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CONCLUSSIONS

Ferrosilicon slag + steel slag

+ alkali solution (NaOH + Na2SiO3 )

Addition in percentages from 0 % up to 50 %

OBJECTIVE: 

Improvement of mechanical properties

PRECURSOR  +  ACTIVATOR  =   GEOPOLYMER
ALKALI SOLUTION

NaOH 6 M + Na2SiO3  solution

(35/65 weight ratio)

Solid waste. Source of 

aluminosilicate

Sodium or calcium 

aluminosilicate hydrate 

chains

RAW MATERIALS

Experimental investigation revealed that the addition of steel slag in the ferrosilicon based alkali activated cements improved their

reactivity reaching a compressive strength of 13.1 MPa, with the addition of 50 wt % of steel slag. The improvement of mechanical

strength can be attributed to the better reaction of geopolymerization and the better structure in the geopolymeric gel. Therefore, the

use of these new and more sustainable conglomerates may reduce CO2 emissions and relieve one of the causes of global warming,

as well as making good use of metal slags which are considered industrial debris.
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1. Raw materials composition

Ferrosilicon slag (FS) Steel slag (SS)

Sample FS SS
NaOH 6 M + Na2SiO3

Solution (35/65)
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(Ratio water/binder was adjusted to maintain workability)
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2. Mixtures composition

Steel slag addition generally improves the 

compressive strength in percentages up to 50 %
Ferrosilicon slag geopolymers seems to improve 

their flexural strength with steel slag addition.

Maximum value 5.0 MPa
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20-50 % CO2 emissions reduction 

No high temperatures in manufacturing

Good thermal and mechanical properties

High chemical attack resistance 2. Steel slag (SS)

Compressive strength

Maximum value 13.1 MPa
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Flexural strength at 28 days
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