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Study on strengthening mechanism of iron tailings-based geopolymers
by activation pretreatment at medium temperature
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Abstract ; Iron tailings have a huge stock in China, occupying a large amount of land and causing harm
to the environment. As a new cementing material, geopolymers can effectively solve this problem. In
this study, geopolymers were prepared using iron tailings from Ma’ anshan City as raw material.
Through orthogonal experiment, it was found that the compressive strength of the geopolymers
reached 18. 7 MPa after 28 days of curing with the following optimum mixing ratio; water cement ratio
of 0. 26, modulus of 1. 8, and alkali equivalent of 0. 08. Based on the optimum ratio, the effect of dif-
ferent calcination temperatures on the activation of the geopolymers prepared from iron tailings was
studied. The results showed that the geopolymers obtained after calcination at 700 ‘C had the best
performance, and the compressive strength could reach 26. 9 MPa after curing for 28 days. The sam-
ples were characterized by Fourier transform infrared spectrometer (FTIR), X-ray diffractometer
(XRD) and scanning electron microscope(SEM). After activation at 700 °C, the phase of iron tailing

mineral changed, and more active silicon and aluminum elements were generated. Under the action of
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alkali activator, more C-(A)-S-H and N-A-S-H gel phases were generated than the uncalcined iron

tailings, and C-(A)-S-H gel phase was the main products, and the compressive strength of the

geopolymers was strengthened.
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