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This study is about the reuse of bottom ash, which is released as a necessity in thermal power plant. In general, coal-ash are classified as
fly-ash, bottom-ash, cinder-ash. Of these, a large amount of fly ash is being recycled as cement substitutes. While, recycling rates of
bottom ash are the lowest due to its porosity and high absorption. In this study, the durability of the concrete using bottom ash as a
concrete fine aggregate was evaluated. The using level of the bottom ash ranges to step-by-step from 0% to 30%. According to the
result of the durability test, regardless of the presence of the bottom ash, freeze-thaw durability could be secured by air entrainment.
In case of the resistance to chloride ions penetration, the length change, and the effects on heavy metals, the replacement of bottom
ashas fine aggregate was not critical. Although carbonation penetration was higher as the replacement level of bottomash increased,
the experiment showed that it could be possible to use bottom ash as concrete fine aggregate with proper mix design.
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Table 2. Physical properties of cement
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Table 3. Chemical composition of bottom ash(wt%)

ALO, | SiO, | Fe,0p | CaO | MgO | TiO, | K,0 | NayO
24.7 49.1 9.8 9.6 1.1 0.88 0.96 0.81
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Fig. 1. Grading curve of the bottom ash
223 =X

6lg/cm’Q| ZEAL B
\A 25mm, LU 2 59g/cm’
SotiCt.

— 2.2.4 3st=31H|
Density Blaine Stability Setting time(min) -
(g/em’) (cm’/g) (%) Initial Final E 0| M KA Z2|7[2EA TS ZARE AIE5t
315 | 3280 | 046 221 361 o0} et 27|08 loiol Yol B7 OIS AIZSIGCH
Table 1. Mix proportions
Slump(mm) Air content(%) Water S/a Unit weight(kg/m?) AD AE
Factor | W/C(%) content o 0oxC) |(%xAD
Oht | 0.5hr | The | Ohr | 05hr [ Thr | kemd)| P | ¢ | BA | s G |0 |(%<AD)
PL | 400 150 | 105 85 62 | 41 33 163.0 0.0 768.5 | 9545 | 0.7 0.3
BA10| 435 170 | 105 90 7.0 5.6 50 | 177.0 s | a07 60.5 | 6765 | 9340 | 0.7 1.5
BA20 | 44.5 180 | 110 90 64 | 48 4.1 181.0 ’ 121.0 | 5975 | 9285 | 0.7 22
BA30 | 455 145 | 105 85 7.0 5.5 4.1 185.0 180.0 | 5195 | 9225 | 0.7 2.9
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Fig. 3. Length change ratio of bottom ash concrete
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Table 4. Content of elution heavy metal

Content(mg/1)
cd Cu crtt Pb Hg As
B/A-0 N/D 0.029 N/D N/D N/D N/D
B/A-10 N/D 0.020 N/D N/D N/D 0.010
B/A-20 N/D 0.014 N/D N/D N/D N/D
B/A-30 N/D 0.010 N/D N/D N/D N/D

Factor

N/D : Non-detection
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Fig. 4. Relative dynamic modulus of elasticity
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Fig. 5. Carbonation depth of bottom ash concrete
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