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Abstract: To investigate the effects of iron ore tailings sand (IOT) replacement ratio on the mechanical properties and durability
of iron ore tailings cementitious composites (I0TCC) , compressive strength tests, chloride ion penetration resistance tests, and
carbonation depth tests were conducted to evaluate their macroscopic performance. In addition, nuclear magnetic resonance
(NMR) and scanning electron microscopy (SEM) were employed to characterize the pore structure and micro—morphology of
IOTCC, thereby revealing the performance evolution mechanism under carbonation. The results show that IOT can be used as a
fine aggregate in IOTCC. Within the replacement ratio range of 25% to 75%, 10T contributes to the improvement of the
mechanical properties of the composites. Among them, the specimen with a 25% replacement ratio exhibits the best overall
mechanical performance, chloride ion penetration resistance, and carbonation resistance, as well as the lowest porosity. With
increasing carbonation age, the porosity of IOTCC decreases rapidly at the initial stage and then declines gradually at later
stages. This behavior is mainly attributed to the filling effect of carbonation product CaCO; on the pores and its inhibition of
further CO, diffusion. Overall, a 25% IOT replacement ratio is recommended for fine aggregate substitution in IOTCC under the
conditions of this study, and the performance enhancement is mainly associated with the micro—filling effect of IOT and the
resulting densification of the pore structure. The research findings can provide reference for relevant engineering projects.
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Table 1 Chemical composition of cementitious materials /%
Si0, ALO; Ca0 MgO Fe,0; TiO, SO,  Hifih
K 18.30 5.47 54.25 2.95 2.78 0.25 3.12 0.20

fRE - 63.80 22.10  5.00 0.90 5.50 2.10 0.60
WK 52.97 29.96  3.66 1.52 7.98 0.65 3.26
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Fig. 1 XRD spectra and SEM of two types of aggregates
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Fig. 2 Aggregate particle size distribution
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Table 2 Main physical properties of the two aggregates

W B e EREEA WOKER SRR
/ (kg/m*) / (kg/m’) /% /% /%
PRI 2736.00 1 824.00 20. 34 0.95 2.80
Vel 2 759. 00 1845.00  <10.00 0.48
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Table 3 Specimen mix ratio / (kg/m*)
B JE BEAA R
G BE e . KWK
Sl A b
VEE 2, . i+ WK K

TO  565.60 0.00 188.70 377.40 692.00 377.40 5.66
T25 424.20 141.40 188.70 377.40 692.00 377.40 5.69
T50 282.80 282.80 188.70 377.40 692.00 377.40 5.67
T75 141.40 424.20 188.70 377.40 692.00 377.40 5.71
T100 0.00 565.60 188.70 377.40 692.00 377.40 5.76
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Fig.3 Effect of substitution rate of IOT on strength
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Fig.5 Carbonization depth test results
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Fig. 6 Effect of iron tailing sand substitution rate on pore structure
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Fig. 8 Microscopic morphology of IOTCC with different iron tailings substitution rate
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Fig. 9 Microscopic morphology of IOTCC at different carbonation ages ( T25 as an example)
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