I
4

3
3

\

&
J
0

o}
r
n

e u d
TENTH IR VUTNL I

Tasans nmsdSvamweiasisusifmeaanasnunlsnannandamea
Modification of Natural Rubber for Energy Reduction in

Processing of Rubber Products
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Abstract

Reducing molecular ‘weight of natural rubber at the level of 4x10™-5x10° was carried out
by two methods. The first metillod was by masticating dry rubber in a two-roll mill at 30-40 "C for
about 5 minutes. Another method was by adding chemicals in fresh field latex before coagulation
and dry. The used chemicals were 0.8 phr of hydrogen peroxide and 0.5 phr of sodium nitrite or 1
phr of potassium persulphate or 0.34 phr of hydrogen peroxide and 2.70 phr of potassium
persulphate or 1 phr of peptizing agent or 0.62 phr of nitrobenzene. All reactions were carried out
at room temperature for 6 hrs except nitrobenzene, the reaction time was 24 hrs. Hydroxylamine
hydrochloride (0.4 phr) was also added as a viscosity stabilizer (for dry rubber) before
coagulating latex by 1.5% of formic acid. The coagulant was then dried at 55 °C for 3-4 days.
The prepared low molecular weight natural rubber obtained mooney viscosity M. 1+4 (100 °C)
within the range of 50-60. Plasticity, gel content and aldehyde content were in the range of 30-35,
0.1-10% and 11.7-20.8 mmolkg'] respectively. Flow property, mixing energy and physical
properties of low molecular weight natural rubber were lower than non-reduced molecularweight
rubber. The low molecular weight natural rubber was also stored for 90 days. It was finnd that
the mooney viscosity, molecular weight, plasticity and gel content decreased but aldehyde content
slightly increased.

The pilot plant using 800 kg. fresh field latex to produce controlled moleculw .. c1¢ht and
Mooney viscosity was also carried out. The latex was first preserved with 0.1 phr of sodium
metabisulfite in a mixing tank. 0.1 phr of HydroperseP50 was then added as a reducing molccular
weight agent. The latex was then stirred for 30 minutes before adding 0.4 phr of hydroxyl
ammonium sulfate to inhibit the storage hardening of the dry rubber. After stirring for another 30
minutes the latex was transferred to a coagulant bath to be diluted with water to 15 %DRC before
coagulating by diluted formic acid. After setting for 4-7 hours, sheeting and shredding the wet
coagulum was carried out and later dried in an oven at 110-130°C for 3-4 hours. The dried rubber
was weight for pressed fo form a 33 kg. of block rubber. It was found that the molecular weight
of the prepared rubber 'was approximately 600,000-1,000,000 and Mooney viscosity was in the
range of 30-60. After storing for 5 months the Mooney viscosity changed +/- 3 unit. It was also
found that the vulcanising behavior and physical properties of the vulcanised rubber were similar

to the non-reduced molecular weight rubber with ease to process.
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