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Abstract
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Ferrosilicon is produced by smelting quartzites in closed submerged electric arc
furnaces (22 to 93 MVA). The slag obtained is heterogenous, containing relatively high
percentages of aluminosilicates [1]. Typically, these concentrations are in the range of
48–50 wt% SiO2 and 20–25 wt% Al2O3, but not necessarily. In this research, alkali activated
materials were developed from this residue by adding different percentages of Portland
cement to achieve the best mechanical properties.

Samples were prepared by mixing the solid material with an alkali activating solution
and pouring the mix into molds of 60 × 10 × 10 mm3. An alkali solution was made
using NaOH pellets Panreac (98% purity). First, control samples made exclusively with
ferrosilicon slag were manufactured. The compressive strength of the control samples was
7.9 and 14.0 MPa at the age of 7 and 28 days, respectively.

After that, the technical viability of the partial substitution of the ferrosilicon slag with
ordinary Portland cement was studied in percentages of 10, 20, and 30 percent. In this case,
the highest compressive strength was obtained in samples with a larger amount of Portland
cement, which reached values of 18.5–24.7 MPa at the ages of the test (7–28 days).

The outcome of this research suggests that ferrosilicon slag might be a useful raw
material in the manufacture of alkali activated materials. Therefore, this preliminary study
confirms the use of these by-products or industrial waste for the manufacture of alkali
activated materials to bring us closer to a circular economy. In addition, the mixture with
Portland cement leads to an additional improvement in technological properties, at least in
percentages from 10 to 30 wt%.
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