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ABSTRACT

This research studied coating of silica, followed by titanium dioxide, over natural rubber compound powder,
produced by spray drying, for physical and anti-bacterial properties test. However, titanium dioxide has photo-oxidative
catalytic property, which disinfects bacteria but may degrade natural rubber. Therefore, it is necessary to add a stable layer of
silica coating as a barrier between natural rubber compound powder and titanium dioxide. In addition, silica can enhance the
physical properties of natural rubber. The experiment in this research starts with finding the optimum condition for rubber
compound powder production by spray drying that leads to the highest percentage yield and an acceptably low moisture
content. The most suitable rubber solution resulted from adding 36 phr of Sodium Dodecyl Sulfate (SDS) to the rubber gloves
formulated compound latex production of 15 %TSC (Total Solid Content). The optimum spray drying conditions were the
latex feed rate of 5 ml/min, the hot inlet air temperature of 130 °C, and the nozzle flow rate of 600 I/hr. These conditions
produced 50.63% of rubber powder yield and 3% moisture content. The rubber powder was partially cross-linked as they had
a lower swelling degree than natural rubber powder produced by spray drying of curing agent-free natural rubber latex The
rubber powder was then coated with silica by Chemical Vapor Deposition (CVD) using tetracthoxysilane as the precursor.
The coated rubber particles were later coated with titanium dioxide by Liquid Phase Deposition (LPD). Silica coating
resulted in the core — shell structure in which natural rubber was the core and silica was the shell. The analysis of titanium
dioxide/silica/rubber compound powder revealed that the hybrid material still had elasticity, as measured by Durometer Type
A. As for the antibacterial aspect, it was observed that when came into contact with bacteria under natural light for at least one
hour, 0.09 g of hybrid particles could disinfect at least 99.9% of either Staphylococcus aureus, the positive gram bacteria, or

Escherichia coli, the negative gram bacteria, originally concentrated at about 10° CFU/ml.
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