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Influence of Lime Content on Properties of
Autoclaved Concrete Prepared with Iron Ore Tailings
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Abstract: The range analysis of the strength of autoclaved concrete was carried on after the orthogonal
experiment, and the optimum ratio was obtained. Then the mechanical properties and frost resistance of
autoclaved concrete were studied with different lime contents. The experimental results show that the condition
of steam curing improves the activity of iron ore tailings; under steam curing, lime content has a significant
influence on the compressive strength of the autoclaved concrete prepared with iron tailings, with the increase of
lime content, their strength decreases after the first increases, and the sample of 60% lime content gets the
highest strength; lime content also has a significant influence on the frost resistance of the autoclaved concrete
prepared with iron tailings, the mass and strength loss of concrete decreases after the first increases with the
increase of lime content, and the sample with 60% lime content shows the worst frost resistance, but it has the
best frost resistance with 50% lime content; In steam curing condition, the main hydration products of iron
tailings autoclaved concrete with different lime contents are tobermorite, C-S-H and xonotlite, but their contents
and the degrees of crystalline are different. The tobermorite with better degree of crystallization interspersed in
the network structure of C-S-H appropriately in the sample of 50% lime content, and the sample obtained the
best frost resistance.
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Tab. 1 Chemical compositions of the iron ore tailings

(mass fraction / %)

Si0,  ALO; Fe,0; CaO  MgO loss total

iron tailings  63.39 349 1856 7.14 425 193 98.76
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Tab. 2 Test orthogonal samples of autoclaved aerated concrete prepared with iron ore tailings

mass ratio compressive strength / MPa
N lime cement gypsum iron tailings 3d 28 d (3+28) d
1 40 5 1 90 10.09 15.45 25.54
2 40 10 3 100 12.74 19.94 32.68
3 40 15 5 110 8.56 14.27 22.83
4 60 5 3 110 14.44 21.63 36.07
5 60 10 5 90 149 17.59 32.49
6 60 15 1 100 12.11 23.7 35.81
7 80 5 5 100 14.58 2091 35.49
8 80 10 1 110 12.73 19.24 31.97
9 80 15 3 90 14.02 20.61 34.63
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Tab.3 Range analysis results of orthogonal experimental data

mass ratio
period lime cement gypsum tailings factor
lime cement gypsum tailings
10.463 13.037 11.643 13.003 40 5 1 90
3d 13.817 13.457 13.733 13.143 level 60 10 3 100
13.777 11.563 12.680 11.910 80 15 5 110
range 3.353 1.893 2.090 1.233
decision 60 10 3 100
mass 2.7 1.5 1.7 1.0
16.553 19.330 19.463 17.883 40 5 1 90
28 d 20.973 18.923 20.727 21.517 level 60 10 3 100
20.253 19.527 17.590 18.380 80 15 5 110
range 4.420 0.603 3.137 3.633
decision 60 15 3 100
weight 7.3 1.0 5.2 6.0
27.017 32.367 31.107 30.887 40 5 1 90
(3+28) d 34.790 32.380 34.460 34.660 level 60 10 3 100
34.030 31.090 30.270 30.290 80 15 5 110
range 7.773 1.290 4.190 4.370
decision 60 10 3 100
mass 6.0 1.0 3.2 34
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Tab.4  The experimental scheme of autoclaved aerated

concrete prepared with iron ore tailings (mass ratio)

No. lime cement gypsum iron tailings m(water) :m(solid)

Al 40 10 3 100 0.45
A2 50 10 3 100 0.45
A3 60 10 3 100 0.45
A4 70 10 3 100 0.45
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Fig. 1 Effects of lime contents on compressive strength
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Fig. 3 Effects of lime contents on mass loss rates
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Fig. 4 Effects of lime contents on strength loss rates
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Fig. 5 XRD palterns of iron tailings autoclaved concrete with different lime contents
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concrete with different lime contents at 28 d
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