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Abstract

This article presents effects of the use of nano-SiO, with different particle sizes as an additive on
mechanical properties of high-calcium fly ash (FA) gseopolymer paste. Nano-SiO, with different particle
sizes were added in high-calcium FA at the rates of 0%, 1%, 2%, and 3% by weight of the binder. Sodium
hydroxide (NaOH) and sodium silicate (Na,SiO,) solutions were used as the liquid portion in mixtures. The
10 molar NaOH solution, Na,SiO,-to-NaOH ratio of 2.0, liquid alkali-to-binder ratio of 0.60, and curing at
ambient temperature were used in all mixtures. The setting time, compressive strength, flexural strength,
modulus of elasticity, and slant shear bond strength of high-calcium FA geopolymer paste were studied.
Test results indicated that the setting times of geopolymer paste tended to decrease with increasing
nano-SiO, content. Compressive strength, flexural strength, modulus of elasticity and slant shear bond
strength of high-calcium FA geopolymer paste tended to increase with an increase in nano-SiO, content
up to 2% by weight and then gradually decrease except nano-SiO, with particle size of 150 nm. It was
found that using 3% nano-SiO, particle size of 150 nm could develop the mechanical properties of high-
calcium FA geopolymer paste. It could be concluded that using 2%nano-SiO, with particle size of 12 and
80 nm and 3%nano-SiO, with particle size of 150 nm were the optimum levels for use as an additive in
high-calcium FA geopolymer paste.

Keywords: High-Calcium Fly Ash Geopolymer, Nano-SiO,, Particle Sizes, Compressive Strength, Slant Shear
Strength

Please cite this article as: C. Detphan, S. Detphan, K. Chompoovong, T. Phoo-ngernkham, S. Hanjitsuwan, and P. Chindaprasirt,
“Mechanical properties of high-calcium fly ash geopolymer with nano-SiO, particle sizes,” The Journal of KMUTNB,
vol. 31, no. 1, pp. 36-46, Jan.-Mar. 2021 (in Thai).
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