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Scheme 1 Condensation reaction of HMMM with polyol .
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Table 1 Effect of acid on the condensarion reaction of HMMM with polyol

Gel time

Composition

90C 100°C 110C

HMMM (1.0 )-T,EG { 0.65)-
TsOH(G.025)
HMMM{1.0)-T, EG(0.65)

54 min 16 min 208 6 min 40s

>24 h >24 h >4 h
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Scheme 2 Formation of hydroperoxide on active methylene groups catalyzed by HMMM
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Fig. 1 1nR, versus 1/T plots for the polymerization of MMA
@ Catalyzed by p-toluenesulfonic acid; Il Without acid
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Scheme 3 Formation of free radical by reaction of
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Scheme 4 Generation of acid by decomposition of latent acid catalyst
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Fig. 2 Inliz vesus I/ T plots for the bybrid polymerizaiion of
HMMM- polyol-acrylate
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EFFECT OF ACID ON THE HYBRID POLYMERIZATION OF
HEXAMETHOXYMETHYL MELAMINE POLYOL-ACRYLATE

CHEN Qidao, HONG Xiaoyin, CHEN Ming
{ Department of Chemistry, Tsinghua University, Beijing  100084)

Abstract  Compositions of hexamethoxymethyl melamine ( HMMM )-polyol-acrylate can be cured by hybrid
polymerization involving the condensation reaction of HMMM with polyol and the free radical polymerization of
acrylate, with some synergetic effects such as the enhanced curing rate, energy compensation effect and the
formation of polymer alloys in-situ . By investigating the gel time and the polymerization rate, it was found that the
acid acts not only as the catalyst for the condensation reaction of HMMM with polyol, bul also as the catalyst for the
decomposition of the hydroperoxide, generating the initiating free radicals for the polymerization of the acrylate. It
was also found that the use of the latent acid catalyst could greatly increase the shelf time of the hybrid
polymerization system at room temperature, while maintaining the activity of the forrulation at high temperature .
Key words Hexamethoxymethyl melamine, Acrylate, Hybrid polymerization, Latent acid catalyst



