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In this study, the hydration and carbonation properties of circulating fluidized bed boiler (CFBC)  ash with different free-CaO contents
were investigated. In addition, the possibility of utilizing CFBC ash with a high free-CaO content as a cementitious material was
investigated by carbonation curing as a pretreatment. The CFBC ash with high free-CaO content exhibited rapid setting behavior and
low early compressive strength when mixed with cement. For CFBC ash with high free-CaO content, carbon dioxide capture increased
with the duration of carbonization curing. In addition, the free-CaO value decreased together, indicating that the free-CaO reacted with
carbon dioxide. When the CFBC ash with high free-CaO content was pretreated by carbonation, no fresh set appeared, and the initial
compressive strength was improved. From the results of this study, it is confirmed that CFBC ash with high free-CaO content has a high
potential to be utilized as a cementitious material through proper carbonation curing.
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Table 1. Chemical compositions of CFBC ashes

Chemical composition (Wt%)
OPC S-CFBC H-CFBC
CaO 62.9 225 66.3
SiO, 18.8 39.2 2.7
ALO; 43 17.5 1.1
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Table 2. Mixture proportions of mortar specimens

Unit weight (g)
Cement | S-CFBC | H-CFBC | Sand | SP (wt%)

Specimens | W/B

SCFBC25 3375 1125 - 1350 0.4

0.5
HCFBC25 337.5 - 112.5 1350 0.4
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Table 3. Free-CaO content of H-CFBC by carbonation curing

Time (h) Free-CaO (%)
0 30.1
1 19.5
5 12.4
12 11.3
24 11.5
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Table 4. CO;, uptake and Ca(OH), of H-CFBC by carbonation curing period

Time [h]
o 1 5 12 24
Ca(OH), (%) 1.74 2.05 2.09 2.11
CO, uptake (%) 14.2 18.8 20.8 21.1
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(d) 24h
Fig. 6. SEM images of Pre-Carbonation H-CFBC
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