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Abstract In this study, the effect of pre-curing process on the enhancement of mechanical properties of IGCC-slag-based-
geopolymer was studied. Pre-curing is a process in which the green geopolymer is left at room temperature for a certain
period of time prior to the high-temperature curing, and it is known as increasing the strength of a specimen. Therefore, in
this experiment, the compressive strength of the geopolymers was measured according to various pre-curing conditions, and
microstructure and crystal phase changes were observed by SEM and XRD, respectively. The W/S ratio was determined to
be 0.26, which can offer the maximum geopolymer strength with easy molding ability, and the concentration of the alkali
solution was 15 M. Pre-curing was performed at room temperature for 0 to 27 days. Compressive strength of the geopolymer
made with pre-curing process increased by 36~87 % compared with the specimens made with no pre-curing process. Those
improved compressive strength for the pre-cured geopolymer was confirmed owing to promotion effect of pre-curing process
on generation of C-S-H gel and zeolite phases, which were analyzed using by XRD and SEM measurement.
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Fig. 1. Flow (%) of geopolymer paste by various W/S ratio.
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Fig. 2. Flow chart for geopolymer fabrication.
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Table 1
Experimental parameters for making geopolymers with IGCC slag
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Table 2
Chemical composition of IGCC slag (wt%)
Sio, ALO; Fe,0; CaO MgO Na,O K,0 TiO, Total
IGCC slag 49.2 20.2 5.6 21.7 1.3 0.5 0.5 1.1 100
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Fig. 3. XRD pattern of IGCC slag. Sample L. D.
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Fig. 4. Compressive strength of IGCC-slag-based-geopolymer
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Fig. 9. FT-IR spectrum of IGCC-slag-based-geopolymer. ‘T’
means Si and Al. The total process time for making each
geoplymer was 7 days.
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