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Research on the leaching characteristics of Ca, Mg, Al elements
in high titanium blast furnace slag

Huangfu Lin"?, Jiang Yang"?, Qiu Zhenggiu', Wang Kui"’
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stitute Co., Ltd., Panzhihua 617000, Sichuan, China; 2. Department of Advanced Functional Materials, Chengdu Institute
of Advanced Metallic Material Technology and Industry Co., Ltd., Chengdu 610305, Sichuan, China)

Abstract: To make full use of the valuable elements in high titanium blast furnace slag, the physical
and chemical properties were analyzed. The method of hydrochloric acid hydrothermal leaching was
proposed to separate Ca and Mg elements from high titanium blast furnace slag. And the influence of re-
action condition parameters on the leaching characteristics of elements in high titanium blast furnace
slag was studied. The results reveal that with the increase of hydrochloric acid concentration, hydro-
chloric acid amount, reaction temperature and reaction time, the leaching efficiency of Ca, Mg and Al
elements in high titanium blast furnace slag all increase. Among them, the leaching efficiency of Mg
and Al remain stable when they are higher than 95%, while the leaching efficiency of Ca can raise to
nearly 100%. The Ca and Mg elements in high titanium blast furnace slag can be entirely dissociated
when the concentration of hydrochloric acid is 4 mol/L, the amount of hydrochloric acid is 1.5 times of
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theoretical acid amount required for the entire dissolution of Ca, Mg and Al elements in high titanium
blast furnace slag, the reaction temperature is 150 °C, the reaction time is 10 h. Meanwhile, the amounts
of both MgO and CaO in the leaching residue are all below 1%, and the aggregate amounts of TiO,,
Si0, and Al O, are higher than 95%, which can fulfill the requirements of preparing porous adsorption
materials. The results of this research are anticipated to provide data support for the efficient utilization

of high titanium blast furnace slag.

Key words: high titanium blast furnace slag, resource utilization, hydrochloric acid, hydrothermal

leaching, porous adsorption materials
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Table 1 Main chemical composition of high titanium blast furnace slag %
MgO Al O, SiO, SO, K,0 CaO TiO, MnO Fe,0;
8.44 13.49 22.84 1.55 0.71 28.36 20.46 0.80 1.74
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Fig.1 XRD pattern (a) and SEM image (b) of high titanium blast furnace slag
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Fig. 2 Variations in leaching efficiency of Ca, Mg, Al elements under different hydrochloric acid concentrations
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Fig.3 Variations in leaching efficiency of Ca, Mg and Al elements under different hydrochloric acid amounts with different

hydrochloric acid concentrations
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Fig. 4 Variations in leaching efficiency of Ca, Mg and Al
elements under different reaction temperatures
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Fig. 5 Variations in leaching efficiency of Ca, Mg and Al
elements under different reaction time
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