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ABSTRACT

The aim of this research was to use latex from para-rubber as an admixture for
improving flexural strength and investigate compressive strength by the use of Thai rice husk
ash in 20, 30 and 40% replacements of Portland cement by mass in cement, without
optimization of the ash by controlled burning. The physical properties, such as density and
water absorption and mechanical properties (flexural strength and compressive strength) of
Portland cement (PC), natural rubber latex (NRL), and rice husk ash (RHA) composites have
been investigated. The latex per cement ratios used in this experiment were 0, 0.05, 0.10,
0.15 and 0.20 by weight of cement. Portland cement (PC) was partially replaced with rice
husk ash by weight of binder. The rice husk ash was ground for 180 minutes before use. The
water cement ratio equaled 0.4, 0.5 and 0.6 (by weight not including water in the latex).
Nonionic surfactant 4% was added by weight of cement in water before mixing with natural
rubber latex. In addition, to provide latex from natural rubber latex, an ammonia solution
was added to the natural rubber. The specimens were packing into an iron mold sample
size 5x5x5 cm’ and 4xdx16 cm’. Subsequently, the specimens were kept at room
temperature for 24 h and were moist cured in a water bath at 3, 7 and 28 days at room
temperature before measurement.

The research showed that the microstructure of PC-NRL-RHA composites after

hydrating for 28 days shows some porosity. The density, compressive and flexural strength
was found to be decreased, with NRL increasing, while water absorption of composite
increased with higher natural rubber latex per cement ratios. The best compressive strength
result was obtained with the percentages of cement replaced by 20% rice husk ash (RHA).
The latex per cement ratios were 0.05 with water cement ratio was 0.4 which gave a high
compressive strength value as 50.16 N/mm”. However, this is not suitable for compressive

structures but may be suitable for repairable works.

Keyword: Natural rubber latex, Rice husk ash, Compressive strength, Flexural strength,

Portland cement
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2. ABSTRACT

The aim of this research was to use latex from para-rubber as an admixture for
improving flexural strength and investigate compressive strength by the use of Thai rice husk
ash in 20, 30 and 40% replacements of Portland cement by mass in cement, without
optimization of the ash by controlled bumning. The physical properties, such as density and
water absorption and mechanical properties (flexural strength and compressive strength) of
Portland cement (PC), natural rubber latex (NRL), and rice husk ash (RHA) composites have
been investigated. The latex per cement ratios used in this experiment were 0, 0.05, 0.10,
0.15 and 0.20 by weight of cement. Portland cement (PC) was partially replaced with rice
husk ash by weight of binder. The rice husk ash was ground for 180 minutes before use. The
water cement ratio equaled 0.4, 0.5 and 0.6 (by weight not including water in the latex).
Nonionic surfactant 4% was added by weight of cement in water before mixing with natural
rubber latex. In addition, to provide latex from natural rubber latex, an ammonia solution
was added to the natural rubber. The specimens were packing into an iron mold sample
size 5x5x5 cm’ and 4xdx16 cm’. Subsequently, the specimens were kept at room
temperature for 24 h and were moist cured in a water bath at 3, 7 and 28 days at room
temperature before measurement. The research showed that the microstructure of PC-NRL-
RHA composites after hydrating for 28 days shows some porosity. The density, compressive
and flexural strength was found to be decreased, with NRL increasing, while water
absorption of composite increased with higher natural rubber latex per cement ratios. The
best compressive strength result was obtained with the percentages of cement replaced by
20% rice husk ash (RHA). The latex per cement ratios were 0.05 with water cement ratio was
0.4 which gave a high compressive strength value as 50.16 N/mm”. However, this is not

suitable for compressive structures but may be suitable for repairable works.
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