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Factors of Alkali Solutions Affecting Physical Properties and

Microstructure of Fly Ash Geopolymer MortarContaining Portland Cement

Tanakorn Phoo-ngernkham1 and Sakonwan Hanjitsuwanz*

Abstract

This article investigated the factors of alkali activated solutions affecting mechanical properties and
microstructure of fly ash (FA) geopolymer containing Portland cement type I (PC). The PC was used to replace FA
at the dosages of 0, 5, 10, 15 and 20% by weight of binder. The alkali activated solution of 10 molar of sodium
hydroxide only (NH), 10 molar of sodium hydroxide and sodium silicate solution (NHWG), and sodium silicate
solution only (WG) were used as the liquid portion in the mixture. The test results indicated that the type of alkali
activated solutions for producing the geopolymer affecting mechanical properties and microstructure of FA
geopolymer containing PC. The alkali activators significantly affected the reaction products of geopolymer matrix.
The use of NHWG solution gave higher compressive strength and modulus of elasticity of FA geopolymer mortar
than those of NH solution only and WG solution only. Moreover, the use of NHWG solution was found to have
more peak of calcium silicate hydrate and amorphous phase of FA geopolymer containing PC in XRD pattern than
those of NH solution and WG solution only. This was corresponded to SEM results of FA geopolymer paste, which

appeared denser and more homogeneous matrix.

Keywords : Geopolymer, Alkali solution, Compressive strength, Modulus of elastic, Microsturcture
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