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ACTIVITY.

In this study, agricultural wastes including rice husk (RH) and shrimp shells
were prepared for use as a hybrid filler in natural rubber (NR) composites. RH was
synthesized into rice husk ash (RHA) by acid leaching and burning at 650°C.
The obtained RHA was 86.12% of silica (SiO2) with amorphous structure. Then it was
extracted by sodium hydroxide (NaOH) to obtain sodium silicate (Na2SiO3). NazSiOs
was used as SiO- precursor. In addition, the shrimp shells were extracted into chitosan
(CS) by removal of minerals, proteins, and acetyl groups. The obtained CS was 65% of
degree of acetylation and average molecular weight was 642,000 Da.

The hybrid fillers between SiO; and CS at the ratios of 1:1, 2:1, and 3:1 were
prepared and investigated. The optimum ratio between SiO; and CS was 2:1 which gave
the material with the highest BET surface area and the smallest average particle size.

To study the effect of in situ SiO. content on cure characteristics, mechanical
properties, and morphological properties of in situ SiO2/NR composites and in situ
Si02-CS/NR composites., NR composites with in situ SiO- at contents of 0, 5, 10, and

20 phr and NR composites with in situ SiO»-CS at 5-5, 10-5, and 20-5 phr were prepared



by latex solution and sol-gel method. Then, it was compounded by using a two-roll mill
and formed a sheet by compression molding at temperature of 150°C.

Modulus at 100% elongation (M100), Modulus at 300% elongation (M300),
and hardness were increased with increasing in situ SiO> content while elongation at
break of in situ SiO2/NR composites and in situ Si02-CS/NR composites was decreased
by the addition of in situ SiOs. Tensile strength and tear strength increased with
increasing in situ SiO2 content up to 10 phr for in situ Si0,-CS, up to 5 and 10 phr,
respectively. However, the composites with in sifu SiO> content at 20 phr without CS
exhibits higher tensile strength, tear strength, and hardness than NR. The scorch time
and cure time of in situ SiO2/NR composites and in situ SiO»-CS/NR composites were
decreased by the addition of in situ SiO» Scanning Electron Microscope (SEM)
micrographs of in situ SiO2/NR composites and in situ Si02-CS/NR composites showed
rough surface and many layers. The agglomerate of SiO: particles was observed from in situ
Si02/NR composites at 5 phr only.

Effect of SiO,-CS hybrid filler at CS contents of 0, 3, 5 and 10 phr with constant
of 10 phr in sifu SiO> on the antimicrobial activity and absorption properties of in situ
Si0,-CS/NR composites were investigated. All of the NR composites with the addition
of CS show clear zone of E. coli inhibition. The optimum CS content was 5 phr which
gave NR composite with the highest antimicrobial efficacy. The addition of CS can

improve the water absorption of NR composites.
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