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Abstract: To develop a new leather finishing agent with excellent mechanical properties and
multifunctional characteristics, addressing the core issues of traditional polymer coatings-such as single
performance, easy aggregation of nanofillers and insufficient functional synergy, this study constructed a
composite nanostructure (LDH@ZnO) of two-dimensional layered double metal hydroxides (LDH) and
zero-dimensional zinc oxide (ZnO). Through mechanical blending, this structure was incorporated into a
soap-free copolymer emulsion (H-P), resulting in the preparation of an LDH@ZnO/H-P nanocomposite
finishing agent. This study demonstrated that the LDH@ZnO composite structure effectively promoted
the dispersion and interfacial bonding of nanocomponents in the matrix. Compared to pure H-P films and
films with single filler composites, the LDH@ZnO/H-P coated films exhibited significantly enhanced
comprehensive performance: tensile strength increased to 9.98 MPa, wear resistance improved markedly
(average friction coefficient reduced to 0.09); leveraging the synergy between LDH and ZnO, the finished
leather samples demonstrated excellent flame retardancy (burning time of only 15 s); simultaneously,
the composite coating exhibited superior thermal insulation (thermal conductivity of 0.05 W-m™'-K1),
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UV shielding capability, and thermal stability. This work achieved synergistic improvement in multiple

properties through a two-dimensional/zero-dimensional nanocomposite strategy, providing an effective

approach for designing high-performance, multifunctional leather finishing materials.

Keywords: Layered double hydroxide; Nano ZnO; Nanocomposite; Leather finishing agent; Wear

resistance
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Figure 9 Grid method was employed to evaluate the adhesion of the finishing emulsions: (a)—(e) NP-87, H-P, LDH/H-P, ZnO/
H-P and LDH@ZnO/H-P coated sheepskin, respectively; (a')—(e') Morphologies of the samples after peeling with special tape (the

ratings indicated in the upper left figure). The lower left figure presents the surface morphologies of the coated sheepskin with
different finishing agents. The right figure displays the coated leather with different contents of LDH@ZnO
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Figure 11 (a) Thermal conductivity of different finished sheepskin; (b) Thermal conductivity of finished sheepskin with

different mass fractions of LDH@ZnO
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Figure 12 (a) Variation of friction coefficient over time of different films; (b) Average friction coefficients of the different films
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