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Abstract

Project Code : BRG4780022

Project Title : Surface Modification of Natural Rubber
Latex Film by Using Nanoparticles

Investigator : Professor Dr. Pramuan Tangboriboonrat
Department of Chemistry, Faculty of Science, Mahidol
University

e-mail Address :  scptb@mabhidol.ac.th

Project Period : 3 years (September 1, 2004 - August 14, 2007)

With the aim of reducing surface friction or tack of natural rubber (NR) and/or
prevulcanized natural rubber (P-NR), an increase in surface roughness and surface
rigidity or hardness of the rubber sheet by introducing poly(methyl methacrylate)
(PMMA) on its surface has been performed. Two methods, i.e., deposition of PMMA
latex particles, via the layer-by-layer technique, onto the polyacrylamide grafted rubber
(NR or P-NR-g-PAAm) and polymerization of MMA at the rubber film surface by using
tert-butyl hydroperoxide-ferrous ion/fructose redox initiation, were effectively applied.
The scanning electron microscopy and atomic force microscopy were used for the study
of surface morphology of the modified rubber. The presence of PMMA onto the rubber
surface was also observed by attenuated total reflection-Fourier transform infrared
spectroscopy and water contact angle measurement. The effects of ionic strength, pH of
medium, immersion time and latex concentration on the PMMA’s adsorption efficiency
have been investigated. The mechanical properties, i.e., tensile strength and
%elongation at break, of the modified P-NR sheet not only insignificantly changed but

also were in the range indicated in the standard glove’s test.

In addition, the latex-IPNs (Interpenetrating Polymer Networks) of epoxidized
natural rubber (ENR)PMMA were prepared and characterized. The process of
replacement of PMMA particles with antiseptic nanocapsules has been fulfilled in order

to prepare medical glove.
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