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Eco-friendly geopolymer material derived from biomass waste
for the green construction industry
By Mister Pawat Koonglaing

Miss Chonlada Jairach

Abstract

This research project aims to investigate the optimal conditions for producing
geopolymer materials from biomass ash, a waste product generated from burning
biomass for electricity production. The synthesis of geopolymer materials from biomass
ash involves mixing the biomass ash with a sodium hydroxide (NaOH) solution, followed
by adding a sodium silicate (Na,SiO3) solution. The mixing is conducted using an overhead
stirrer at a rotation speed of 140 rpm for 15 minutes at a temperature of 50°C. The
material is then molded by pouring it into silicone molds and dried in a hot air oven at
60°C for 24 hours. This research is divided into four main experimental sections: (1)
studying the effect of the ratio of ash to solution on geopolymer formation, (2)
Investigation of the effect of the alkaline solution ratio on geopolymer formation, (3) The
study of factors influencing geopolymer formation includes the curing duration of
geopolymer with sodium hydroxide solution and the overall curing time of the
geopolymer, and (4) Feasibility study of preparing geopolymer mixed with natural rubber
latex. The results of these four experimental sections are evaluated based on
compression strength to assess the material's durability, changes in viscosity, and water
resistance, among other factors. The study revealed that the ratio of biomass ash to
alkaline solution at 50:50 wt% achieved the highest compressive strength of 2880.59

Newtons. Additionally, the ratio of NaOH solution to Na,SiO5 solution at 24:76 wt%,



combined with the ash at a biomass ash-to-alkaline solution ratio of 50:50 wt%, resulted
in optimal mechanical strength and physical quality of the material, with a maximum
compressive strength of 1972.05 Newtons. Based on the results of testing the factors
influencing geopolymer formation, extending the curing time to 24 hours enhanced the
completeness of the reaction and improved the material's strength. In addition, the
study of the feasibility of using natural rubber as a binder material It was found that the
addition of 16 wt% latex improved the structural rigidity and improved the water
retention ability. However, rubber-filled materials exhibited lower compression resistance

values than those without natural rubber.



