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Abstract: This research aimed to develop geopolymer bricks using fly ash blended with metakaolin and
bagasse ash to enhance thermal insulation properties. The study examined the effects of replacing fly
ash with bagasse ash at proportions of 0%, 10%, 20%, and 30% by weight on the physical and
mechanical properties, including compressive strength, density, porosity, water absorption, thermal
conductivity coefficient, and high-temperature resistance. The results showed that increasing the
bagasse ash content significantly reduced thermal conductivity, with the BA30 formulation achieving the
greatest reduction of 41.1% (0.277 W/m-K). Meanwhile, compressive strength tended to decrease with
increasing bagasse ash content. At 28 days, formulations BAO, BA10, BA20, and BA30 exhibited
average compressive strengths of 14.23, 13.29, 8.53, and 9.18 MPa, respectively. Overall, the BA10
formulation was found to be optimal, with compressive strength exceeding the TIS 77-2565 standard by
32.9%, thermal conductivity reduced by 12.8%, and maximum heat resistance, retaining 18.7% of its
strength at 1000°C. Cost analysis revealed that geopolymer bricks cost approximately 4 baht per unit. It
also exhibited thermal conductivity values over 40% lower than those of conventional clay and concrete
bricks, and withstood fire exposure for more than 4 hours, clearly demonstrating superior thermal

insulation performance.

Keywords: Geopolymer Bricks; Fly ash mixed with metakaolin; Bagasse ash; Sustainable construction

materials
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