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ABSTRACT

Project Code: RDG4950015

Project Name: Development of Rubber Wood Adhesive from Epoxidized Natural Rubber Latex

Researcher:  Sukritthira Ratanawilai, et al. Chemical Engineering Department, Engineering
Faculty, Prince of Songkla University, Hat Yai, Songkhla 90112

E-mail Address: sukritthira.b@psu.ac.th

Project Period: ~ December, 2005 — August 2007

Keyword: Epoxidized Natural Rubber Latex, Rubber Wood Adhesive, Rubber Wood

At the moment, adhesive mostly used in rubber wood furniture industry is urea-
formaldehyde which is amino resin polymer. It is made from condensation reaction between urea
and formaldehyde. This adhesive has good adhesion but it is harmful for user because
formaldehyde is poison and causes the irritation. For the safety of rubber wood furniture user
and for the benefit of the owner of rubber wood plantation in the south of Thailand, the adhesive
prepared from rubber latex is developed in the form of epoxidized natural rubber (ENR) and it is
a water-based adhesive. ENR was prepared by epoxidation reaction of 20% DRC rubber latex
with the performic acid at 50°C. It was found that the amount of epoxide groups in the natural
rubber molecules increased upon time. In addition, Tg of ENR increased as the amount of
epoxide groups increased. The optimum epoxidation for using as the adhesive is about 44% with
6 hours of the reaction time. By using FT-IR spectroscopy, C-O-C on molecule of amylose and
amylopectin was found for the adhesive mixed with gelatinized sticky rice flour. Furthermore,
the benzene ring on molecule of coumarone resin was observed and C=0 was formed for the
adhesive mixed with coumarone emulsion. Rubber adhesive mixed with coumarone emulsion
was coagulated when pH was lower than 8.6 but if pH above 8.6, it was a sticky liquid. Dry
rubber content, viscosity and density values of all rubber adhesives prepared in this research
were in the range of Thai Industrial Standard 521-2527. However, pH was higher than value in
Thai Industrial Standard 181-2530. Rubber adhesive mixed with coumarone emulsion showed
higher shear strength followed by rubber adhesive mixed with gelatinized sticky rice flour and

coumarone emulsion, and rubber adhesive mixed with gelatinized sticky rice flour, respectively.

®)



Besides, shear strength of rubber adhesive increased with increasing the amount of coumarone
emulsion. Rubber adhesive having 8 phr of coumarone emulsion gave the best properties. It had
shear strength, tension parallel to grain and modulus of rupture (MOR) of 5.08x10° N/mz,
28.40x10° N/m’ and 20.21x10° N/m’ respectively. Nevertheless, these properties are lower than

those of TOA and UF.
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Unsaturated compound Epoxide
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