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Studies on Aqueous Vinyl Polymer
Solution-Isocyanate Adhesives IV.'

Adhesion of woods with isocyanate compounds ™’

Kinji TAKI*?

Aqueous vinyl polymer solution-isocyanate adhesives for wood (API resin adhesives) have been
discussed in previous reports.!’~® They consist of aqueous high-polymer solutions or latex emulsions
and diisocyanates, which contain no formaldehyde. Makamba (Betula Maximowiczzi Regel ) wood
was bonded with only isocyanate compounds at various curing temperatures. The interaction of
isocyanate adhesives and wood was determined by differential scanning calorimetry (DSC) and
infrared (IR) spectra analysis.

The reactivity of isocyanates with various amounts of added water appeared on the DSC
thermograms at 60-140°C. The exothermic peak of the DSC thermograms reacting with the wood-
isocyanate groups (NCQO) appeared at 260-280°C, and that of the cellulose-NCO reaction appeared
at 270-290°C.

When wood was bonded with only isocyanate adhesives at various curing temperatures, the high
temperatures increased the bond strength. The shear strength values at temperatures below about 0°C
were approximately 30 percent greater than those at temperatures above 0°C. The values of cross-
lap tensile strength were approximately one-tenth of those of the shear strength, different from those
stated in previous reports.®'®)

The bond quality of wood/isocyanate adhesives is retained by urethane covalent bond between
wood and isocyanate groups and the anchoring effects of isocyanate derivatives, such as polyurea,
absorbed into woody tissues.
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Fig. 1. Dimension of specimens.
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Fig. 2. DSC thermograms of water-isocyanate

(Millionate MR) system.
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Fig. 3. DSC thermograms of wood flour and cellu-
lose powder with isocyanate compounds
(Millionate MR).
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Fig. 5. Temperature dependence of shear strength
for wood/isocyanates system.
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