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Mechanism of oxidizing roasting process of
vanadium containing stone coal

HE Dong-sheng, FENG Qi-ming, ZHANG Guo-fan, OU Le-ming, LU Yi-ping

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: The oxidizing roasting process of vanadium containing stone coal was investigated by X-ray diffraction (XRD),
scanning electron microscopy (SEM) and energy spectrum analysis (EDX), and the effects of roasting conditions on
leaching rate of vanadium were studied. The results show that in the roasting process, the organic matter and pyrite are
oxidized firstly. When the roasting temperature is in the range of 750-850 °C, the crystal structure of illite containing
vanadium is gradually destroyed, the oxidation reaction of V(III) and V(IV) reaches a balance, and the leaching rate of
vanadium reaches the best. When the roasting temperature reaches 1 050 “C, the vanadium is enwrapped by sintered
matter, which is the main reason making the leaching rate of vanadium decrease quickly.
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Table 1

fraction, %)
V,05 BaO ZnO SO, Fe, 03 SiO,

Chemical compositions of stone coal (mass

0.71 2.69 0.29 5.92 2.54 61.24
A1203 CaO MgO Kzo NaZO Ig
5.57 1.08 0.72 1.29 0.09 17.59
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Fig.1 XRD patterns of roasted residue after roasting for 3 h at
different roasting temperatures: (a) Raw ore; (b) 600 C
residue; (¢) 750 ‘C residue; (d) 850 C residue; (e) 950 C
residue; (f) 1 050 C residue; Yx—Illite; O—Feldspar, &G—
Barytes; A—Kaolinite; A—Pyrite; ¥—Mica; €—Vaterite;
% —Goldmanite; O—Hematite; BM—Quartz; [1—Tridymite
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Fig.2 SEM images of raw ore and roasted reside: (a) Raw ore;

(b) Roasted residue at 750 C; (¢) Roasted residue at 1 050 ‘C
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Fig.3 Results of energy spectrum analysis of roasted residue

at 1 050 'C
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Table 2 Element contents of energy spectrum analysis of

roasted residue at 1 050 C (mass fraction, %)

MgO A1203 8102 Kzo CaO V205 F6203 BaO
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Fig.4 Relationship between roasting temperature and valence

Relative content of vanadium/%

distribution of vanadium when roasting for 3 h (Notice:

roasting temperature 0 means raw ore)
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Fig.5 Effect of roasting temperature on vanadium leaching
rate when roasting time for 3 h (Notice: roasting temperature 0

means raw ore)
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Fig.6 Effect of roasting time on vanadium leaching rate at

750 C
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