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Abstract: The acid leaching tailings of vanadium-bearing stone

coal minerals (hereinafter referred to as “tailings™) is the solid 7
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waste discharged in the industry of vanadium extraction from
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ultilization of the tailings. Ceramsite can be widely used in
many areas, and the main application is to be used as
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lightweight aggregate in construction industry. Lightweight

aggregate has a critical requirement of sulfur content when it is 9P |

Roasting

used as building materials. The total contents of sulfate and
sulfide, calculated by SOs, should be no higher than 1.0wt%. Auxiliary materials

Ceramsite

Usually, the sulfur content (calculated by SO3) of the tailings is much higher than 1.0wt%, which is much higher than
the requirement of lightweight aggregate. So, it is necessary to study the release of sulfur during the preparation of
ceramsite using tailings as raw materials. In this work, simultaneous thermogravimetric—Fourier transform infrared
spectrometry (TG—FT-IR) analysis were used to investigate the weight loss, the exothermic/endothermic phenomenon,
and releasing of gases in the process of roasting the tailings as the raw materials for preparing ceramsite. The sulfur
contents of samples prepared by roasting tailings at different temperatures were tested, their crystal phases were
characterized, the Gibbs free energies of several reactions were obtained by thermodynamic calculation, and the
mechanism of sulfur releasing from tailings was discussed accordingly. The results showed that sulfur-containing
substances in the tailings gradually decomposed and SO, was released with temperature increasing. Consequently, the
sulfur content of samples gradually decreased with roasting temperature increasing. The sulfur content (0.44wt%) of
samples obtained at 1200 C can meet the requirements of lightweight aggregate. Intermediated phases such as
wollastonite (CaSiO3) might be formed by the reaction of anhydrite and quartz in the tailings, accompanied with the
releasing of SO,. SiO,, Fe;O3 and Al,Os in tailings might be helpful for the releasing of sulfur.
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Table 1 Compositions of the tailings used in this work
Component SiO, Al,O3 Fe O3 CaO MgO K,0O Na,O SO; C Others
Content/wt% 64.34 2.51 0.19 3.68 0.13 1.68 0.10 5.23 15.42 6.72
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Fig.1 TG-DSC analysis results of tailings
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Fig.2 Real-time FT-IR analysis results of the gases released
during heating tailings
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Table 2 Changes of the carbon and sulfur contents of tailings with temperature

Temperature/ C 25 500 800 1000 1100 1200
Carbon content/wt% 15.42 14.49 1.48 0.34 0.29 0.28
Sulfur content/wt% 5.23 4.79 4.26 3.14 2.06 0.44
Weight loss/% - 2.44 17.94 18.82 20.02 21.70
Carbon entered in gas phase/% - 8.33 92.11 98.22 98.52 98.59
Sulfur entered in gas phase/% - 10.67 33.20 51.22 68.57 93.44
Carbon in solid phase/% 100.00 91.67 7.89 1.78 1.48 1.41
Sulfur in solid phase/% 100.00 89.33 66.80 48.78 31.43 6.56
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