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Abstract

Flotation processing of copper-smelting dump slags expedites accumulation of floatation tails.
According to chemical analysis results, these tails contain about 0.5 % mass. of copper and 4 % mass. of zinc.
Copper and zinc are both included into primary and secondary mineral compounds as isomorphous impurities,
and form their own mineral phases, including copper (0.76 % mass.) and zinc (9.24 % mass.) ferrites.

To develop technology for extraction of copper and zinc from tailings, it is necessary to determine the
direction of research. To this end, copper and zinc ferrite (CuFe,04, ZnFe,O4) was synthesized according to
the ceramic technology, which consists in the joint thorough grinding of the stoichiometric amount of copper,
zinc and iron oxides, followed by sintering in a muffle furnace at T = 1000-1100 °C and holding for at least 12
hours. From synthesized ferrites were compressed tablets on a hydraulic press under a load of 40 MPa. Tablets
of 20 mm size were pasted into the holder of PTFE using epoxy glue. An experimental study was made of the
rate of dissolution of copper and zinc ferrite by the rotating disc method. A laboratory setup was used, which
consists of a water bath, a stirring device with speed control, a thermometer and a pH meter.

Kinetics of copper and zinc ferrite dissolution in aqueous solution of sulfuric acid were examined under
different concentrations, temperature, and hydrodynamical regime. According to the Arrhenius equation, the
value of the experimental (apparent) activation energy of the process. The experimental rate constants are
calculated. A conclusion is drawn on the kinetic and diffusion modes of dissolution of CuFe,O4 and ZnFe,Oy,
respectively. The data obtained are the basis for the technology being developed.

References

[1] Z. Yang. Selective leaching of base metals from copper smelter slag. M. Rui-lin, N. Wang-dong, W. Hui.
Hydrometallurgy. 2010. Vol.103. P.25-29.

[2] C.Zhang; L. Zhuang; J. Wang; J. Bai; W. Yuan. Extraction of zinc from zinc ferrites by alkaline
leaching: enhancing recovery by mechanochemical reduction with metallic iron. J. S. Afr. Inst. Min.
Metall. 2016. Vol.116. No.12. P.1111-1114.

[3] Leaching and selective zinc recovery from acidic leachates of zinc metallurgical leach residues/
Manivannan Sethurajan [Et al.]. Journal of Hazardous Materials. 2017. Vol.324. P.71-82.
doi:http://dx.doi.org/10.1016/j.jhazmat.2016.01.028

[4] B.D. Khalezov. Heap leaching of copper and copper-zinc ores. Ekaterinburg: RIO UB RAS. 2013. 332p.
(russian)

[5] Studying the dissolution kinetics of copper ferrite. D.S. Reutov [and others]. XX Mendeleev Congress on
General and Applied Chemistry. T.3: abstracts of reports. Ekaterinburg: Ural Branch of the Russian
Academy of Sciences. 2016. P.200. (russian)

[6] A.S. Timofeeva, T.Y. Boltus. Study of kinetics of leaching of zinc cakes. Youth and Science: A
Compendium of Materials of the VI All-Russian Scientific and Technical Conference of Students, PhD
Students and Young Scientists. [Electronic resource]. Krasnoyarsk: Siberian Federal University. 2011.
(russian)

[7] A.L. Kotelnikova, I.LF. Ryabinin, G.G. Korinevskaya, B.D. Khalezov, D.S. Reutov, V.A. Muftakhov. To
the issue of rational use of waste products for processing copper smelting slags. Subsoil use of the XXI
century. 2014. No.6. P.14-19. (russian)

56 © Butlerov Communications. 2018. Vol.54. No.5. Kazan. The Republic of Tatarstan. Russia.



STUDY OF THE SPEED OF DISSOLUTION OF COPPER AND ZINC FERRITE BY THE ROTATING... 56-62

[8] D.S. Reutov, and B.D. Halezov. The search for optimal conditions for sulfuric acid leaching to recover
copper and zinc from flotation tailings copper slag. Butlerov Communications. 2015. Vol.44. No.12.
P.199-202. DOI: 10.37952/ROI-jbc-01/15-44-12-199

[9] V.G. Levich. Physicochemical hydrodynamics. Moscow: Fizmatgiz. 1959. 699p. (russian)

[10] IL.A. Kakovski, Y.M. Potashnikov. Kinetics of dissolution processes. Moscow: Metallurgy. 1975. 224p.
(russian)

[11] Y.V.Pleskov, V.Y. Filinovsky. Rotating disk electrode. Moscow: Science. 1972. 344p. (russian)

12] B.D. Khalezov. Kinetics of dissolution of copper and zinc minerals. Mountain information and
analytical bulletin. Moscow: MGGU. 1999. No.2. P.63-72. (russian)

[13] B.D. Halezov, N.A. Vatolin, A.G. Krasheninin, and L.A. Ovchinnikova. Dissolution kinetics of
vanadium from manganese pyrovanadate in water solutions of sodium carbonate. Butlerov
Communications. 2016. Vol.45. No.2. P.36-40. DOI: 10.37952/ROI-jbc-01/16-45-2-36

[14] I.A. Kakovski, S.S. Naboychenko. Thermodynamics and kinetics of hydrometallurgical processes.
Alma-Ata: Science. 1986. 272p.

[15] S.S. Naboychenko, V.G. Lobanov. Workshop on hydrometallurgy. Textbook. manual for universities.
Moscow: Metallurgy. 1992. 336p. (russian)

© Bymneposckue coobuenus. 2018. T.54. Ne5. E-mail: journal bc@gmail.com 57



