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*V,, 1.1 Global Leather Industry Development
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&; » The global leather industry is indeed a cornerstone of the world economy,

LYON

IULTCS serving as a dynamic intersection of agriculture, technology, and fashion.
CONGRESS
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+~*V, 1.2 Chinese Leather Industry Development
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& > Leather goods market will exceed 600 billion in 2025, with China contributing

LYON

JULTCS over 35% of global export as both the largest production and consumption center.
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Distribution of Leather by Application
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+~*V, 1.2 Chinese Leather Industry Development
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& . » Advancing research and development on cutting-edge materials and applications is

juLTCcs critical to new productivity, quality growth, and functional & intelligent upgrading.
CONGRESS
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: outstanding functions is one of the main tasks of the
I

leather industry. " | | 5




%V, 1.3 Functions and characteristics of leather
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& . » Leather is a material manufactured from the collagen fiber network of hides and

LYON « 202

IULTCS skins, provided with the characteristics required for the intended purpose, and
CONGRESS

produced by suitable chemical and physical processes.
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Exploring new high-performance, multi-functional leather chemicals and their application technologies

has received considerable attention in global leather industry and academic institutions.




,kaV/ 1.4 Advances in leather-based flexible bioelectronics
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Owing to intrinsic renewability, degradability, cost-effectiveness, and outstanding functional properties,

leather-based materials have attracted immense attention for the creation of flexible bioelectronics.
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2.1 Design and preparation of multifunctional wet-white
leather and its application of flexible electronics
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2.2 Dual-functionalization of ZrP NPs with active substances

; M Synthesis route
IULTCS Exfoliation Silanization . Grafting Polymerization
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. > Benefiting from excellent exfoliation and structural tunability of ZrP NPs, we propose an i
I efficient dual-functionalization strategy to achieve functionalized ZrP NPs. 10




+7LXV/,, 2.2 Dual-functionalization of ZrP NPs with active substances
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> Successful formation of amide bond interactions between f-ZrP NPs and gallic acid (GA)

i molecules is confirmed.
' » Effective surface grafting of active acrylic acid (AA) molecules onto ZrP-GA NPs is verified.




_kal//,, 2.2 Dual-functionalization of ZrP NPs with active substances
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» GA and AA molecules as building blocks can be successfully grafted onto the NPs surfaces |
via the interactions of functional groups at the surfaces and/or edges of ZrP NPs. |




_pLXV/, 2.3 Optimization of wet-white tanning system based on
vegetable tannins and dual-functionalized ZrP NPs
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#X1y, 2.3 Optimization of wet-white tanning system based on

+
: @9 : vegetable tannins and dual-functionalized ZrP NPs
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materials within the leather.

» Dual-functionalization of ZrP NPs can effectively facilitate multiscale incorporations of ZrP

NPs with the collagen fibers, enhancing the hydrothermal stability of the leather matrix. 14




XV, 2.4 Microstructures of wet-white leather matrix
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- %= ATR-FTIR analyses
. M : y integrity of collagen triple helix
LT ES - — .
T-ZGA . . S ( )
(a) L.~ LI
S |tzg ! I 3
) = RS <
g |1z ! o =
- - | vl <
(U 1 [ A ¥
2|7 L SR 100
z | ) =
E P I I H I g 90
= L STV =
33077 | 3064 TEARTAT %
10, ress 0l 80}
4000 3500 3000 2500 2000 1500 1000 500 | P T T-7 T-7G T-ZGA

Wavenumber (cm™) Tanning system




XV, 2.4 Microstructures of wet-white leather matrix
¥ waxp analyses
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' » The formation of non-covalent interactions, hydrogen bonding and electrostatic

i interactions, between the collagens and ZrP-GA-AA NPs is further demonstrated.




XY, 2.5 Diffusion behaviors of dual-functionalized ZrP NPs
: &9 :  within collagen fibers
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' > Synergistically coupling with extensive hydrogen-bondi
crosslinking among collagen macromolecules. i

» Localize surface deposition of dual-functionalized ZrP
NPs onto the fibrous architecture. i




XY, 2.5 Diffusion behaviors of dual-functionalized ZrP NPs
: 29 - within collagen fibers
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' » The core challenge in the leather tanning systems lies on ensuring sufficient penetration i
' and effective binding of nanomaterials in the collagen microstructures.

"> The decreasing trend of Zr elements is attributed to the differences between collagen fiber
' structures in the leather matrix.




XY, 2.5 Diffusion behaviors of dual-functionalized ZrP NPs
@9 withincollagenfibers
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2.6 Properties of wet-white leather matrix
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> Dual-functionalized ZrP NPs enhance

retardant properties of leather matrix.

the mechanical properties and ﬂame-i




XY, 2.7 Fabrication of leather-based flexible electronicvia a

: @29 : polyphenol-mediated strategy

I R (e ety
= 2 D I Il I :
IULTCS! o ) oz— i

CONGRESS'! ) Tara™c . o
| Ti fes B bor il e
: %_H Hydrogen/v:.=9 P :
. e CollagenH \N!/H — H\E E

~I(q) (arb. units)
(/Kb

. g
I(q) (arb. units)

> A biodegradable and fire-safe leather-based flexible electronic, CTZM-TENG, is

" achieved by coating MXene on the leather surface via a polyphenol-mediated strategy.




Xy, 2.8 Properties of leather-based flexible electronic via a

&9 : polyphenol-mediated strategy
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» The CTZM-TENG exhibiting excellent output

performance and cyclic stability is capable of i

harvesting human-body mechanical energy.




XY 2.9 Applications of leather-based flexible electronic via a
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» The CTZM-TENG can be engineered as a self-powered sensor for monitoring human-

body motion signals and recognizing handwriting.




Xy, 2.9 Applications of leather-based flexible electronic via a
- ¢y : polyphenol-mediated strategy

M ' The CTZM-TENG integrates multiple advantages including: i
. ; ' > Self-powering capability > Modular design i
IULTCS , o i
CONGRESS . » Rapid response characteristics > Intelligent functionality |

200

______________________________________________________________________________________________________________

i > The CTZM-TENG showcases great potentials for advancing flexible wearable electronics in !

firewarning and emergency rescue applications. 124
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Xy, 3. Conclusion

: @ We optimize multifunctional wet-white leather tanning system based

IULTCS on vegetable tannins and dual-functionalized ZrP nanomaterials.
CONGRESS

2 Biodegradable and fire-safe leather-based flexible electronic are
fabricated through polyphenol-mediated architecture.

MXene coating enables self-powered sensors for human motion
and handwriting detection and biomechanical energy harvesting.

This work can provide not only a scalable and sustainable fabrication strategy of novel
multifunctional wet-white leather but also more fundamental insight into rational design

and development of next-generation biomass-based flexible wearable electronics.
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