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Abstract

The preparation of water-swellable rubber from natural rubber programme aims to
develop knowledge for production of water-swellable rubber from natural rubber. The
objective is to support the Thai rubber product manufacturers to build-up their capability in
manufacturing of water-swellable rubbers. The research programme comprises 2 related
projects, viz. Preparation of the water-swellable rubber from epoxidized natural rubber and
sodium acrylate phase 2. The suitable WSR formulation having standard properties relative
to the Hydrotite product was ENR-25 based rubber, NaAA 20 phr and CaCQO; filler 10 phr by
using the mixed vulcanizing systems between sulfur and peroxide. The developed WSR
exhibited tensile strength of 11 MPa, elongation at break of 611%, hardness 41 Shore A and
water expansion rate of 207%. This WSR project also collaborated with Yong Thai Rubber
Industrial Co., Ltd. for a trial production. The suitable WSR formulation can produce with the
conventional procedure of the company and the developed WSR product displayed the
properties in accordance with standard Hydrotite type. The second programme, hydrogel
from Natural rubber grafting Sodium acrylate and application for preparation water-swellable
rubber. The hydrogel from natural rubber was prepared by grafted sodium acrylate (NaAA)
onto natural rubber (NR) backbone in latex stage and then cured by dicumyl peroxide (DCP).
The grafting efficiency was monitored by attenuated infrared spectroscopy (ATR-IR). It was
found that the absorption peak NaAA grafted onto NR occurred at 1680 cm_l, attributed to -
COO- stretching of NaAA. Furthermore, the maximum grafting efficiency was obtained for 40
phr of NaAA, 2 phr of KPS, and 4 h of reaction time. The water uptake, mechanical and
morphological properties of hydrogel were determined. The pores could be observed after
water uptake and the best water uptake efficiency was achieved at 130 % for 720 h. The
hardness and tensile strength of hydrogel before water uptake was 45 Shore A and 17.11
MPa whereas elongation at break equaled to 580% and water expansion rate of 86 % would

be less that standard Hydrotite type.
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