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Abstract

Reduction of NR molecular weight in latex state was first performed by reacting with
potassium persulfate and propanal at 60°C for 40 hr. Graft copolymerization of natural rubber and maleic
anhydride (i.e., maleated natural rubber, MNR) with 10 phr of maleic anhydride was then performed in a
molten state at 145°C. It was found that higher grafted content was observed in the low molecular weight
NR compared with the unmodified one. The MNR was then formulated into the adhesive which
thereafter dissolved in mixed solvents of 1:1:1 toluene:ethyl acetate:methyl ethyl ketone. Furthermore,
primer based on bis-(triethoxysilylpropyl)tetrasulfide (BTET) and bis-(trimethoxysilylpropyl)amine
(BTMA) with the volume ratio of BTET: BTMA = 3:1 was also prepared. Steel substrate was prepared by
cleaning and soaking in the solution mixture of sulfuric acid and potassium dichromate. Sand blasting
was then performed on the surface and then final washed by dipping in toluene and eventually dry. Thin
layer of the primer was then applied and dried and thereafter the layer of the MNR adhesive was applied.
The natural rubber compound was then applied to bond with the steel substrate by compressed molding at
160°C and 2000 psi. Influence of molecular weight, concentration tackifier and methylene diisocyanate
on adhesion strength of rubber-to-steel was then investigated. It was found that MNR prepared from NR
with lower molecular weight to gather with higher concentration of Coumarone indene resin and
methylene diisocyanate caused increasing of adhesion strength of rubber-to-steel. Adhesion properties of
MNR adhesive with primer (i.e.,, a mixture of BTET and BTMA) and Chemlok252X adhesive were
compared and it was found that the MNR adhesive exhibited higher adhesion strength. Then, the rubber
reals for trawl nets based on MNR (based modified and unmodified NR) and Chemlok 252X were then
prepared and applied in the field test for approximately 3 months. It was found that all types of adhesive
could be practically used in the real of trawl net of the large fishing boat.
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