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Extraction of industrially valuable microelements from bauxite and red mud, in which, after the 

Bayer process, for example, from 60 to 100 % of lanthanides is concentrated, is a very important 

task. This problem has been solving by selective leaching methods. The maximum leaching result 

is the extraction of up to 45–50 % of scandium and up to 70–85 % of rare earths with significant 

contamination of concentrates of rare and rare earth metals with calcium, sodium, iron, aluminum, 

titanium, silicon. The environment is contaminated by harmful chemical wastes [1]. In Russia, 

various optimization methods have been developed for the extraction of metals from ores [2], 

including complex methods: leaching together with irradiation of solutions with accelerated 

electrons with energies from 50 keV to 1.7 MeV [3]. However, this method also did not overcome 

the problem of contamination of rare-metal concentrates with harmful impurities. 

Experiments, conducted in recent years on radiation-thermal modification of ferruginous bauxite 

varieties [4], resulted in the discovery of a previously unknown phenomenon of phase 

heterogenization. This opens the way to the development of more cost-effective and at the same 

time less harmful to the environment methods of processing bauxite and red mud and creation of 

new materials. 

The bauxites contains about 60 trace elements, half of which are present in increased 

concentrations: Ag, Sn, Ni, Zn, Cu, Mo, etc., almost all lanthanides, especially Ce, Nd, Gd [5-7]. 

As a result of the Bayer process, all these elements are 80-99% present into bauxites and red mud 

in forms that are difficult to extract by traditional methods.  

It is known that trace elements are endocryptically scattered in bauxites and red mud. We 

discovered that the radiation-thermal treatment (heating and irradiation with accelerated electrons 

with energies) resulted in the formation of new phases and concentration of native metals (Au, Pb, 

Al, Cu, Zn) in the studied bauxites and red mud. The result was achieved due to the softening and 

breaking of the primary chemical bonds of metals with aluminum and iron oxide matrix, the 

subsequent diffusion and segregation of metals with formation of these new phases [5, 6]. 

Thus, the radiation-heat treatment in the studied ferrous bauxites and red mud caused a significant 

phase heterogenization, which opened possibility of effective extraction of industrially valuable 

components from substandard bauxites and red mud using environmentally safe methods.  
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