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ABSTRACT: The work aims to develop a bio-based adhesive, apply it to the preparation of wood-based composites and
further investigate the effect of chemical activated bonding interface construction on the bonding properties. Tannin was
oxidized and cellulose was modified with amino group, and a tannin-cellulose biomass-based adhesive was designed, and
an activated wood surface rich in epoxy groups was constructed by grafting 3-glycidoxypropyltrimethoxysilane to the
natural wood surface. A chemical activated bonding interface was constructed by reacting the epoxy groups on the
activated wood surface with the —NH, groups in the adhesive during the hot-pressing process. The effect of chemical
activated bonding interface construction on the bonding properties was explored by DSC, DMA, and mechanical
properties tests. A ultrastrong, water-resistant, all-biomass wood bonding interface was constructed, and the dry, hot,
and boiling water bonding strengths of the bonding specimens were 3.27, 2.15, and 1.85 MPa, respectively. The wet
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strength increased significantly from 0 MPa to 2.15 MPa and 1.85 MPa. The interaction between the adhesive and the

wood surface, i.e., the formation of a chemical bonding interface between the adhesive and the chemical activated wood

surface, significantly enhances the bonding properties and water resistance of the bonding products.

KEY WORDS: activated wood surface; biomass-based adhesive; chemical bonding interface; water resistance
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Fig.1 Schematic diagram for preparation of tannin-cellulose based adhesive and
construction of epoxy functionalized wood surface
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Fig.4 Cross-linking network diagram of TAC adhesive and chemical bonding interface
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