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Abstract Recently the world wide efforts reduce occurrence of CO,; global warming main reason. The aim of this study
is to improve recycling rate of the fly ash (FA) and fused waste slag (FWS) from the power plant and to carbonate under
supercritical condition (40°C, 80 kgf/cm” pressure, 60 min) for CO, fixation. Specimens of mortar with various mixing ratios
of FA, FWS (from 100:0 to 20:80 in 5 steps of 20 % reduction each time), distilled water and 3 M NaOH alkali activators
were prepared. As a result, the proportion of weight change ratio increases with CaO content, to 12 % after carbonation
under the supercritical condition. There is difference of compressive strength between the carbonated and the alkali
activator mortar specimens. The stabilization of CO, fixation through carbonation which could confirm the applicability of
the eco-friendly materials without loss of compressive strength.
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Table 1

Elemental compositions (wt%), expressed in oxide forms, of fly ash and fused waste slag

Si0, ALO,  Fe,0, CaO MgO

K,0O TiO, CuO0 BaO MnO  Total

FA 14.46 6.44 15.32 53.98 3.72
FWS 4740 13.78 7.55 22.07 1.35

4.06 0.68 0.76 - 0.32 0.17 99.91
0.14 1.10 232 0.63 1.47 0.44 98.25
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Table 2
Mixture proportion of specimens (g)

Symbol FA FWS Distilled water

Distilled water FA100(DW*) 600 0 300
FA80 FWS20(DW) 480 120 2725
FA60 FWS40(DW) 360 240 245
FA40 FWS60(DW) 240 360 217.5
FA20 FWS80(DW) 120 480 190
FA100(AA**) 600 0 300
FA80 FWS20(AA) 480 120 2725
FA60 FWS40(AA) 360 240 245
FA40 FWS60(AA) 240 360 2175
FA20 FWS80(AA) 120 480 190

*DW: distilled water, **AA: Alkali activator.

NaOH 3 M
solution
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Fig. 2. Weight change rates of specimens using alkali activa-
tor solution and distilled water only after carbonation under
supercritical condition (40°C, 80 kgf/cm™ pressure, 60 min).
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Fig. 1. Schematic diagram of autoclave apparatus of O-Ring type sealing.
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Fig. 3. Comparison in carbonation depths of the spemmens
before and after carbonation under supercritical condition (40°C,
80 kgf/cm pressure, 60 min). Specimens were observed by
spraying 1 % phenolphthalein solution on the fracture surfaces.
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