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ABSTRACT

In this research, the improvement of the mechanical properties of natural rubber (NR) was
studied by the blending of NR with polystyrene (PS), poly(styrene-methacrylic acid) (P(S-MAA))
having negative charges and poly(styrene-methacryloyl oxyethyl trimethyl ammonium chloride)
(P(S-QDM)) nanoparticles having. positive charge at their surfaces in emulsion system using
electrostatic interaction as driving force.

In the case of negative charge nanopér’ticles, PS and P(S-MAA) nanoparticles were firstly
prepared by emulsifier-free emulsion polymerization at 70 °C for 24 hours using potassium
persulfate as initiator. After that, the NR surface charge was adjusted to positive charge (from
protein on the particle surface) by changing its pH to the acidic condition (pH ~ 1). The NR latex
was added by TWeen 80 as surfactant at 6 wt% of NR to stabilize NR particles during pH
adjustment. The mixing of polymer nanoparticles having negative charge with positive charge NR
at the ratio that polymer particle completely covér NR particle at pH 7 was carried out. Then the pH
was gradually decreased to 1 by the addition of hydrochloric solution. Both particles were gradually
coagulated resulting in the formation of composite polymer of NR and polymer nanoparticles.
Finally, the polymer films of composite polymer of NR and NR were prepared for mechanical
properties measurement. It was found that the tensile strength of composite polymer film i:; higher
than that of the original NR film. However, it was observed that the obtained composite emulsions
have low colloidal stability. They were coagulated after left for long time. The Ablending of positive
charge nanoparticle, P(S-QDM) prepared by emulsion polymerization, with NR having negative
charge at the basic condition was carried out to solve this problem. The P(S-QDM) was firstly
mixed with NR at pH of 2 and then increased their pH to 8 where P(S-QDM) and NR showed
positive and negative charges, respectively. The obtained composite emulsion showed higher

colloidal stability than the previous one.
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