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MOLYBDENUM (MO) IN COAL OF WESTERN DONBAS

Molybdenum belongs to the rare refractory elements [1], which determines its primary industrial value: the
ability to operate under critical temperatures and loads where other metals lose their properties.

Molybdenum is included in the list of minerals of national importance, approved by the Resolution of the
Cabinet of Ministers of Ukraine dated December 12, 1994, No. 827 (as amended on May 23, 2025). This confirms
the strategic status of this metal for the economy of Ukraine and establishes the necessary foundation for its further
study as a byproduct component of coal deposits. The extraction of molybdenum from coal and its combustion
products is a pressing task that aligns with state priorities in the field of subsoil use.

Due to its unique physicochemical properties and high catalytic activity, molybdenum has become an
indispensable critical metal on a global scale. It has found widespread application not only in the steel, defense,
nuclear, machinery, and aerospace industries but also as an effective catalyst in oil refining, coal liquefaction,
acrylic acid production, and carbon nanotube synthesis [2]. Molybdenum serves as a component for strengthening
alloys (steel and cast iron). Furthermore, molybdenum chemical compounds are essential in the manufacture of
paints, technical lubricants, and the acceleration of chemical reactions [3].

The gradual depletion of limited molybdenum reserves due to large-scale exploitation is driving increased
global competition for this strategically important element [2]. Furthermore, a steadily high global consumption
of molybdenum is projected, driven by the active development of renewable energy infrastructure and
corresponding government investments [3].

The Chinese government's implementation of export controls on molybdenum powders in February 2025 [3]
served as a critical signal for the global market, highlighting the vulnerability of modern technological supply
chains to monopoly suppliers. Since molybdenum is an indispensable component in many industries, any supply
restrictions pose a threat to the national security and economic stability of the United States and EU countries.
Such instances bring the issue of raw material sovereignty to the forefront, forcing nations to invest in developing
their own alternative sources of critical metals. In this context, the concept of extracting critical components from
unconventional sources, particularly from coal and its combustion products, takes on particular importance.

Determining the molybdenum content, as with other associated elements in the feed coal, is essential, as their
concentration, distribution, and behavior during and after combustion largely depend on the content and
distribution of trace elements within the fuel [4].

Average molybdenum content in the coal seams of the Western Donbas varies between 0.1 and 2.3 g/t. Its
maximum concentrations reach up to 20 g/t, which, according to modern estimates, exceeds the average crustal
abundance (clarke) for the upper continental crust by approximately 18 times [5]. On average, about 80% of
molybdenum is recovered in the light fraction (Fig. 1).

Molybdenum is frequently encountered in the coal seams of the Western Donbas, with its occurrence
coefficient reaching up to 100%, dominating the distribution structure (Fig. 2). Most coal seams contain this
element, which serves as a strong argument for the industrial significance of the Western Donbas deposits as a
potential source of molybdenum. This high occurrence ensures the predictability of extraction and the stability of
the valuable component's content in the coal delivered to processing plants. Instances of its absence or low
concentration are rare, which simplifies the technological planning for its byproduct recovery.

The extraction of molybdenum from coal and its combustion products opens up prospects for implementing
circular economy technologies, where the recovery of valuable byproduct components becomes an integral part of
the rational use of coal resources and the strengthening of the state's industrial potential.

The extraction of associated elements, including molybdenum, from coal and its combustion products is a
strategically justified step based on the utilization of existing industrial infrastructure and established raw material
flows. Given the significant resource potential of the Western Donbas coal seams, integrating the recovery of
valuable metals into the technological cycle of coal mining will allow the transformation of the traditional energy
sector into a source of critical raw materials for high-tech industries.
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Fig. 1. Average molybdenum recovery from coal fractions of various densities in the Western Donbas, %
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Fig. 2. Occurrence of molybdenum in the coal seams of the Western Donbas
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