J Rec Const Resources 9(1)58-65(2021)
https://doi.org/10.14190/JRCR.2021.9.1.58

Print ISSN : 2288-3320
Online ISSN : 2288-369X

LHUQES HUNME B ZWYIE 2I2|E Ny

— 11O O

Development of Autoclave Aerated Concrete Using Circulating

Fluidized Bed Combustion Ash

=1 . A 2, o3
O[E"- &¥" - FHR

Chang Joon Lee' - Jeong-Hyun Song?® * Chul-Woo Chung®

(Received February 5, 2021 | Revised February 22, 2021 |/ Accepted February 26, 2021)

In this study, as a method to increase the recycling of circulating fluidized bed combustion ash(CFBCA), CFBCA was utilized
to produce autoclave aerated concrete product since CFBCA contains quicklime and calcium sulfate components that are
required for the manufacture of autoclave aerated concrete. Successful achievement of such objective will bring cost
reduction with high value addition, saving of natural resources, and the reduction of environmental load. Various mixing
designs were designed to evaluate the properties of autoclave aerated concrete made of CFBCA. Based on series of
experimental program, prototypes mix design for factory manufacturing was obtained. According to the experimental results,
it was confirmed that gypsum can be replaced with CFBCA through the method of pre-treating the CFBCA as a slurry. It
was possible to produce competitive autoclave aerated concrete products using CFBCA.
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Table 1. Chemical compositions of materials(units: %)

Chemical Ordinary portland Circulating fluidized bed
component cement type [ boiler ash

CaO 62.5 56.81

SiO, 22.1 3.66

ALO; 5.4 0.50

SO; 2.2 28.23

MgO 2.1 0.55

Fe;05 32 0.25

LOI 2.44 9.02
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Fig. 1. XRD pattern of circulating fluidized bed boiler ash

Table 2. Mineral compositions of circulating fluidized bed boiler
ash(units: %)

Minecal component Amount(wt. %)
Anhydrite(CaSO,) 39.56
Calcite(CaCOs) 11.25
Quartz(SiO.) 2.46
Portlandite(Ca(OH),) 15.38
Lime(CaO) 31.15
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Table 3. Mix proportions of unaerated mortar specimens(g)

Mix No. | Quartz | Lime | Cement | Gypsum | CFBCA | Water
1 500.0 1142 228.3 35.1 - 3952
2 458.0 79.0 228.3 - 112.8 3952
3 479.3 96.6 228.3 17.6 56.4 3952
4 4229 79.0 263.4 - 112.8 395.2
5 4442 96.6 263.4 17.6 56.4 395.2
6 422.9 79.0 228.3 35.1 112.8 395.2
7 387.8 1142 263.4 - 112.8 395.2
8 426.6 1142 263.4 17.6 56.4 3952
9 445.0 73.1 228.3 - 131.7 3952
10 414.8 59.5 228.3 - 175.6 3952
11 409.9 73.1 263.4 - 131.7 3952
12 379.6 59.5 263.4 - 175.6 3952
13 395.2 140.5 307.4 35.1 - 3952
14 368.8 1493 324.9 35.1 - 395.2
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Fig. 3. SEM images of autoclave aerated specimens
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Table 4. Mix proportions of aerated mortar specimens(g)

Mix No. | Quartz | Lime |Cement | Gypsum | CFBCA | Water | Al
Al 6407 | 1461 2922 450 - 7531 | 8.1
A2 5863 1012 | 2922 - 1443 7531 | 8.2
A3 6135 1236 | 2922 225 722 7531 | 82
A4 5413 1012 | 3372 - 1443 7531 | 82

Note: ‘A’ indicates aerated specimen
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= Al
2 o HES floh g 2= MY Al 2F 4s Soff 0=
H SIUC HiEEAE Table 501 LIEHHRACH 7IE S AL
of B 7|2 Z32|EQ H|wsh| /5t SA| MIEGI d52
GUoIACt, AgxQl g sat STS flol 22222 AZY
At LS TR thH] 0.2% F7H5101 2E AMSS At
ST,

Y 7|2 ZA2|ES difohs 12 L S|l aEt
AR Fge 2 HMERIcE MY M2 Wit — EFd = 1%}
oM o

Table 5. Mix proportions of aerated mortar specimens(kg)

Mix No. | Quartz | Lime | Cement | Gypsum | CFBCA | Water | Al
Control | 1741 397 794 513 - 1596 | 2.35
CFBCA | 1471 275 916 - 1177 1202 | 2.35
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