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ABSTRACT

This research aimed to investigate the factors to develop the rubber lump in the 6 factories
producing the concentrate natural rubber latex in Trang and Songkla provinces. This research was divided as 3
parts: 1) Investigation of stability of concentrate natural rubber latex in the factories via questionnaire for
analyzing the cause for rubber lump formation, 2) Simulation of the ion effects such as iron ion possibly
occurred from the unperfected coating of the storage. Moreover, the effect of calcium and magnesium ions
possibly found in the supplied water and inside the natural rubber latex itself was also explored and 3)
Improvement of concentrated natural rubber latex stability via the addition of surfactants and their effects on
the properties of rubber films were also evaluated. From the investigation, the factors for promoting the
rubber lump formation could be concluded as followed: 1) position of the factory, pump selection and
design of storage for the concentrate natural rubber latex 2) order of pump and screen, 3) impurities in the
concentrate natural rubber latex 4) non-quality inspection of ions in the supplied water and fresh natural
rubber latex and 5) customers. For investigating the effect of ions on the coagulating process of concentrated
natural rubber, the concentrations of ions, the stirring time and temperatures affected the rubber coagulation.
This process started when the concentration reached 100 ppm and the stirring time was 12 h. The coagulum
trend was increased with increment of the temperature. The calcium ion was the most effective in
coagulating process, followed by magnesium and iron ion, respectively. The iron ion from iron rust made
rubber coagulate at concentration of 19 ppm and 6 h. When the temperature increased, the size and content
of coagulum was also increased. For the effect of the surfactant on the stability of rubber particles, the
concentrated natural rubber latex having surfactant AL, general surfactant used in the commercial production
of concentrated natural rubber latex, showed the mechanical stability time (MST) as 163 sec with 0.0003 wt%
coagulum and 4.80 cm height of bubble. To consider the other surfactants such as SLS, SDBC, Brij30 and
TX100, the MST of the concentrated natural rubber latex having these surfactants were 246, 217, 192 and 252
sec, respectively and these values were higher than that having surfactant AL. However, the coagulum of the
concentrated natural rubber latex stabilized by SDBS and TX100 was lower than that stabilized by AL. For the
effect of surfactant on mechanical properties of rubber films, the results indicated that the rubber film
prepared by the concentrated natural rubber latex stabilized by 0.01 wt% AL showed 20.8 MPa tensile
strength with 1.47 MPa for 300% modulus and 741% elongation at break. Whereas, only rubber films obtained
from the concentrated natural rubber latex stabilized by SLS and Brij30 exhibited the higher mechanical
properties.
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