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ABSTRACT At present, about 40 million tons of concrete is dismantled each year, which accounts for the largest portion of the
total amount of construction waste with 60.8%. It is known about 97.5% of it is recycled. However, most of the usage of waste
concrete is limited to lower value-added business areas, and considering the increasing amount of waste concrete generated due to the

deterioration of structures, the need for converting waste concrete to structural concrete is urgent. Therefore, this study aims at
estimating the period for the optimum carbonation reforming to improve the quality of recycled aggregate, by making use of the
method of accelerated carbonation reforming of the bonding heterogeneous (cement paste and mortar) for the purpose of converting
recycled aggregate to structural concrete. Based on the period appropriate for the heterogeneous thickness and each bonding
thickness of recycled aggregate which was drawn from previous studies, the changes in the characteristics and physical properties of
pore structure according to progress of accelerated carbonation were analyzed. The result shows that with the progress of
carbonation, the pore volume and the percentage of water absorption of the bonding heterogeneous decreased and the density
increased, which indicates improvement of the product quality. But after certain age, the tendency was reversed and the product
quality deteriorated. Synthesizing the results of previous studies and those of the present study, this study proposed 4 days and 14
days respectively for the period for the optimum carbonation reforming of recycled fine aggregate and recycled coarse aggregate.
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Bonding cement paste

r‘/ (0.08mm)

h
Particle size of fine aggregate (1.66mm)
for average particle size (1.82mm)

Composmon of test results

Cement Paste

Cement Paste

Q-

(b) Recycled fine aggregate not containing fine aggregate

Paste clod (5Smm)

(Fine aggregate
maximum size)

Fig. 1 Composition of recycled fine aggregate

Bonding mortar
Mortar / (1.96mm)

Particle size of coarse aggregate (10.52mm)
for average particle size (14.43mm)

(a Composition of test results

Mortar

O=

b) Recycled coarse aggregate not containing coarse
aggregate

Mortar clod (25mm)
(Coarse aggregate
maximum size)

Fig. 2 Composition of recycled coarse aggregate
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Fig. 4 Conceptual accelerated carbonation

Table 1 Mix proportion

_ w/ch Unit weight (kgf/m®)
Mixture type (%) W(z) C(3) S(4)
Cement Paste 587 1177 -
—— 4985

Mortar 264 529 1367

*OWater-cement ratio, ®Water, PCement, ’Fine Aggregate
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Fig. 7 Cumulative pore volume of cement paste according
to the duration of carbonation

Table 2 MIP of cement pastes according to the duration of carbonation

Specimens Total intrusion Pore diameter Total pzore area Bulk density Porosity
volume (ml/g) (4V/A) (nm) (m™/g) (g/ml) (%)
Uncarbonated 0.241 9.5 100.89 1.05 25.4
Carbonated for 7d 0.129 9.9 52.52 .61 20.8
Carbonated for 14d 0.092 9.4 39.37 1.87 17.2
Carbonated for 21d 0.133 9.1 58.46 1.94 20.5
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Table 3 MIP of mortar according to the duration of carbonation
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Specimens Total intrusion Pore diameter Total pzore area Bulk density Porosity
volume (ml/g) (4V/A) (nm) (m™/g) (g/ml) (%)
Uncarbonated 0.095 13.5 28.05 1.92 18.3
Carbonated for 7d 0.096 13.4 28.61 1.97 18.9
Carbonated for 14d 0.093 13.9 26.81 1.95 18.2
Carbonated for 21d 0.098 15.2 25.78 1.93 18.9
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Fig. 13 Density and absorption of cement paste according
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Table 4 Density and absorption of cement paste according to the duration of carbonation

Specimens Surface drie(i density Absolute drie}d density Absorption
(g/cm’) (g/em”) (%)
Uncarbonated 1.97 1.53 28.31
Carbonated for 7d 1.98 1.57 26.02
Carbonated for 14d 2.04 1.67 21.85
Carbonated for 21d 2.03 1.65 23.50
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Fig. 14 Density and absorption of mortar according to the Qo g Aoz FuHY
duration of carbonation
Table 5 Density and absorption of mortar according to the duration of carbonation
Specimens Surface drieci density Absolute drie}d density Absorption
(g/em’) (g/em’) (%)
Uncarbonated 2.01 1.83 9.94
Carbonated for 7d 2.02 1.84 9.78
Carbonated for 14d 2.04 1.86 9.26
Carbonated for 21d 2.04 1.86 9.28
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