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DISTRIBUTION OF BISMUTH (Bi) IN MONOMINERAL FRACTIONS 

AND FRACTIONS OF DIFFERENT DENSITY 
OF WESTERN DONBAS COAL 

 
Despite decarbonization trends, record volumes of coal mining and consumption 

highlight the importance of the integrated development of deposits. Given the continued high 
levels of extraction, transitioning to a model of comprehensive coal deposit utilization has 
become critically important. The results of an analysis of bismuth extraction from monomineral 
fractions and coal fractions of varying density in the Western Donbas are presented. Bismuth 
is almost entirely concentrated in the light fraction (88–100%), averaging 97%. It has been 
established that the bismuth content in certain coal seams significantly substantially exceeds 
current clarke values (average crustal abundance). 

Keywords: bismuth, coal, monomineral fraction, coal fractions of different density, 
Western Donbas. 
 

Coal is often considered a fuel of the past, yet its global consumption has 

doubled over the last three decades, with high gas prices leading to record levels 

of global coal production, consumption, trade, and coal-fired power generation in 

recent years [1].   

According to the International Energy Agency (IEA), despite global 

decarbonization efforts, coal remains the world’s largest source of electricity. 

Global coal demand is expected to reach approximately 8.87 billion tons by 2027, 

highlighting the importance of the comprehensive utilization of coal deposits. 

Given the significant volumes of coal mining, the extraction of associated 

elements is a highly promising direction, as it allows for increasing the economic 

efficiency of the industry and providing the industrial sector with critically 

important mineral raw materials consisting of rare and rare-earth elements. 

The study of the distribution of bismuth in coal was conducted using 

fractional density analysis and mineralogical analysis of heavy fractions. The 

distribution of the element within the coal matter was evaluated based on the 

extraction coefficient across fractions of various densities and monomineral 
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fractions. Extraction rates were analyzed for fractions with densities of 

< 1.6 g/cm³, 1.6-2.1 g/cm³, and > 2.1 g/cm³ (Fig. 1). 

Fractional analysis data provide a general understanding of the nature and 

forms of elemental bonds with the coal matter. To further detail the occurrence of 

elements associated with the mineral component of the coal and to identify the 

mineral forms themselves, heavy fraction analysis was employed. Monomineral 

fractions were isolated from the heavy fractions to determine elemental 

concentrations and extraction degrees. The results of the mineralogical analysis 

of these monomineral fractions are presented in Fig. 2. The analysis revealed that 

the material composition of the studied heavy fractions is primarily represented 

by a combination of coal matter with calcite, siderite, pyrite, and clay minerals. 

 

 

Fig. 1. Bismuth extraction from coal fractions of different density 

of the Western Donbas, % 
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Fig. 2. Bismuth extraction from monomineralic fractions, % 

 
The average bismuth content in the coal seams of the Western Donbas 

varies within the range of 0.2-1.5 g/t. In certain mine seams, maximum bismuth 

concentrations can reach 3 g/t, which is nearly 19 times higher than the average 

crustal abundance (clarke) for the upper continental crust [2]. 
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