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Abstract 
Approbation of rare metals powder obtaining technology by electrochemical dissolution of heat-

resistant nickel alloys waste in sulfuric solutions is performed. Influence of the sulfuric acid concentration and 
the current density on the intensity of the process is revealed. It was found that in the course of anodic 
dissolution, Re, Co, Cr mostly transitioned to the electrolyte solution, and W, Ta, Nb to the slurry. Ni, Co, 
Mo, and Al transitioned in significant amounts and approximately the same proportion to the slurry and to the 
solution. X-ray diffraction analysis showed that nickel was present in the slurry as a solid solution. Tungsten 
and tantalum were formed as the oxides with the lowest degrees of oxidation. 

 
References 
[1] A.A. Palant, V.A. Pavlovsky. Physico-chemical and technological fundamentals of electrochemical 

processing for metal tungsten waste. Metal Technology. 2003. No.11. P.3-7. (russian) 
[2] A.G. Kasikov, A.M. Petrova. Recycling of rhenium from waste heat-resistant and special alloys. Metal 

Technology. 2010. No.2. P.2-12. (russian) 
[3] A.A. Palant, V.A. Bruckvin, O.M. Gracheva. Electrochemical processing of waste of tungsten-rhenium 

alloys under the influence of alternating current of industrial frequency. Electrometallurgy. 2005. No.5. 
P.31-34. 

[4] A.A. Palant, O.M. Levchuk, V.A. Bryukvin, A.M. Levin, V.M. Paretsky. Complex electrochemical 
processing of metal waste of rhenium-containing high-temperature nickel alloy in sulphate electrolytes. 
Electrometallurgy. 2010. No.7. P.29-33. 

[5] A. Roine. Outokumpu HSC Chemistry for Windows.Chemical Reaction and Equilibrium Software with 
Extensive Thermochemical Database. Pori: Outokumpu Research OY. 2006. 448p. 

[6] E.M. Zhilina, S.A. Krasikov, S.N. Agafonov, L.B. Vedmid, and S.V. Zhidovinova. Thermodynamic and 
kinetic features of joint aluminothermic reduction of titanium and zirconium from oxides. Butlerov 
Communications. 2016. Vol.45. No.1. P.130-135. DOI: 10.37952/ROI-jbc-01/16-45-1-130 

[7] E.M. Zhilina, S.N. Agafonov, A.S. Russkih, S.V. Zhidovinova, V.P. Chentsov, and S.A. Krasikov. 
Aluminum interaction with multicomponent oxide system of zirconium, titanium, silicon, iron. Butlerov 
Communications. 2017. Vol.51. No.7. P.55-60. DOI: 10.37952/ROI-jbc-01/17-51-7-55 

[8] S.A. Krasikov, A.A. Ponomarenko, S.N. Agafonov, T.I. Chupakhina, G.V. Bazuev, M.A. Ponomareva. 
Recycling of high-temperature alloys waste to produce a semi-finished product for the manufacture of 
rhenium catalysts. Materials of the 2nd Russian Conference with international participation "New 
approaches in the chemical technology of mineral raw materials. Application of extraction and sorption. 
St. Petersburg 03-06 June 2013, Part 2, Apatity: Ed. Kola Scientific Center of the Russian Academy of 
Sciences. 2013. P.142-143. 


