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Development of Geopolymer Mortar Based on Fly Ash
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Abstract

i Portland cement production-1.5billion tonnes yearly worldwide-contributes substantially to global
i atmospheric pollution(7% of total of COsz emissions). Attempts to increase the utilization of fly ash,
i by-products from thermal power plant to partially replace the cement in concrete are gathering
i momentum. But most of fly ash is currently dumped in landfills, thus creating a threat to the
i environment. Many researches on alkali-activated concrete that does not need the presence of cement
i as a binder have been carried out recently. Instead, the sources of material such as fly ash, that are
i rich in Silicon(Si) and Aluminium(Al), are activated by alkaline liquids to produce the binder. Hence
i concrete with no cement is effect reduction of CO2 gas.

i In this study, we investigated the influence of the compressive strength of mortar on alkaline
i activator and curing condition in oder to develop cementless fly ash based alkali-activated concrete. In
i view of the results, we found out that it was possible for us to make alkali-activated mortar with
i 70MPa at the age of 28days by using alkaline activator manufactured as 1:1 the mass ratio of 9M
i NaOH and sodium silicate and applying the atmospheric curing after high temperature at 60C for
I 48hours.
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Table 1. Coal ash production and utilization

Country Prpduction, 'Utilization,
Million tonnes Million tonnes
Korea 4.5 2
China >100 14
Japan 5 3
Australia 9 <1
Germany 28 12
India >80 2
Russia 62 5
South Africa 28 N/A
Spain 8 1
UK. 10 6
U.S. 60 8
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Table 2. Chemical component and Physical properties of fly ash

fems | g6, ALOs FexOs Ca0 MgO S0, Loj | surface area Density
T (%) (%) (%) (%) (%) (%) o (cri/g) (g/ cii)
ypes
fly ash 55.3 25.8 5.5 2.9 0.8 0.3 3.2 3,550 2.18
wkg-2le 2] ()} 2k
M, [~ (Si—0,),— Al-=0] - wH,0 (&1
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Fig. 1 Microstructure of the fly ash by SEM
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Table 3. Details of experimental programme

Experiment factor Mole . Ratio of SH:SS Curing . Curing conditions Age
concentration temperature-times (days)
Mole cgncentr_aﬂon of 6. 9. 12M 11 60-48H Atmospherlc 1.3.7.28
alkaline activator curing
NaOH(SH) to sodium 1.25:0.75, 1:1, ~ Atmospheric
silicate(SS) ratio by mass M 0.75:1.25 60C -48H curing 137,28
. ) 30T, 60C Atmospheric
Curing temperature IM 11 90°C —24H curing 1,3,7,28
Duration of high ) 60C -24,48,72H Atmospheric
temperature curing M 11 90C -24,48,72H curing 137,28
~ Atmospheric
Curing conditions IM 11 60C -48H curing/ 1,3,7,28
90°C -48H .
Water curing
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Fig. 5 Effect of the duration of high temperature curing on strength
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Fig. 6 Influence of curing condition after the high temperature curing on compressive strength
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