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Abstract

This study involved preparation of liquid natural rubber and low molecular weight natural
rubber latex for artificial arm skin in medical practice.

The liquid natural rubber was prepared by mechanical and thermal depolymerization method
accompany with a chemical peptizer. The effect of masticating times by two roll mill and pyrolysis
temperatures and times in a hot air oven on mooney viscosity and molecular weight (M/) were
investigated. It was found that the liquid natural rubber masticated for 30 minutes further heating at
210°C for 10 minutes mixed with 300 phr spindle oil was able to cast in a glass sheeted mold at room
temperature. The viscosity of the liquid rubber compound was about 155,000-350,000 cP. After
vulcanizing at 100°C for 48 hours, the sticky uncure compound was observed.

The liquid natural rubber latex was prepared by oxidative degradation using the
phenylhydrazine/oxygen system at 50-55 °C. The resulting latex was coagulated followed by dried up
with hot air oven. It was found that molecular weight of natural rubber was dependent on amount of
phenylhydrazine and reaction time at a controlled temperature and excess oxygen. At 30 g of 10%
phenylhydrazine per 100 g of latex and 9 hours reaction time, the molecular weight and viscosity of
liquid natural rubber were 39,900 and 390,000 cP respectively. The resultant liquid natural rubber and
rubber additives were compounded in a mixing tank. A compounded liquid rubber with viscosity of
67,040 cP was used for casting on a plaster hand mold. It was found that the resultant rubber vulcanized
showed low tensile strength, tear resistant and hardness, but good elongation at break compared with
the commercial artificial arm skin.

Preparation of low molecular weight natural rubber latex was also studied by reacting with
hydrogen peroxide and potassium peroxide at 50-55°C. The effect of reaction times on molecular
weight was investigated. The resultant latex was compounded with varied rubber additives. It was found
that the rubber vulcanized sheets with 5 phr ZnO, 20 phr CaCO, and 7.5 phr spindle oil showed good
physical properties for this application. Casting of latex compounded on plaster hand mold showed

better appearance than dipping with heat sensitive zinc ammine system.
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