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FSCHEHE  Synthesis of Novel Latent Initiators Utilizing the Reactivity of Imines, and Their
Application to Curing Reaction. J

Epoxy resin is widely used in coatings, paintings, and adhesives due to the
good mechanical strength and chemical resistance. Epoxy resin is commonly cured
by mixing reactive resin and hardeners. It is desirable to develop one-component
systems using latent initiators to enhance producibility and ease of handling.
However, two-component curing system is still predominantly employed in
engineering “NOI‘kS, because of wide applied area and difficulty in photo-itradiation
and heating,

Ip. the present thesis, the author has developed one-component EPOXY resi;l
using imine as a water-stimulated latent hardener, wherein imine is hydrolyzed by
atmospheric water to release amine, which cures epoxy resin. Hydrolysis step of
imine determines the curing rate, because it is slower than epoxide polymerization,
Enhancement of the reaction rate is necessary for practical use. Hydrolysis of imine
is accelerated by the addition of acidic and proton-donating compounds, but the
storage stability becomeé worsened. The author has designed novel iﬂlines showing
fast hydrolysis rates and promoters of imine-epoxide reaction.

Chapter 1 introduces the research background, and describes the objective
of this thesis.

Chapter 2 demonstrates that imines with low electron density on the C=N

carbon and small steric hindrance around the C=N group show fast hydrolysis rates.




Chapter 3 demonstrates that the rate of imine-epoxide reaction depends on
the hydrolysis rates of imines and basicities of the amines released from the imines.
Chapter 4 derﬂonstrates that an imine synthesized from dicthylketone and an
aliphatic ami;1e shows good adhesive and curing p1;0perties and storage stability.

Chapter 5 demonstrates that the reactlion of epoxide is promoted by the
addition of a mono-functional cyclic dithiocarbonate (DTCp. The thiol group
produced by the amine-DTC, reaction forms hydrogen bonding with epoxide,
resulting in aqceleration of the reaction rate. |

Chapter 6 demonstrates that the curing rate and initial adhe_sive strength
increase as the concentration of a bi-functional cyclic dithiocarbonate (DTCy). The
addition of 10 mol% of DTC, is the most effective to achie§e high adhesive strength,
*| mechanical strength and elongation.

Chapter 7 demonstrates that the epoxy resin modified with (meth)acrylate
copolymers with alkoxysilyl groups exhibit high adhesive strength and mechaniéal
‘properties.

Chapter 8 summarizes this thesis and describes the future scope of 'this

research.
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