

[image: cover]






SECTION I: INTRODUCTION


Buried Power: Ukraine’s Rare Earths and the Geopolitical Race for Resources


By Jürgen Drzymalla


In the midst of war, a quieter battle is being waged beneath the surface of Ukraine—one that involves not tanks or drones, but elements so vital to the modern world that their scarcity shapes global politics, technology, and military power. Rare earth elements (REEs), a group of 17 chemically similar metallic elements, are the invisible force behind smartphones, electric vehicles, wind turbines, and precision-guided missiles. Ukraine, long seen as a geopolitical buffer zone between East and West, now finds itself holding a different kind of strategic leverage: a vast but largely untapped repository of these critical minerals.


For decades, China has maintained a near-monopoly on the production and processing of rare earths, controlling an estimated 80–90% of global output. This stranglehold has alarmed Western governments, particularly as the demand for clean energy and advanced technologies skyrockets. The urgency to diversify REE sources has intensified in recent years, and Ukraine—rich in mineral resources and strategically located between the EU and Russia—has become a prime focus of attention.


But tapping into this subterranean wealth is no simple task. The Russian invasion in 2022 devastated parts of Ukraine’s eastern and southern regions, many of which host critical raw material deposits. Infrastructure has been destroyed, supply chains disrupted, and mining operations put on indefinite hold. Yet, amid the ruins, opportunity glimmers. If security and investment conditions can be stabilized, Ukraine could become a cornerstone of Europe’s green transition and a key player in the reshaping of global REE supply chains.


This article investigates the full picture: the scientific realities of Ukraine’s REE endowment, the economic potential lying dormant beneath its soil, and the intense geopolitical interest its minerals are attracting. Drawing on interviews with geologists, policy analysts, and military strategists—as well as reviewing academic studies and government strategies—we explore how rare earths could redefine Ukraine’s role in the 21st century.


There’s no denying the irony: a nation torn apart by fossil-fueled conflict could emerge as a linchpin in the decarbonized future. But for that to happen, Ukraine must navigate a web of challenges—political instability, environmental risk, foreign interference, and the enduring shadow of war.


President Trump’s interest in Russia’s REEs has brought new dynamics in the whole situation: His approach to come to peace via good economic relationship needs to be proven, if it really works. Russia is the key player, and the question is, will President Putin accept a cease-fire with Ukraine, as Ukraine has already done.


If ao, and if the country comes to both military and political stability, then the country should be able to use it’s high potential on REE. But this is a long, long way to go.


Still, the stakes are high, and the clock is ticking. As the world rushes to secure access to the critical materials of tomorrow, Ukraine may find that its buried power lies not only in its land—but in its ability to turn raw potential into lasting sovereignty.









SECTION II: What Are Rare Earth Elements?


Rare earth elements (REEs) are the unsung heroes of modern civilization. They power the engines of green energy, make smartphones smart, and drive the precision behind everything from guided missiles to medical imaging machines. Despite their name, most of these elements are not particularly rare in the Earth’s crust. What makes them “rare” is the difficulty of finding them in economically viable concentrations, and the complexity involved in separating and processing them.


In total, there are 17 rare earth elements—15 lanthanides, plus scandium and yttrium, which exhibit similar chemical properties. These elements are typically divided into two categories based on their atomic weights and properties:




	
Light Rare Earth Elements (LREEs): These include lanthanum, cerium, praseodymium, and neodymium. They are typically more abundant and are used in catalysts, glass polishing, and magnets.


	
Heavy Rare Earth Elements (HREEs): These include terbium, dysprosium, europium, and others. Though less common, they are essential for high-temperature magnets, military technologies, and advanced electronics.





What the single elements, their use, and where are they located?


The following table, which was compiled by several data sources, tries to give an overview.


Table 1: Rare Earths and their locations in Ukraine





	
Element [image: ]


	
Symbol [image: ]


	
Category [image: ]


	
Use [image: ]


	
Location [image: ]






	Lanthanum

	La

	LREE

	,Camera lenses, hybrid vehicles

	Kirovograd, Donets





	Cerium

	Ce

	LREE

	Glass polishing, catalysts

	Kirovograd, Zaporizhzhia





	Praseodymiu Pr

	

	LREE

	Magnets, aircraft engines"

	Dnipropetrovsk, Donetsk





	Neodymium

	Nd

	LREE

	Magnets in EVs and wind turbines

	Kirovograd, Dnipropetrovsk





	Promethium

	Pm

	LREE

	,Nuclear batteries (radioactive)

	Not found naturally





	Samarium

	Sm

	LREE

	Permanent magnets, lasers

	Kirovograd, Poltava





	Europium

	Eu

	HREE

	,Phosphors in lighting

	Zaporizhzhia





	Gadolinium,

	Gd

	HREE

	MRI contrast agents, alloys

	Vinnytsia, Poltava





	Terbium

	Tb

	HREE

	Phosphors, magnet

	Dnipropetrovsk





	Dysprosium,

	Dy

	HREE

	Magnets, nuclear reactors

	Donetsk, Poltava"





	Holmium

	Ho

	HREE

	Nuclear control rods, lasers

	Vinnytsia





	Erbium

	Er

	HREE

	Fiber optics, lasers

	Zhytomyr





	Thulium

	Tm

	HREE

	X-raymachines, lasers

	Zhytomyr





	Ytterbium

	Yb

	HRFE

	Catalysts, stainless steel

	Poltava, Zaporizhzhia





	Lutetium

	Lu

	HREE

	PETscan detectors, catalysts

	Kirovograd





	Scandium,

	Sc

	LREE

	,Transition Metal, Aerospacecomponent

	Zhytomyr, Dnipropetrovsk





	Yttrium

	Y

	HREE

	LEDs, superconductors

	Donetsk, Zaporizhzhia







The table was compiled by the following data sources:


Visual Capitalist. (2025). Mapped: Ukraine’s Mineral Resources.


htps://www.visualcapitalist.com/mapped-ukraines-mineral-resources


Al Jazeera. (2025). Mapping Ukraine’s Rare Earth and Critical Minerals.


htps://www.aljazeera.com/news/2025/2/28/mapping-ukraines-rare-earth-and-critical-minerals


NPR. (2025). 5 Minerals in Ukraine That May Be Part of a Deal with the U.S.


htps://www.npr.org/2025/02/26/nx-s1-5309996/ukraine-rare-earth-minerals-metals-deal
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