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Abstract

This research aims to develop and characterize thermal insulation materials derived from
biodegradable and human-safe agricultural waste, specifically banana sheath fiber and natural rubber latex.
The study investigated various mass ratios of banana sheath fiber to natural rubber latex: 5:95, 10:90, and
15:85, to identify the optimal composition for insulation production. The properties evaluated included
thermal conductivity, specific heat capacity, flammability rate, density, and water absorption. The results
indicate that the thermal insulation produced from a 15:85 mass ratio of banana sheath fiber to natural
rubber latex exhibited the most favorable properties. This composition yielded the lowest thermal
conductivity, specific heat capacity, flammability rate, and density, which were 0.138 W/m-K, 1.140 MJ/m?3K,
0.011 cm/s, and 489 kg/m?3, respectively. However, water absorption tended to increase with higher fiber
content. Overall, the findings suggest that the thermal insulation developed from banana sheath fiber and
natural rubber latex possesses thermal and physical properties comparable to other natural fiber insulation
materials. This research provides a valuable pathway for adding value to agricultural waste and advancing

its development as an eco-friendly alternative construction material.

Keywords : banana sheath fiber, natural rubber, thermal insulation, thermal conductivity
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