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Abstract 177 78 5

The objective of this research is to investigate into submicron-sized limestone powder
preparation technique and uses of the powder for reinforcement of natural rubber and to study the effect
on the mechanical properties in microscale of natural rubber filled with submicron-sized limestone
powder. Natural rubber specimen filled with variety content of limestone powder were tested for
mechanical and physical properties.

It is found from the study that dry grinding fails to produce submicron-sized powder due to
agglomeration of fines. Wet grinding at 60% solids was found to be effective for such purposes. Long
time batch grinding produces finer size powder with narrower size distribution. Addition of chemical
additives either sodium silicate or stearic acid improves the breakage of limestone powder only at the
initial state of grinding. No significant improvement was found for longer time grinding.

The results of mechanical properties testing show that submicron-sized limestone powder
improves hardness, tensile strength, modulus at 300 %strain and tear strength of compound rubber. The
filler coated by either PAA or PMAA does improve hardness and modulus at 300 % strain but decrease
tensile strength and do not have any effect on tear strength. However, differ in coating method for
limestone powder does not have any effect on mechanical properties. When compared with
commercials limestone powder it is found that submicron-sized limestone powder prepared in this
study does have more pronounced effect on mechanical properties than do the commercial ones
(Microcal and Turboplex) those supplied by Lime Quality Co.Ltd. The interaction between limestone
powder and rubber was studied using bound rubber testing technique. Better interaction between rubber
and limestone powder can be achieved when using finer size of limestone. The results of FTIR show

- that no significant improvement was found when using coupling agent.





