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Abstract

Alumina is widely used in industry. Due to the limited resource base — deposits of high-
quality bauxite, which are processed by an alkaline method, and the presence of significant
reserves of substandard raw materials (nepheline, alunite, as well as high-siliceous bauxite),
the possibility of their processing to obtain Al203 by the acid method is being considered. The
object of research is the mudstone of the Volchansk deposit, which is a waste product from
coal mining and substandard high-siliceous alumina-containing raw materials. The study of
the composition of mudstone was carried out by methods of chemical, IR spectroscopic and
X-ray phase analyzes. This raw material contains the following main components, wt. %: SiO.
— 52.60; Al,Os — 23.31; Fe;0O3; — 7.30. According to the data of X-ray phase analysis, the
composition of mudstone includes a-quartz, sillimanite, kaolinite, albite, halloysite,
nontronite. The work is devoted to the study of the conditions of nitric acid leaching of
mudstone for further production of alumina. The equations for the reactions causing the
transition of acid-soluble components to the liquid phase are given. The use of nitric acid for
drilling mudstone is motivated by the possibility of regeneration of the leaching agent during
thermal hydrolysis of aluminum nitrate. The low yield of aluminum up to 35% in the leaching
of uncalcined raw materials and the presence of thermally unstable components in the
composition necessitated preliminary preparation of the raw materials - calcination.
Thermogravimetric analysis made it possible to determine the calcination temperature (650-
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750 °C), leading to a change in the phase composition, confirmed by X-ray phase and IR
spectroscopic methods of analysis. The optimal conditions have been determined: the
concentration of acid (30-40%) taken in an amount of 90-100% of the stoichiometry, the
leaching duration is 3 hours. The established opening mode made it possible to increase the
aluminum yield into the solution up to 80%.

For citation: Vitaly V. Vaytner, Evgeniya A. Nikonenko, Vyacheslav F. Markov,
Alfred N. Gabdullin. Study of the conditions for maximum extraction of alumina
from mudstone of the Volchansk deposit. Butlerov Communications A. 2021. Vol.2.
No.3. 1d.5. DOI: 10.37952/ROI-jbc-A/21-2-3-5

References

[1] A.G. Betekhtin Mineralogy course. Moscow: KDU. 2010. 736p. (Russian)

[2] G.N. Vertushkov, V.N. Avdonin. Tables for the determination of minerals by physical
and chemical properties: Handbook. Moscow: Nedra. 1992. 489p. (Russian)

[3] ILA. Pavlova, K.G. Zemlyanoy, E.P. Farafontova. Fundamentals of technology of
refractory non-metallic and silicate materials. Publishing house of the Ural University.
2020. 192p. (Russian)

[4] T.B. Shatalova. Thermal analysis methods. Moscow: Moscow State University. 2011.
146p. (Russian)

[5] T.1. Shishelova, T.V. Sozinova, A.N. Konovalova. Workshop on spectroscopy. Mineral
water. Moscow: Academy of Natural Sciences. 2010. 88p. (Russian)

[6] K. Nakamoto. IR spectra and Raman spectra of inorganic and coordination compounds.
Moscow: Mir. 1991. 536p. (Russian)

[7] Vitaly V. Vaytner, Evgeniya A. Nikonenko, Vyacheslav F. Markov, Alfred N. Gabdullin.
Study of the conditions for maximum extraction of alumina from mudstone of the
Volchansk deposit. Butlerov Communications. 2021. VVol.67. No.7. P.47-53. DOI:
10.37952/R0OI-jbc-01/21-67-7-47 (Russian)



