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Chemical Resistance of Recycled Aggregate Concrete Using Pozzolanic Materials
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Abstract

This study investigates the chemical resistance of the recycled aggregate concrete containing
calcined ground slag, fly ash, and diatom powder. The recycled aggregate which had the density of
2.48 g/cm®, the absorption of 4.25%, and standard gradation was used and the concrete specimens
were submerged in solutions of Na2SOs and CaClz at 10% concentration for 6 months. As the
submersion result, pore volume of over 0.02um diameter was formed less in the concrete specimens
containing calcined ground slag, fly ash, and diatom powder than in the concrete without the
pozzolanic materials and the result shows the effectiveness of the pozzolanic materials for the
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Table 1. Chemical compositions of cement and pozzolanic materials
Sample CaO SiO; AlyO3 MgO Fe 03 S0O3 Na,O L.O.1
OPC 61.4 20.5 6.4 3.0 2.9 2.1 1.2 0.8
ERC 60.9 20.6 6.1 2.7 2.9 4.7 - 0.7
SP 33.5 44.2 14.0 4.9 0.8 14 0.9 0.1
FA 4.22 55.0 21.1 1.2 10.9 0.06 1.0 5.0
DT 0.70 84.58 5.31 0.32 2.27 0.27 4.84 1.20
Table 2. Physical properties of crushed aggregate and recycled aggregate
Aggregate Gmax(mm) Density(g/cm®) Absorption(%) F.M. Unit mass(kg/m®)
CA 25 2.63 0.73 6.95 1,502
RA 25 2.48 4.25 6.65 1,483
Table 3. Concrete mix proportions
; 3 Chemical )
Tepe Unit mass (kg/m’) admixture(C X %) Slump Air
(mm) (%)
OPC ERC \% S G SP FA DT AE HRWR
RACO 334 - 174 836 933 - - - 0.15 0.6 100 4.0
RAC2 225 8.35 174 820 869 16.7 83.5 - 0.50 0.5 115 4.3
RAC3 225 8.35 174 817 867 - 83.5 16.7 0.60 0.5 115 4.3
RAC4 259 8.35 174 825 860 16.7 50.1 - 0.35 0.5 110 3.8
RACSH 259 8.35 174 823 860 - 50.1 16.7 0.40 0.5 110 3.8




Table 4. Compressive strength of the concrete in 10 % Na,SO, (MPa)

Immersed age (Months)
Type
0 1 2 3 4 5 6

RACO 23.9 29.0 29.4 30.2 30.9 30.3 29.7
RAC2 31.1 34.3 38.1 38.2 37.4 37.3 36.3
RAC3 31.4 37.6 39.3 39.5 41.6 40.6 39.9
RAC4 31.7 38.3 42.3 41.3 40.2 39.6 39.1
RACH 32.7 35.2 37.1 38.1 38.7 38.0 37.4

Table 5. Compressive strength of the concrete in 10 % CaCl2 (MPa)

Immersed age (Months)
Type
0 1 2 3 4 5 6
RACO 23.9 29.0 29.4 30.2 30.9 30.3 29.7
RAC2 311 322 385 388 35.3 344 33.5
RAC3 314 34.3 37.7 40.2 37.6 36.7 36.1
RAC4 31.7 37.2 41.2 42.3 43.1 41.3 39.9
RAC5 32.7 341 39.9 39.7 36.8 35.6 34.5
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Fig. 1 Compressive strength ratio of the concrete
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