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SUMMARY 

The problems of strategic and critical types of mineral raw materials were problem 
considered on the example of iron ores. Found that the significant problems of the iron ore 
mining industry in Ukraine are: (1) the depletion of reserves of high-grade / traditional low-
grade ores and (2) the need for their gradual replacement with new poorly studied ore types 
of complicated mineral composition. Such a replacement requires a modern assessment of the 
quality of new types of ores, as well as current monitoring of the corresponding parameters 
during their mining and further processing into final products (concentrates, pellets). Solving 
these problems is possible by creating simple modern complex technologies for fast and 
cheap assessment of the ores quality, which are based on the integration of modern methods 
of element analysis, optical and electron microscopy/electron probe microanalysis. A similar 
approach can be applied to other members of the strategic and critical mineral raw material 
groups. Development of the required technology will contribute to the successful response of 
the iron ore mining industry of Ukraine to the main modern challenge - a decrease in 
domestic production with an increase in World iron ore production and World iron ore prices. 
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Introduction 
 
The concept of "strategic mineral raw materials" is traditional and is defined by its high economic 
importance. In modern conditions, this concept is detailed by considering another characteristic of raw 
materials - the supply risk. Therefore, all economically important types of raw materials are now 
divided into two groups: actually "strategic" and "critical" (while "critical" raw materials retain their 
strategic importance). Modern European Union (EU) and Ukrainian strategic and critical minerals 
lists are shown in Fig. 1. In this paper, iron ores are considered as a typical example of a strategic raw 
material for Ukraine. Some of the discussed aspects may be relevant for other representatives of the 
strategic and critical groups (highlighted in Fig. 1 as priorities for further research). 

 

 
Figure 1 Modern European Union (EU) and Ukrainian strategic and critical minerals lists according 
to (https://op.europa.eu/en/publication-detail/-/publication/08fdab5f-9766-11e7-b92d-01aa75ed71a1; 
Bariatska N., 2020) and current program for the development of the mineral resource base of 
Ukraine. Priorities for the development of ore quality monitoring technology are highlighted in red 

https://op.europa.eu/en/publication-detail/-/publication/08fdab5f-9766-11e7-b92d-01aa75ed71a1
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Method and Theory 
 
It is well known that the reserves of BIF-hosted iron ore in Ukraine are quite large even in comparison 
with the leading deposits of the World (Fig. 2). However, significant problems of the iron ore mining 
industry in Ukraine are: (1) the depletion of reserves of high-grade / traditional low-grade ores and 
(2)  the need for their gradual replacement with new poorly studied ore types of complicated mineral 
composition. These problems largely determine the modern challenge for the iron ore mining industry 
in Ukraine: a decrease tendency in domestic production with an increase in World iron ore production 
and World iron ore prices (Fig. 3). However, a similar problem existed 50 years ago, when large-scale 
mining of low-grade ores started (Fig. 4) It was successfully solved, which led to a sharp increase in 
production (Fig. 3). A detailed mineralogical study of ores (Lazarenko et al., 1977 etc.) played an 
important role in solving the problem.  
 

 
Figure 2 Krivoy Rog and Kremenchug District in comparison with other significant BIF-hosted iron 
ore deposits (Hagemann, S.G. et al., 2016) with some additions by the authors 
 
Under modern conditions, a detailed study of the composition of ores can play a similar role, but at a 
new qualitative level. The gradual replacement of traditional ore types with new ones requires a 
modern assessment of the quality of new ore types, as well as current monitoring of the corresponding 
parameters during their mining and further processing into final products (concentrates, pellets). 
Solving such problems is possible by creating simple modern fast and cheap technologies for 
assessment of the ores quality, based on the integration of modern methods of element analysis, 
optical and electron microscopy / electron probe microanalysis.  
Implementation of the technology to ores quality assessment should include:  
(1) representative sampling of ore types, (2) their comprehensive study, (3) creation of databases 
(whole-rock major and trace element composition, structures and textures of ores, major and trace 
element compositions of all minerals, etc.), (4) quantitative mineralogy calculation (element balance), 
(5) features  of minerals determination, (5) assessment of the ores quality. To monitor the mining and 
processing of ores, a simplified version of the technology should be developed. Such a simplified 
version should be focused on the use of only whole-rock major and trace element analysis (WD XRF, 
ED XRF) in routine practice. This makes it possible to achieve a rapidity comparable to that 
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previously presented for the technology of sedimentary rocks study (Shnyukov et al., 2021, Vyzhva et 
al., 2021). 

 

 
Figure 3 Iron ore production by years in Ukraine in comparison with World iron ore production and 
World prices of iron ore. According to (USGS Iron Ore Statistics and Information (National Minerals 
Information Center, Minerals Yearbook), https://www.usgs.gov/centers/national-minerals-
information-center/iron-ore-statistics-and-information; Paulo, Krzak, 2018; Galetsky, Yakovlev, 
Chernienko, 2009; Federal Reserve Economic Data. https://fred.stlouisfed.org) with  our additions 
 

 
Figure 4 Differences in chemical composition of high- and low-grade iron ores of Krivoy Rog and 
Kremenchug District in comparison with ore processing final products (concentrates and pellets) 
 

https://www.usgs.gov/centers/national-minerals-information-center
https://www.usgs.gov/centers/national-minerals-information-center
https://www.usgs.gov/centers/national-minerals-information-center/iron-ore-statistics-and-information
https://www.usgs.gov/centers/national-minerals-information-center/iron-ore-statistics-and-information
https://fred.stlouisfed.org/
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Conclusions 
 
Development of the required technology will contribute to the successful response of the iron ore 
mining industry of Ukraine to the main modern challenge - a decrease in domestic production with an 
increase in World iron ore production and World iron ore prices. A similar approach can be applied 
to other members of the strategic and critical mineral raw material groups. 
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