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ABSTRACT

Project Code: MRG6180161

Project Title: A study on Shrinkage Compensation of Alkali-Activated
High Calcium Fly Ash with Expanding Admixture

Investigator: Assistant Professor Sakonwan Hanjitsuwan, Ph.D.

Email Address: yim_kachan@yahoo.com, hanjitsuwan@gmail.com

Project Period: 2 years (2 May 2018 — 1 May 2020)

The objective of this research is to study the shrinkage compensation of alkali-
activated high-calcium FA using FGD-gypsum (FGD), dolomite (DLM), calcium
sulfate dehydrate (CaSQOs4), and magnesium carbonate (MgCOz) as the expanding
admixture. The FGD, DLM, and CaSO4 were used to replace FA at the dosages of
0%, 2.5%, 5.0%, 7.5%, and 10% by weight of binder. While the MgCO3 was used to
replace FA at the dosages of 0%, 0.5%, 1.5%, 2.5%, and 5.0% by weight of binder
The 10 molar of sodium hydroxide (NaOH) and sodium silicate (Na2SiOs) were used
as liquid activators with various the NaxSiO3z/NaOH ratios of 1.0 and 2.0.
The differences in liquid/binder (L/B) ratios of 0.40, 0.50, and 0.60 were investigated.
The volumetric changes and mechanical properties of alkali-activated high-calcium
FA were tested. The scanning electron microscope (SEM), X-ray diffraction (XRD),
and Fourier Transform Infrared Spectroscopy (FTIR) were also tested.

Test results indicated that the use of FGD, DLM, CaSO4, and MgCOs as
expansive additives improved the drying shrinkage of the AAFA paste. The
increasing of L/B ratio and Na>SiO3/NaOH ratio had adverse effects on its drying
shrinkage. The setting time of the AAFA paste containing FGD, DLM, CaSOg, and
MgCOz decreased, whereas its strength development increased. However, the strength
development of the AAFA paste incorporated with FGD and CaSOs tended to decline
at the curing time of 120 days. These behaviors were consistent with the results of
XRD, FTIR, and SEM analyses. The differences in reaction products were an
essential factor in the strength development of the AAFA paste with expansive
additives. It can be recommended that using DLM and MgCOs were advantages
regarding the improvement of drying shrinkage and long-term strength in comparison
with the AAFA paste with FGD and CaSOa.

Keywords: Alkali-activated high-calcium fly ash, Expanding admixture,
Drying shrinkage, Mechanical properties, Microstructure
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