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Leather manufacturing is a great creative undertaking of humanity's utilization of nature.

Manufacturing

Waste to wealth
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Wet Finishing Coating Finished Leather

v Enhance shrinkage temperature
V' Improve physical and mechanical properties

V' Increase resistance to microbes and chemical reagents

© The essence of tanning is the cross-linking reaction between tanning agents and the
active groups on collagen fibers, forming a stable cross-linked network structure.
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e Chrome tanning agent e Vegetable tannins e Aldehyde tanning agents
High Ts Eco-friendliness Light color
Good performance Dark brown color Formaldehyde
High tanning efficiency Low yellowing resistance REACH-regulated
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© The development of chrome-free tanning agent has become a research hotspot.
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@ i © Epoxy tanning agents received extensive attention because the epoxy functional
IULTCS groups can react with reactive groups on collagen side chains.
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@ © The current problems with epoxy tanning agents include the following:

lclg]\lﬁ;ll;gsé 1. Poor Water Solubility
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The poor water solubility of epoxy tanning agents affects their penetration into collagen fibers and
prolongs the tanning time. This leads to lower tanning efficiency.

2. Higher Molecular Weight +Low Epoxy Content

Enhancing water solubility requires modification of the epoxy compound, which unfortunately
increases its molecular weight and hinders penetration. Moreover, this modification consumes
epoxy groups, reducing both group content and crosslinking capacity.

3. Toxic Catalyst: Methenamine WJ
Af"'”“‘-«f!

Toxic catalysts need to be added to accelerate the crosslinking rate, but it endanger human health.
Not meeting environmental requirements.
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€ Inresponse to the current problems with epoxy tanning agents, we proposed the

Triglycidylamine (TGA) tanning agent.

® solubility
® High reactivity
® Self-catalytic capability
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The TGA was synthesized from ammonia and epichlorohydrin.

As determined by chemical analysis, the TGA exhibited an epoxy value of 1.54 (theoretical value: 1.62).
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© Structural Characterization of TGA
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1. The absorption peaks at 1255 cm™! and 910 cm! correspond to the stretching vibration of C—O—C in the epoxy group.
2. The chemical shifts at 3.13, 2.78, and 2.5 correspond to the proton absorption peaks of -NCH, (H,), —epoxy CH (H,),

and —epoxy CH, (H;) in TGA.

The structure of TGA was confirmed by FTIR and NMR.
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€© The optimal tanning conditions were determined. The initial pH value is 7-8, the tanning time is 18 hours,

the tanning temperature is 40 °C, and the TGA dosage is 6%.
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© The shrinkage temperature of TGA tanned leather can reach 81.7 °C, indicating good thermal stability.

According to the DSC method, the denaturation temperature can reach 83.9 °C.
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© Theisoelectric point of TGA tanned leather is 5.40, significantly higher other organic tanning agents.

Meanwhile, the TGA-tanned leather exhibited good uptake rates for both anionic dyes and fatliquors.
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© TGA-tanned leather has excellent yellowing resistance.
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© Yellowing Resistance
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© Mechanical Properties
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© TGA-tanned leather exhibits good mechanical properties




&
X
S

02 Research Contents At L4E(H44H%R)

%
QILU UNIVERSITY OF TECHNOLOGY SHANDONG ACADEMY OF SCIENCES
Rk
@ I © Morphological Observation © Pore Structure and Pore Size Distribution
80
ICLOJI\IJ_G—II;ES% i 70l £ 1 >10um E & 1-10pm <1um
¢+ SDM-2D < 586 62.8 623
=60 55.5
=]
S50l 483
=
%40 i
S 33.33
30} P
+ SDM-3D £ 49
O 20f
(o}
S ]
10} l3_4J _
0 5 328 357 -
PS -90 TGA Cr

After TGA tanning, the collagen fibers of leather are
fully dispersed.

The leather exhibited an increased proportion of small

pores and medium pores ,with a decrease in large.
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/ ¢+ Environmental evaluation index of tanning effluent N
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© TGA tanning effluent was easily biodegraded.
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© Speculation of The Tanning Mechanism

+ Analysis of amino acid content

Amino acid
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© Through amino acid analysis, TGA can react with the amino
(-NH,), hydroxyl (-OH), and carboxyl groups (-COOH) of
collagen fibers.

© The TGA tanned leather has high resistance to both acidic and
alkaline conditions, indicating the formation of covalent bonds.
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© The tanned crust leather received excellent evaluation from industry experts!
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© Certified Third-Party Analysis
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TGA provides a new approach for chromium free tanning.

Aldehyde-free & Metal-free

Ecological Leather
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epichlorohydrin.
® TGA features a high epoxy value (1.54 mol/100g) and self-catalysed tanning capability.

® TGA-tanned leather exhibits good hydrothermal stability (Ts 81.7°C) and mechanical

properties, and higher absorption rate for anionic dyes and fatliquors.

® The TGA tanning effluent showed good biodegradability (BODs/COD,=0.47), reducing

the burden of wastewater treatment.
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Thank you for your attention!
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