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Influence of Mineral Admixtures on Performance of Foam Concrete
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Abstract: A study was conducted to investigate the effects of three mineral admixtures—fly ash (FA), ground
granulated blast furnace slag (GBFS), and titanium-extracted tailings (' TS)—on the properties of foam concrete.
The results indicated that all three admixtures could increase the bulk density of foam concrete to some extent, with
TS showing the most significant effect. GBFS reduced the fluidity of foam concrete, while TS and low dosages of
FA improved it. At low dosages, all three mineral admixtures increased the volumetric water absorption and capillary
water absorption of foam concrete. However, at higher dosages, they reduced these properties, with TS and GBFS
showing particularly notable reductions. At high dosages, all three admixtures significantly enhanced the compressive
strength of foam concrete, with TS providing the most improvement. FA and GBFS increased the 28 d drying
shrinkage of foam concrete, whereas TS significantly reduced it. Overall, the optimal dosage ranges for FA and
GBFS were found to be 10%-15%, and for TS,5%—15%.
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Table 1 Chemical compositions(by mass) and mean particle size of binders and mineral admixtures

Chemical compostion/ %

Mean

Sample particle size/
Sio, AlLO, CaO Fe,O, SO, TiO, MgO K,O Na,O P,O, pm
OPC 18. 24 3.99 67.72 2.98 3.31 0. 20 2.17 0.74 0.10 19.25
CSA 8.74 33.91 43.42 1.64 7.92 1.49 1.77 0.48 0. 06 9.70
FDG 1.24 0.62 42.20 0.23 54.28 0.04 0.44 0.07 0.02 21.04
FA 42.50 31. 80 9.04 3.78 1.52 1.13 0.76 0.60 0.50 0.37 30.05
GBFS 28.70 11.90 43.40 0.24 1.93 0.61 6. 36 0. 30 0.01 7.54
TS 40. 30 29.00 9.44 3.96 1.59 1.19 0.73 0. 60 0.47 0. 36 34.95
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Fig. 1 Particle size distributions of binders and mineral

admixtures
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Table 2 Mix proportions of foam concrete

Unit: g
Sample b . . .
No. OPC CSA FDG FA GBFS TS
Blank 2 380 85 35 0 0 0
FAO05 2261 85 35 119 0 0
FA10 2142 85 35 238 0 0
FAI15 2023 85 35 357 0 0
FA20 1904 85 35 476 0 0
GBFS05 2261 85 35 0 119 0
GBFS10 2142 85 35 0 238 0
GBFS15 2023 85 35 0 357 0
GBFS20 1904 85 35 0 476 0
TS05 2261 85 35 0 0 119
TS10 2142 85 35 0 0 238
TS15 2023 85 35 0 0 357
TS20 1904 85 35 0 0 476
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Fig. 2 Effect of mineral admixtures on bulk density of foam concrete
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Fig.3 Effect of mineral admixtures on fluidity of foam concrete
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Fig.4 Effect of mineral admixtures on volume water absorption and softening coefficient of foam concrete
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Fig.5 Effect of mineral admixtures on water capillary absorption of foam concrete
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Fig. 6 Effect of mineral admixtures on compressive strength of foam concrete
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