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Chromium
84%

Vegetable
9%

Syntans made 
from bisphenol

3%

Glutaraldehyde
3%

Other
1%

Chromium: Key Issues 
and Challenges

Unmatched 
properties

Easy to use

Accessible & 
low cost

Environmental 
challenges

Waste and effluent 

treatment

Resource consumption

Regulatory 
challenges

Cr(VI) project < 1ppm

Bisphenols / Glutaraldehyde 

Allergenic risk
Cr (III)→ Cr(VI)

Negative consumer 
perception

Societal 
challenges
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SICLE.e
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Silicic Acid
TANNING METHOD

VALORIZATION

INNOVATION

SICLE.e
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Silicic AcidSilicon: the second most 
abundant element on 

Earth

Biocompatible

Used in healthcare, 
agriculture, and 

construction

White

Safe
(raw materials, product, and by-products)

Our tanning method

Silicic acid is…

Leathers are…

Comparable to the 
Chrome process
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Silicic Acid

Our tanning method
The Sol-Gel Process
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pH 1.5 - 2.0

pH 4.0 - 4.5
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2021

2025

Surface aesthetics

Laboratory 
testing Bottle testing CTC drums Pilot-scale 

trials

62°C 72°C 80°C

2020 2021 2022 2023

75°C

Our tanning method
So far, So (almost) good

Procédé de tannage de peaux, méthode de préparation de cuir et procédé de détannage. (2022).
FR2209659 / WO2024062184A1

Tanning agent pot-life
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VALORIZATION

Silicic Acid
TANNING METHOD

SICLE.e

INNOVATION
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INNOVATION

VALORIZATION

Silicic Acid
TANNING METHOD

SICLE.e
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Valorization
Towards agricultural supplements and new materials

Biodegradability (ISO 14855-1)

Compostability (ISO 16929)

At start 1 week 2 week

Composite materials
→ Tunable properties

From quick and 
cost-effective solutions…

…to high value-
added valorization

Biochars
(carbon sequestration, soil 
amendment and fertilization,…)

Detanning

pH > 10
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Valorization
Biosourced Si(OH)4

Valorized wastes from silicon tanned leather
(fertilizer / bio stimulant / repellent)

Plant growth

Rice husk
(food waste)

Calcination

pH adjustements
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INNOVATION

Silicic Acid
TANNING METHOD

VALORIZATION

Detanning Compostable

New materials

BIO-BASED 
MOLECULE

SICLE.e
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INNOVATION

Silicic Acid
TANNING METHOD

VALORIZATION

Detanning Compostable

New materials
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Innovation by 
functionnalisation

Silicic acid
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Innovation by 
functionnalisation

Silicic acid Organosilane

+

Montheil, T. et al. A. Inorganic Polymerization: An Attractive Route to Biocompatible Hybrid Hydrogels. J. Mater. Chem. B 2018, 6, 3434.

Custom synthesis
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Innovation by 
functionnalisation

Silicic acid Organosilane

+

Custom synthesis

Grafting = Long-term stability

Post tanning

One pot

Procédé De Préparation De Cuir Comprenant L’utilisation D’un Composé Silylé Et Cuir Obtenu Par Ce Procédé. (2022).
FR2212156 / WO2024110728A1

0.1 cm

Non silylated fluorescein

Silylated fluorescein

120h24h7h0h
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Innovation by 
functionnalization

Silicic acid

Organosilane 2

Multifunctional
leathers (biocidal, 
traceable, ...) and 

custom-made

Post tanning

Non silylated fluorescein

Silylated fluorescein

One pot

Procédé De Préparation De Cuir Comprenant L’utilisation D’un Composé Silylé Et Cuir Obtenu Par Ce Procédé. (2022).
FR2212156 / WO2024110728A1

Organosilane

+

120h24h7h0h

Grafting = Long-term stability

Custom synthesis

0.1 cm
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Silicic Acid
TANNING METHOD

Compostable

New materials

INNOVATION

SICLE.e

VALORIZATION

Detanning

BIO-BASED 
MOLECULE
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Thank you for your kind attention !
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Silicic Acid

Our tanning method
The Sol-Gel Process
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Hydrolysis Condensation

pH 1.5 - 2.0

pH 4.0 - 4.5
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Valorization
Detanning
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pH2 7 12

Hydrolysis Condensation
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G e l at i n sC ol l a ge n  pe p t i de sPe p t i de s

Valo r izatio ns
( h y d r og e l ,  p l a n t  b i o  

s t i m ul a nt , . . . )
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A mi n o a c i d s

Valorization
Detanning
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a
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pH2 7 12

Hydrolysis Condensation

Depolymerization
(Si-O-Si bond breaking)

Hy dr o l y z e d s i l i c a
( n e w  t a n n i n g  a g e n t  ? )

+
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Silicic Acid
TANNING METHOD

VALORIZATION

Detanning Compostable

New materials

SICLE.e

INNOVATION
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