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Development of high performance adhesives composed of rigid and flexible
siloxane polymers containing catechol structures
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The objective of this research is to develop strong adhesives capable of
adhering between dissimilar materials by introducing catechol components into the side chains of
ladder-like polysilsesquioxane (PSQ) and linear polysiloxane (PS), which are siloxane-bonded
framework polymers with excellent weather resistance, heat resistance, and flexibility. In
particular, the adhesives in which the catechol component was introduced into the linear PS
exhibited strong adhesion to tensile shear in adhesion of metals such as aluminum. Furthermore, in
the adhesion between dissimilar materials such as aluminum and stainless steel, they did not peel
off even when the temperature was changed, i.e., they also functioned as adhesives for dissimilar
materials.
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Scheme 1. Preparation of (a) PSQ-Ph(OH): and (b) PS-Ph(OH).
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Figure 1. Tensile shear tests of aluminum plates adhered with (a) PSQ-NH3Cl aq., (b) PS-NH3Cl aq.,
(c) PSQ-Ph(OH): (DMF sol.), (d) PS-Ph(OH): (DMF sol.), and (e) PS-Ph(OH): (EtOH sol.).
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