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Effect of Attached Mortar Content on Chloride Ion Erosion Resistance of
Recycled Concrete
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Abstract: Aiming at the characteristics of high attached mortar content of recycled coarse aggregate, the rela-
tionship between the variation of its content and the performance of recycled coarse aggregate was analyzed, the
evolution rule of chloride ion erosion resistance of fully recycled coarse aggregate concrete under different at-
tached mortar content was studied, and the threshold value of the attached mortar content of recycled coarse ag-
gregate was defined. It is found that the content of attached mortar plays a significant role in the performance of
recycled coarse aggregate and recycled concrete. With the increase of attached mortar content, the water absorp-
tion rate, opening porosity and crushing value of recycled coarse aggregate increase linearly, while the apparent
density decreases linearly. The compressive strength of recycled concrete at 3 d, 7 d and 28 d decreases to vary-
ing degrees, and the porosity increases gradually. The chloride ion permeability coefficient, free chloride ion
content and binding chloride ion content of recycled concrete increase with the increase of attached mortar con-
tent, and the chloride ion binding ability enhances continuously. The chloride penetration coefficient of recycled

concrete has a quadratic parabola relation with the attached mortar content of recycled coarse aggregate, and the
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maximum value of the attached mortar content that meet the anti-chloride ion invasion index of recycled concrete

in the environment of grade D and grade E chloride salt for 50 years is 35.03% and 23.01%, respectively.

Key words: recycled aggregate; recycled concrete; attached mortar; chloride ion permeability coefficient; chlo-

ride content
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Table 1 Chemical compositions of cement and silica fume

"LU/ %
Material SiO, ALO, Fe,O, SO, TiO, Ca0O MgO K,O Na,0 Other
Cement 12.54 4.41 3.41 1.96 0.59 72.97 0.21 0.90 0.65 2.36
Silica fume 94. 30 0.04 0.08 1.21 0.08 0.01 4.28
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Table 2 Properties of recycled and natural coarse aggregate

. Apparent density/ Attached mortar Water absorption at 30 Crush value(by Open porosity(by
Coarse aggregate N .
(kg'm ?) content(by mass)/ % min(by mass)/ % mass)/ % volume)/ %
NCA 2570 0 1.62 9.7 5.3
RCA1 2233 25.38 7.28 15.2 14.7
RCA2 2053 33.18 7.63 17.7 18.0
RCA3 2207 39.44 8.89 15.6 17.3
RCA4 2247 42.28 9.66 15.1 17.1
*3 BEREIBRSL
Table 3 Mix proportion of recycled aggregate concrete
kg/m’
Concrete Cement Silica fume NCA RCA Sand Free water Superplasticizer Additional water
NAC 430.00 48.00 881.00 814.00 176.85 0.96 14.27
RAC1I 430.00 48.00 765. 00 814.00 176.85 0.96 55.69
RAC2 430.00 48.00 770. 00 814.00 176.85 0.96 58.75
RAC3 430.00 48.00 763. 00 814.00 176.85 0.96 67.83
RAC4 430.00 48.00 704. 00 814.00 176.85 0.96 68.01
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Fig.2 Flow diagram of concrete secondary mix process
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