w | L%
SICHUAN UNIVERSITY

R o
< -—

T

Innovative Leather Manufacturing:

Enhancing Hydrophobicity and Strength through Silane Treatment

Prof. Ya-nan Wang

Wenhao Chen, Yue Yu, Ya-nan Wang, Bi Shi

National Engineering Laboratory for Clean Technology of Leather Manufacture, Sichuan University

Lyon (France), XXXVIII IULTCS CONGRESS, Sep. 9, 2025




Y, Main contents

Y

AT Background J

Conclusion ]




Y, 1. Background

0

. |
1

2

IULTCS
CONGRESS

Pore size distribution

120{150,000-120,000 nm[___]10,000-50,000 nem [__]3,000-10,000 nm
[ 11,0003,000nm [ ]100-1000nm [ ]5.48-100 nm

~ 100
g
g 80
=
2
= 60
2
-~
£ 40
w»
&
S 20

0

Cr-2 Cr-4 Cr-6 Cr-8

Softness (mm)

)

-

~

Taking traditional chrome tanning as an example
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, Tanning-free leather production
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Organosilicon treatment alone cannot achieve the same organoleptic properties as chrome tanning

Strategy: metal tanning before silane modification to enhance leather quality
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It is expected to remarkably improve the organoleptic properties of the resultant leather
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Chrome-free tanning improved leather's hydrophobicity and reduced moisture content
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Chrome-free tanning improves dehydration efficiency and reduces the final moisture content
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distribution across the entire cross-section

® 12% SCA ensures a uniform Si distribution
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‘o Silane modification mechanism
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_pLX \,, 2. Chrome-free tanning and silane modification

Reaction mechanism

A Si—0CH, +H,0 — ~_Si—OH + CH,0H

. pow |
Sei (of0]e] 3i Sei 00C
4 3+ 3+
Hydrophobic < Fe
chain e e e
(o{e]0) ?i ?i 00C ?
Collagen NH




>V, 2. Chrome-free tanning and silane modification

LddS

@ - o0 Leather performance

LIr—=8

YON o

IJULTCS Contact angle Softness Dynamic contact angles

CONGRESS
160 8
(@) omin 1 min 5 min 10 min 15 min
144.8 20
= 1404 1391 7 i
° 132.5 1317 | = 6.5
@ - . 6.2
S 120- % 6 £
e 2 >8
£ £ :
8 100- @ 5
80 T T T T 4 T T T T
4 8 12 16 4 8 12 16
SCA dosage (%) SCA dosage (%)
Grain surface morphology
Rough grain Fine grain : Vague gréin
o it s B o DTMS 16%

12% SCA provided desirable hydrophobicity, with 127.7° contact angle after 15 min of water exposure
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Fe—SCA leather exhibits improved physical properties compared to Fe and Cr crust leathers
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The innovative method is expected to be simpler than the traditional method
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@ . o Effect of vacuum drying on leather performance
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Vacuum drying efficiently removes moisture without affecting silane distribution and leather quality
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Innovative technology reduces post-tanning chemicals while enhancing crust leather strength
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'Clg,\ﬂ;gs% [ Silane modification introduces hydrophobic long-chain groups, thereby

improving the water resistance, inter-fiber separation, and overall

physical properties of Fe-tanned leathers

[ Silane modification of wet-blue leather imparts excellent hydrophobicity
and mechanical properties to the final product while reducing the

consumption of post-tanning chemicals
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