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Abstract: Iron ore tailings (IOT), which are by-product of the ore-smelting process. It will be an inevit-
able trend to recycle them as a secondary resource due to the potential value of more than 100 billion
yuan. Through the composition analysis of IOT from a steel plant in Hebei Province, the SiO, in 10T
reaches 68.64%, existing mainly in the form of quartz, albite, talc and other crystals. Therefore, the cal-
cination—acid leaching method was proposed to produce silica. The optimum calcination parameters
were determined as follows: calcination temperature = 850 °C, calcination time = 2 h, Na,CO,/SiO, =
1:1.5. For the acid leaching process, the pH value of the solution is 7 and the stirring temperature is 60
°C. The results show that the extraction rate of Si from IOT reached 86.43 %, and the content of SiO,
was 92.26%. In addition, the kinetics of the calcination process was studied, and the activation reaction
mechanism and kinetic parameters of IOT were deduced, which provided a theoretical basis for the ac-
tivation calcination process of IOT.
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Table 1 Main chemical compositions of IOT %
Si0, Fe,0; CaO MgO ALO; K,0 Na,O SO, P,0s Cr,0;
68.64 9.47 341 2.26 13.14 3.64 0.74 0.36 0.16 0.14
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Fig. 1 XRD analysis (a) and SEM image (b) of the IOT
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Table 2 Factors and levels of orthogonal test
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Fig.2 Flow chart of precipitated silica preparation process
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Table 3 Results of orthogonal test

RIS TH AR/ C 1 AL )/ n(Na,CO,)/n(Si0,) FETT R PR /%

1 750 1 1:1.0 24.79
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4 800 1 1:1.25 43.16
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Fig. 4 The XRD analysis (a) and SEM image of product (b)
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Fig. 5 TG curves of reactions at different heating rates
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Fig. 6 DTG curves of reactions at different heating rates
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Table 4 Kinetics coefficients of the two endothermic peaks at different heating
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