is a dispersion and not a
solubilization into the separate
elements.

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

http://www.neratanning.com/


Zeology supply chain & Certifications



Supply Chain

Zeology sustainable sourcing and supply

• Fully established, scalable and global supply chain for Zeology

• Zeolite is built from the elements Aluminum (Al), Silicium (Si) and Oxygen (O), 

the most abundantly available elements in the Earth’s crust (~40km thick). The 

three elements represent >80% of the top layer of our globe. See table

• Chrome only has a ~0,01% presence in the Earths crust (element #21)

Source : The Most Abundant Elements In The Earth's Crust - WorldAtlas

Zeology certifications and Life Cycle Analyses (LCA)

• Zeology Cradle-to-Gate LCA data available

• Zeology is ZDHC MRSL Conformance® – Level 3 certified

• Zeology is Cradle to Cradle Material Health® – Platinum certified

• Zeology is ToxFMD Screened Chemistry® certified

• Required for e.g.; H&M, Levi Strauss & Co., Nike Inc., C&A

• The bauxite/ATH/aluminum used for Zeology is certified for Environmental

Social Governance (ESG) industry standards. Covering: Environmental aspects,

Human rights, Material stewardship, Governance, Labor rights and occupational

health and safety

• Key suppliers : ISO 9001, 14001, 45001 certified



ZDHC MRSL Conformance Level 3



Cradle to Cradle Material Health Certificate - Platinum



ToxFMD Screened Chemistry Certified



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

https://www.gp-award.com/en/gcaward


Compostable Leather & Biodegradability

Dr. Ir. Wouter Hendriksen - R&D Manager Nera & Zeologist



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)

“Reverse engineering for sustainability”



Biodegradability vs. Compostability

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

controlled conditions with a limited time frame. 

• Industrial compostability can be analysed with different methods, 

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

• Compostability focusses on the Biodeterioration & 

Biodisintegration. 

• A typical time frame of 90 to 180 days of testing is given to 

decompose the material up to 90% minimum. 

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

with the Bioassimilation

Biodeterioration

Biodisintegration

Bioassimilation
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Degradability by microorganisms - Zeo White vs. wetblue
Results obtained – ISO20136: 2017

Zeo



Determining the degree of disintegration of plastic materials 

when exposed to a laboratory-scale composting environment. 

Results obtained – ISO 20200 on Zeology crust    

Disintegration of Zeo White based crust
Results obtained – ISO 20200



Compostability leather bags and shoes 

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

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.

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/


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

o COD comparable to chrome and lower than GDA tanning

o Lower salt freight (chloride and sulphate) than chrome tanning

o 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.



Effluent & Zeology

Here a comparison of the proportional mixture of the 

corresponding drained floats is shown, respecting the 

different loads in the effluent. All values given as freight 

per ton of pelt.

work in progress



Zeology leather shavings

• 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.
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