
Leather Tanning Choices
Creating a socially and environmentally sustainable

leather value chain 



Agenda:

- General Overview

- Tanning Methods

- Tanning agents compared

- Zeology Tanning



• Hides & skins are a natural by-product of the meat industry.
• The better the life of the animal the better the leather.
• The leather industry is working on animal welfare and 

traceability.
• Leather manufacturers upcycle the left-over hides & skins into 

beautiful, versatile, and valuable sustainable products.
• The amount of waste that goes to landfills is reduced.

General Overview: Respect the Animal



Diversity of customers and multiple choices

Leather
- Longevity ✔
- Comfort ✔
- Feeling of wellbeing ✔
- Technical specifications ✔
- Bio-content ✔

Alternative Materials
- Longevity ?
- Comfort ?
- Feeling of wellbeing ?
- Technical specifications ?
- Bio-content ?



Tanning Methods



Traditional Vegetable Tanning
One of the oldest methods of tanning known to man.

Hides are tanned using tannins and other ingredients found in different vegetable matters: 
tree bark, wood, leaves, fruits, and roots. The ingredients can be found in many leather goods 
like shoes, handbags, saddles, etc., and this artisanal way of leather production has its 
unique leather smell.

Advantages

• Chrome free shavings for fertilizer
• Biobased, ingredients found in 

different vegetable matter, such as 
tree bark, wood, leaves, fruits and 
roots

• Unique leather smell
• Commonly used for shoes, 

handbags, soles
• Leather allowed to be recycled

Disadvantages

• Longer process times in the tannery
• Although biobased most vegetable tanning agents 

require chemical processing before usage (e.g., making 
the water soluble)

• Not all vegetable tanning are suitable for automotive
• Impossible to make white, light-colored leather articles
• Poor fastness properties (e.g., light fastness & heat 

resistance)
• High amounts of tanning agent needed
• High impact on wastewater (e.g., COD)
• Higher cost 



Chrome Leather Tanning
Called wet-blue and known as the ‘work horse’ of the global leather industry.

Chrome has a mineral origin

Advantages

• Widely used, well known by tanneries

• Good physical properties

• Easy storable intermediates (wet-blue)

• Lighter in weight compared to vegetable
tanning

• Cost-efficient

• Leather allowed to be recycled

Disadvantages

• Waste streams and cuttings contain chrome
• Risk of chrome VI formation through oxidation 

through not optimal process management
• Risk of allergic dermatitis to chrome
• Increased legislative pressure on chrome 

(waste)
• Increasing demand for chrome free leather



GDA Leather Tanning
This tanning technology is known as Glutaraldehyde Tanning.

This leather type is also known as wet-white due to its pale cream color.  

Advantages

• Chrome free shaving for fertilizer

• Good physical properties (low shrinkage)

• Well adopted for automotive leather

• Leather allowed to be recycled

Disadvantages

• Effectively only as pre-tannage
• Requires more re-tannage than chrome 

tanning
• GDA is on the SVHC Candidate list 

(respiratory & skin sensitization)
• GDA is carcinogenic as a raw material 

(not once reacted with collagen)
• GHS labelling 
• GDA has a fossil origin



Olive-Leaf Leather Tanning
The tanning agent is made out of olive leaves

Advantages

• Chrome-free shaving for fertilizer

• Cradle-to-cradle certified

• Typical odour

• Leather allowed to be recycled

Disadvantages

• Impossible to make white, light-colored 
leather articles

• Poor fastness properties (e.g.light
fastness & heat resistance)

• High amounts of tanning agent needed
• High impact on wastewater (e.g.COD)
• Higher cost than chrome and GDA 

leather



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)

• Aluminium/bauxite will be Supply Chain Due Diligence Act (SCDDA) conformant 

based on ASI certified ATH. Planned for 2022.

• Key suppliers : ISO 9001, 14001, 45001 certified

Zeology certifications and Life Cycle Analyses (LCA)

• First Zeology LCA data is available (Spin360)

• 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

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



Zeology Leather Tanning
It is zeolite-based and therefore chrome-free, heavy metal-free, and aldehyde-free.
Mineral tanning

Advantages
• Alternative to both chrome & GDA
• Chrome/GDA like leather haptics
• Compostable intermediate leather
• Chrome free shavings for fertilizer
• No risk of chrome VI formation
• Light coloured and white leather articles
• After tanning odor neutral
• Fully commercialized / good adoption by 

tanneries
• Leather allowed to be recycled

Disadvantages
• Not renewable (but abundantly 

available) Zeology has a mineral origin
• Requires more re-tannage than chrome 

tanning
• Higher cost than chrome or GDA leather 

(lower compared to vegetable or olive 
leaf tanning)

• Not metal free



ZDHC MRSL Conformance Level 3



Cradle to Cradle Material Health Certificate - Platinum



ToxMFD Screened Chemistry Certified



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

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


Zeology adoption



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”



Main benefits

[1]  Leather result depends on the other chemicals used.

Zeology is the truly sustainable alternative to existing leather tanning 
agents. Chrome-free, heavy metal-free and aldehyde-free. 

CR
HEAVY METAL

ALDEHYDE

Zeology is chrome-
free, heavy metal-free 

and aldehyde-free.

Zeology based leather 
is full and tight and 

covers all luxury 
colors.

A step forward in the 
production of 

biodegradable leather 
[1].

Zeology based leather 
production has 

improved waste and 
effluent (water)  
management.

Zeology has a 
certified chemical 

health [1].



Secondary benefits

Zeology is the truly sustainable alternative to existing leather tanning 
agents. Chrome-free, heavy metal-free and aldehyde-free. 

Zeology has reached a 
high level of 

development and 
knowledge for relative 
swift implementation.

Zeology tannage 
requires no capital 

investment.

Zeology delivers good 
leather properties and 

thus allowing high 
quality physical 

properties for the 
designer to work with 

[1].

Zeology is used for 
cow, bull, jak, sheep, 

goat, buffalo, deer 
and several other 

sources

[1]  Leather result depends on the other chemicals used.



Questions?



Summary
• Consumers respect and aspire to acquire (real) leather articles.

• Leather has a genuine, unique, handcrafted, and sustainable story.

• It supports the Wellbeing of Humans. 

• Longevity, compared to alternative materials. 

• The cattle stock will grow, thus the by-product leather is always at hand.

• The better the life of the animal the better the leather quality.

• Different tanning technologies offer a suitable range for all types of leather and possible 
product applications, combining natural character with durability.

• The leather industry is working hand-in-hand with the meat industry to live and secure the 
topics of animal welfare, traceability, and sustainability.

• Design to re-use, then re-use, then re-sell

• Royal Smit & Zoon is prepared for the future to offer new leather chemicals to fulfill the 
market’s demand for the best possible sustainability actively reducing their use of fossil raw 
materials.



Thank you for your attention!

Let`s talk!


