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Studies on Aqueous Vinyl Polymer Solution-
Isocyanate Adhesives III!

Reaction mechanism of the isocyanate group™

Kinji Taki™, Bun-ichiro Tomita™ and Hiroshi MizumacHi™

Reactions of isocyanate (NCO) in aqueous vinyl polymer solution-isocyanate adhesives were
studied at room temperature. The reaction mechanisms of isocyanate with water were inves-
tigated by determining the amounts of residual NCO groups and measuring the volume of
carbon dioxide evolved from both a H:O-NCO (MDI) system in dioxane and a practical ad-
hesive system using AE (cross-linking agent) as NCO compounds. The physical properties of
cured adhesives and derivatives obtained from the reaction of isocyanate with water were meas-
ured by a dynamic viscoelastometer and a tortional braid analyzer.

1) Twofold or threefold amounts of the NCO groups which were consumed to liberate
carbon dioxide were dissipated in other reactions by the H;O-NCO system in dioxane.

2 ) The reaction mechanisms of isocyanate with water on practical adhesive systems seemed
to be similar to those of the system described in (1) above.

3 ) In the adhesives, isocyanate-derivatives such as urea, biuret, and carbamic acid an-
hydride seemed to form in addition to the urethane bond derived from the reaction of NCO
groups and poly (vinyl alcohol). These derivatives increased the storage modulus of cured ad-
hesives as fillers.

4) The rate of reaction of isocyanate with water varied by the amounts of water. About
forty percent of the initial NCO groups remained unreactive in the practical adhesive films
after curing for three weeks at room temperature.
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Mechanism of isocyanate-water reaction. ( I ) Carbamic acid,
(II) Amine, (I1) Ammonium carbamate, (IV) Carbamic acid
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polymer solution-isocyanate adhesives.
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