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Abstract

Portland cement production is under critical review due to high amount of CO, gas released to the atmosphere. Attempts to
increase the utilization of fly ash, a by-products from thermal power plant to partially replace the cement in concrete are gath-
ering momentum. But most of fly ash is currently dumped in landfills, thus creating a threat to the environment. Many researches
on alkali-activated concrete that does not need the presence of cement as a binder have been carried out recently. Instead, the
source of material such as fly ash, that are rich in Silicon(Si) and Aluminium(Al), are activated by alkaline liquids to produce
the binder. Hence concrete with no cement is effective in the reduction of CO, gas. In this study, we investigated the influence
of the compressive strength of mortar on alkaline activator and curing condition in oder to develop cementless fly ash based
alkali-activated concrete. In view of the results, we found out that it was possible for us to make alkali-activated mortar with
70MPa at the age of 28days by using alkaline activator manufactured as 1:1 the mass ratio of 9M NaOH and sodium silicate
and applying the atmospheric curing after high temperature at 60°C for 48hours.
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Fig. 1. Microstructure of the fly ash by SEM.

Table 1. Chemical component and Physical properties of fly ash

It .
S\ si0, ALO, Fe,0, Ca0 MgO SO, Loy |Surface area  Density
Types (%) (%) (%) (%) (%) (%) o (m?g) | (gfem®)
fly ash 553 258 55 29 0.8 0.3 32 3.550 2.18
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Table 2. Details of experimental programme

. Moie Ratio of Curing . .. Measuring
Experiment factor Type concentration SH:SS temperature-times Curing conditions age(days)
Type of NaOH . o P
alkaline activator KOH M 1:1 60°C-48H Atmospheric curing 1,37 28
Mole concentration of . .
alkaline activator NaCH 6, 9, 12M 1:1 60-48H Atmospheric curing 1, 3,7, 28
NaOH(SH) to sodium 1.25:0.75, )
silicate(SS) ratio NaOH OM 1:1, 60°C-48H Atmospheric curing 1, 3, 7, 28
by mass 0.75:1.25
30°C-24H, 484, 72H . .
Curing method NaOH oM 11 60°C-24H, 48H, 72H A““&Z‘:::r;ir;:’““g/ 1,37, 28
90°C-24H, 48H, 72H &
Table 3. Mixture proportions of mortar
MiX
Water Fly ash NaOH / KOH | Sodium silicate Sand Flow
No. (mm)
1 160 1600 300 500 2400 178
2 160 1600 400 400 2400 180
3 160 1600 500 300 2400 183
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Fig. 2. Influence of the type of alkaline activators in the same
molarity concentration [9M] on compressive strength.
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Fig. 3. Influence of the type of alkaline activators in the same
mass [360 g] on compressive strength.
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