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1. Summary 

Fluorite (CaF₂), commercially known as fluorspar, is an important industrial raw material with wide applications 

in metallurgy, the chemical industry, glass and ceramics production, as well as in high-technology sectors such 

as optics, laser technologies and nuclear energy. Two main commercial grades are distinguished on the market 

– acid grade (acidspar) and metallurgical grade (metspar). Global production of fluorspar is concentrated mainly 

in China, Mexico and Mongolia, while in recent years both prices and demand have shown an upward trend. 

Within the European Union, consumption exceeds domestic production, making the region highly dependent on 

imports, while opportunities for fluorine recycling remain limited. 

In Bulgaria, fluorite has been mined intermittently since the first half of the 20th century, with the most 

significant production occurring between 1960 and 1985 from the Slavyanka and Mihalkovo deposits. Several 

fluorite and fluorine-bearing deposits are known in the country, including the Mihalkovo ore field, Slavyanka, 

Yugovo, Ustrem and Chiprovtsi (Lukina Padina). Geologically, these deposits are mainly represented by vein and 

stratiform mineralizations formed predominantly through hydrothermal processes. Some of them contain rich 

ores with high CaF₂ content, while others represent complex deposits associated with barite, sulfides and other 

minerals. Despite the presence of notable resources, fluorite mining in Bulgaria ceased after 2016–2019, and the 

country is no longer a supplier of fluorspar to the EU. 

Available data indicate that Bulgaria still has potential for the resumption of fluorite mining, particularly under 

favorable market conditions and with additional geological exploration. Deposits such as Slavyanka are of 

particular interest because their raw material has characteristics suitable for the production of optical fluorite 

used in scientific and high-technology applications. However, the development of this potential requires 

investment, technological capacity and careful consideration of environmental and health aspects related to the 

extraction and processing of fluorine compounds. 

2. Main characteristics and applications 

Flusspat or Fluorspar (Flusspat; Flußspat; Fluorspar) is the trade name for the mineral fluorite (CaF2), which 

contains the element fluorine (F). Fluorine is a highly reactive gas that does not occur as a free element in nature, 

but readily reacts with almost all other elements. It is used in a wide range of chemical applications and products, 

including sodium fluoride compounds in toothpaste, hydrofluoric acid, and uranium hexafluoride compounds 

used to enrich uranium for nuclear fuel. Fluorite is used as a flux in the steel and aluminum industries and for 

the production of acids. Fluoropolymers are used to coat cookware and to make cable insulation. Fluorite is used 

as an additive to produce opaque white or colored enamel. It is used in the production of frosted, milky, and 

colored glass. Products made from synthetic CaF2 crystals with characteristic optical characteristics are used in 

the optical industry to make windows and lenses operating in the ultraviolet and infrared spectra and in laser 

technologies. 

3. Overview on EU value chain, demand, supply and substitution 

Figure 1 shows a simplified diagram of the flux value chain, accompanied by some quantitative indicators 

(SCRREEN2_factsheets_FLUORSPARupdate, 2023). 
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Figure 1. Simplified value chain for fluorspar in the EU 

 

 
At the extraction stage, fluorspar is graded into two grades, acid grade “AG” acidspar, (assuming it contains 97% 

CaF2, CN8 code 25292200) and metallurgical grade “MG” metspar, (assuming it contains 84% CaF2, CN8 code 

25292100). At the processing stage, the following product contents are assumed; hydrogen fluoride (HF, 95% F 

content, HS 281111); cryolite (Na3AlF6, 54% F content, HS 282630) and aluminum fluoride (AlF3, 68% F content, 

HS 282612). 

 

 
Table 1. Fluorspar supply (mining) and demand (metspar 25292100 & acidspar 25292200) in metric tons, 2016-2020 

average (SCRREEN2_factsheets_FLUORSPARupdate, 2023) 

 

 

 

 

 

 

 

 

Prices: Prices of fluorspar depend on the fluorspar grade and country of origin, with China, South Africa and 

Mexico being the biggest exporters (OEC, 2021). Fluorspar is traded within fixed price year-long contracts, thus, 

price volatility in specific markets (e.g., prices changes in China and South Africa between 2012 and 2014) does 

not have a direct effect on global prices (BGS, 2011). Additionally, the EU has increased fluorspar production to 

become more independent from market-driven price rises (GMI, 2018). 
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Figure 2. Annual average price of 

fluorspar between 2000 and 2020 ( 

USGS, 2021, (SCRREEN2_factsheets_ 

FLUORSPARupdate, 2023)* 

* Values in €/kg are converted from 

original data in US$/kg by using the 

annual average Euro foreign exchange 

reference rates from the European 

Central Bank 

(https://www.ecb.europa.eu/ 

stats/policy_and_exchange_ 

rates/euro_reference_exchange 

_rates/html/eurofxrefgraphusd. 

en.html) 

 
The average annual price (US$/kg) of fluorspar (grade “AG” acidspar) between 2021 and 2024 (USGS, 2025) are 
as follows: 2021–322; 2022–387; 2023–429; 2024–470, i.e. marking a four-year rise of over 45% growth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. EU sourcing of fluorspar and global mine production (update) (SCRREEN2_factsheets_FLUORSPARupdate, 2023). 

RoW – rest of the world. 
 

Primary supply: The world annual production of fluorspar ores in average between 2012 and 2016 is around 

6,400 ktons (kt) of CaF2 content, extracted mainly in China and Mexico. Global production in 2020 was 7.6 Mt. 

Main producing countries were China (57%), Mexico (16%), Mongolia (9.5%), South Africa (4.2%) and Vietnam 

(3.2%) (USGS 2021; SCRREEN2_factsheets_FLUORSPARupdate, 2023). In 2024, world production of fluorspar was 

an estimated 9.5 million tons compared with 9.53 million tons in 2023 (USGS, 2025 г.). In 2024, China's mining 

output was the world's largest at 5.9 million tons of fluorite. Mexico and Mongolia were second and third with 

1,200 tons each (USGS, 2025). 

https://www.ecb.europa.eu/%20stats/policy_and_exchange_%20rates/euro_reference_exchange%20_rates/html/eurofxrefgraphusd.%20en.html
https://www.ecb.europa.eu/%20stats/policy_and_exchange_%20rates/euro_reference_exchange%20_rates/html/eurofxrefgraphusd.%20en.html
https://www.ecb.europa.eu/%20stats/policy_and_exchange_%20rates/euro_reference_exchange%20_rates/html/eurofxrefgraphusd.%20en.html
https://www.ecb.europa.eu/%20stats/policy_and_exchange_%20rates/euro_reference_exchange%20_rates/html/eurofxrefgraphusd.%20en.html
https://www.ecb.europa.eu/%20stats/policy_and_exchange_%20rates/euro_reference_exchange%20_rates/html/eurofxrefgraphusd.%20en.html
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Secondary supply: Fluorspar is recycled only to a minor extent since its uses are dissipative, or recycling is not 

practicable (Sundqvist Oeqvist, Pr. Lena et al. ,2018). 

Substitution: In the iron and steel making sector substitutes exist but come with a loss of performance. Possible 

alternatives are calcium aluminate/chloride, aluminium smelting dross, borax, iron oxides, manganese ore, silica 

sand and titanium oxide (Tercero Espinoza, 2015). In electrolysisbased aluminium production, fluorspar cannot 

be substituted, but fluorsparfree carbothermic reduction processes are conceivable (Tercero Espinoza, 2015). 

Fluorosilicic acid (FSA) has been used as an alternative to fluorspar in the production of AlF3 and HF. Because of 

differing physical properties, AlF3 produced from FSA is not readily substituted for AlF3 produced from fluorspar 

(USGS, 2025 г.). 

4. Demand and consumption in Europe and Bulgaria. 
 
APPLICATIONS OF FLUORSPAR IN THE EU: 
METALLURGY 
Fluorspar is used as a flux in iron and steel making furnaces, where it brings various benefits to the smelting 
process (Bide, 2011). Additionally, AlF3 and cryolite is used for aluminium processing and hydrogen fluoride (HF) 
for pickling/etching applications. 
 
REFRIGERATION AND AIR CONDITIONING 
Fluorochemicals are used for the production of refrigerants for refrigeration and air conditioning in automobiles 
or other vehicles (e.g. military) and heat-pumps. 
 
SOLID FLUOROPOLYMERS 
Solid fluoropolymers are used for non-stick cookware coating, cable insulation in household electrical appliances, 
lighting industry, telecommunications, aeronautics, nuclear, military, fuel-cells as well as for membranes. 
 
FLUOROCHEMICALS 
Fluorochemicals are used in the form of inorganic fluorine compounds, as well as fluoroaromatics in 
pharmaceuticals (e.g. anaesthetics) and agrochemicals industry. Hydrofluorocarbons are used as aerosol can 
propellants, blowing agent for foam and for fire extinguishers (Bide, 2011). 
 
NUCLEAR URANIUM FUEL 
Uranium hexafluoride (UF6) is used as a nuclear uranium fuel. 
 
OIL REFINING 
Hydrogen Fluoride (HF) is used as a catalyst in the alkylation process for oil refining. 
 
 
GLASS AND CERAMIC INDUSTRY 
Fluorspar is used in the glass and ceramic industry to produce e.g. lenses, high quality optics, opal glass or opaque 
enamels (Bide, 2011). 
 
SUBSTITUTION 
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Table 2. Uses and possible substitutes (SCRREEN2_factsheets_FLUORSPARupdate, 2023) 

 

 
 
 
METALLURGY 
In the iron and steel making sector substitutes exist but come with a loss of performance. Possible alternatives 
are calcium aluminate/chloride, aluminium smelting dross, borax, iron oxides, manganese ore, silica sand and 
titanium oxide (Tercero Espinoza, 2015, SCRREEN2_factsheets_FLUORSPARupdate, 2023). In electrolysis-based 
aluminium production, fluorspar cannot be substituted, but fluorspar-free carbothermic reduction processes are 
conceivable (Tercero Espinoza, 2015). 
 
REFRIGERATION AND AIR CONDITIONING 
There is a major push to substitute fluorine used in many industries, especially in the air conditioning and 
refrigerator sector, for more environmentally friendly options (Bide, 2011). These alternative materials include 
hydrocarbons such as propane. Due to their low global warming potential, Hydrofluoroolefins (HFO-1234ze, HFO-
1234yf, HFO-1233zd) and mixtures based on HFOs are the most likely replacement for fluorocarbons (The 
Chemours Company, 2016). 
 
SOLID FLUOROPOLYMERS 
Alternative materials for solid fluoropolymers include plastics, stainless steel, ceramics and aluminium (The 
Chemours Company, 2016). These alternatives could show lower performance 
(SCRREEN2_factsheets_FLUORSPARupdate, 2023). 
 
OIL REFINING 
HF builds hydrofluoric acid when it is in solution. The acid produced in phosphate plants can substitute fluorspar 
for acid production (SCRREEN2_factsheets_FLUORSPARupdate, 2023). 
 

 
Table 3. Relevant Eurostat CN trade codes for fluorspar 
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Below are figures and tables taken from the SCRREEN2 FACTSHEETS – CRMS 2023 (https://scrreen.eu/crms-
2023/). The information in them reflects the use of fluorspar and some of its derived products in the EU, as well 
as data on demand, production, imports and their volume and ratios for the indicated time periods. SCRREEN is 
a project to strengthen EUROPE’s CRITICAL RAW MATERIAL strategy. The SCRREEN Network is operated by the 
Horizon Europe SCRREEN3 Project which is coordinated by the French Bureau De Recherches Geologiques Et 
Minieres (BRGM). 
 
 

 

 

 

 

 
Figure 4: EU uses of Fluorspar 

 

 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

 

 
Figure 5 EU trade flows of acid-grade 
fluorspar, from 2000 to 2021 (based on 
Eurostat, 2021). 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://scrreen.eu/crms-2023/
https://scrreen.eu/crms-2023/
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Figure 6 EU trade flows of metallurgical-
grade fluorspar, from 2000 to 2021 (based 
on Eurostat, 2021). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. Fluorspar (CN 25292200 Fluorspar 
AG and CN 25292100 Fluorspar MG) 
extraction stage apparent EU consumption. 
Production data from WMD (2022) is 
available for 2008-2020. Consumption is 
calculated in fluorine content (EU 
production+import-export). 

 

 

 

 

 

 

 

 
Figure 8. Fluorspar (CN 281111 Hydrogen 
fluoride, CN 282612 Fluorides; of Aluminium 
and CN 282630 Synthetic Cryolite) processing 
stage apparent EU consumption. Production 
data of Hydrogen fluoride is available for 
2008-2020 and of Fluorides; fluorosilicates; 
fluoroaluminates for 2008-2018 from 
Eurostat Prodcom (2021). Import data for 
hydrogen fluoride available for 2000-2014, 
2016-2020 and export data for 2000-2009, 
2012-2016, 2018-2019 from UNComtrade. 
Import data for fluorides; of aluminium 
available for 2000-2012, 2014 and 2016-2020 
and export data for 2000-2009, 2012-2015 
and 2019. Import and export data for 
synthetic cryolite available for 2000-2020, 
except for import data in 2018. Consumption 

is calculated in fluorine content (EU production+import-export). 

 
It is evident from the presented data that the demand for fluorite raw material in the European Union countries 
exceeds imports, as well as the production of its derivatives. 
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      ****** 
In our country, until 1944, fluorite was mined episodically and in small quantities (no more than 4 thousand tons). 
Between 1960 and 1985, the extraction of the raw material from two deposits (Slavyanka and Mikhalkovo) 
reached 10 thousand tons per year, and in some years exceeded 20 thousand tons (Todorov, 1989). The 
consumption structure of mined fluorite in 1970 was as follows: for export – 74%, for ferrous metallurgy – 14.9%, 
for the glass industry – 9.6%, and for the chemical industry, ceramics and other industries – a total of 1.5% 
(Todorov, 1989). After the socio-economic changes that occurred in the late 1980s, there are no published 
reliable sources on the consumption structure of fluorite raw material in our country. 
 

5. Supply in Europe and Bulgaria. 

The EU supply chain of fluorspar includes exploration, extraction, processing, manufacturing. 

Exploration: Occurrences in the EU have been detected in several countries in the EU. Among them are Germany, 

France, Spain, Italy, Bulgaria, etc. 

Extraction stage: The EU remained very dependent on imports of fluorspar at mine stage, with an import reliance 

of >70% in 2019. The EU production of primary fluorspar (CaF2 content) over the period 2016-2019 ranged 

between 446 kt and 547 kt, while the production in the same period ranged between 193 kt and 253 kt. The 

amount of EU exports in the period 2016-2020 ranged between 53 kt and 106 kt. There is no production of 

metallurgical grade fluorspar in the EU. The EU production of fluorspar is taking place mainly in Spain, Germany 

and Bulgaria (WMD, 2019). There was some production in France and in Italy, but both activities ceased in 2006. 

Fluorspar mine in Bulgaria was closed in early 2016, taking approximatively 30 kt per year of EU production 

capacity out of the market. This has an impact on the EU import reliance 

(SCRREEN2_factsheets_FLUORSPARupdate, 2023). 

World known reserves of fluorspar are estimated at around 320 million tons of CaF2. China has the world’s largest 

fluorspar reserves, followed by Mexico and South Africa (Table 4).  

 

 
Table 4. Global reserves and production of fluorspar (kt) (USGS, 2025) 

 
          Mine production Reserves 
2023  2024 2025 
United States  NA  NA  NA 
China  6,000  5,900  86,000 
Germany  100  100  NA 
Iran  121  120  7,600 
Mexico  1,160  1,200  68,000 
Mongolia  1,210  1,200  34,000 
Pakistan  55  52  NA 
South Africa  345  380  41,000 
Spain  165  160  15,000 
Thailand  48  76  3,600 
Vietnam  146  110  16,000 
Other countries  180  170  46,000 
World total (rounded)  9,530  9,500  320,000 
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Resource data for some countries in Europe are available at Minerals4EU (2019) but cannot be summed as they 
are partial and they do not use the same reporting code (Table 5). 
 
 

Table 5. Resource data for the EU compiled in the European Minerals Yearbook (Minerals4EU, 2019) 
(SCRREEN2_factsheets_FLUORSPARupdate, 2023) 

 

 
 
A permanent document concerning the National Strategy for the Development of the Mining Industry 

Information for Bulgaria (https://www.strategy.bg/bg/strategy-documents/971) has been published on the 

website of the Council of Ministers (Public Consultation Portal). The strategy was developed by the Ministry of 

Economy, Energy and Tourism in cooperation with: 

1. University of Mining and Geology "St. Ivan Rilski" - Sofia 

2. University of Mining "Leoben" - Austria 

3. Geological Institute of the Bulgarian Academy of Sciences 

4. "Minproekt" EAD - Sofia 

5. "NIPRORUDA" AD - Sofia 

6. "BT-Engineering" EOOD - Sofia 

7. Law Firm "Eurolex Bulgaria". 

It was published in 2015 and has a horizon and vision until 2030. 

The data in the Strategy makes it clear that at the time of writing, Bulgaria also has a quantity of 933.5 thousand 

tons of fluorite raw material reserves, including 623.9 thousand tons in operation. The reported production for 

the years 2011, 2012, 2013 and 2014 is respectively – 31.8, 69.7, 69.7 and 138 thousand tons. (Appendix 1 of the 

document). 

https://www.strategy.bg/bg/strategy-documents/971
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In 2019, the Government terminated a concession contract for fluorite mining in Chiprovtsi 

(https://medianews.bg/bg/a/pravitelstvoto-prekrati-kontsesionen-dogovor-za-dobiv-na-podzemni-bogatstva). 

This is the "Lukina Padina" deposit, located in the territory of the Chiprovtsi municipality, Montana region. In July 

2005, a concession contract was concluded for it with "N and N Trading" Ltd, the city of Carrara, Italy. Since 

February 2011, the rights and obligations under the concession have been transferred entirely to Bulgaria 

Fluorite EOOD, Sofia. Production activities have been suspended since January 2016. The USGS (2019) report on 

the Mineral Industry of Bulgaria for 2015 indicates an estimated production of fluorspar of 20,000 tons, and for 

the following year – 2 tons. For the following years up to and including 2019 – there is no data on extraction and 

production. 

The final report of the Study on the EU’s list of Critical Raw Materials (2020) contains figure 122, presented here 

as Figure 9. It shows that in 2019 Bulgaria supplied 10% of the total EU supply of fluorite (mining stage) or about 

84 thousand tons. Despite some discrepancies in the data from USGS (2019) and Study on the EU’s list of Critical 

Raw Materials (2020), it is clear that after this year (it is more likely that this has happened in 2017-2018) Bulgaria 

ceases to be a participant in the supply of fluorspar raw materials to the EU. 

The repository of the National Geological Survey at the Department of Natural Resources and Concessions of the 

Ministry of Energy of the Republic of Bulgaria stores reports with information on the stages of development of 

geological exploration activities and mining operations for many of the fluorite deposits in our country. Overall, 

the data confirm those published in the National Strategy for the Development of the Mining Industry of Bulgaria 

from 2015. Brief information on the current (at the time of writing) status of some of the larger deposits in terms 

of reserves, resources, contents and prospects is provided in Chapter 5.2 of this review. 

 
 

Figure 9: EU sourcing of Fluorspar at mine stage (Acid-Grade and Metallurgical-Grade) (Eurostat Comext 2019a). 

 
Fluorspar extraction was taking place only in 3 EU countries in 2020: Spain was the larger producer with about 

185,000 metric tons, followed by Germany (65,000 tons) and Italy (50,000). A small production in Bulgaria (4400 

tons) was interrupted after 2016. 

https://medianews.bg/bg/a/pravitelstvoto-prekrati-kontsesionen-dogovor-za-dobiv-na-podzemni-bogatstva
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Data on processing and production of fluorspar derivative products are presented in Figures 6-8. 

SUPPLY FROM SECONDARY MATERIALS/RECYCLING 

Fluorspar is recycled only to a minor extent since its uses are dissipative, or recycling is not practicable (Sundqvist 

Oeqvist, Pr. Lena et al. ,2018). Fluorspar is generally not recovered from manufactured products such as flint 

glass, enamels, and fibreglass insulation, since it is highly dispersed in those applications. Limited recycling of 

fluorspar from end of life products is theoretically feasible. However, there is no information of any recycling 

operations ongoing in the EU and worldwide (Sundqvist Oeqvist, Pr. Lena et al., 2018). 

INDUSTRIAL RECYCLING (NEW SCRAP) 

Although fluorspar itself is not recyclable, a few thousand tons of synthetic fluorspar are recovered each year 

during the uranium enrichment (as well as stainless steel pickling and petroleum alkylation). In the case of 

aluminium producers, hydrofluoric acid (HF) and fluorides are recovered during the smelting operations (USGS, 

2015). In the air-conditioning and refrigeration sector, close to 60-70% of the fluorochemicals are recycled (The 

Chemours Company, 2016) (SCRREEN2_factsheets_FLUORSPARupdate, 2023). 

FLUOROSPHERE PROCESSING (DERIVATIVE PRODUCTS) 

There is no official data on the global supply of processed fluorspar, or on its components: of global hydrofluoric 

acid (HF), cryolite (Na3AlF6) and aluminium fluoride (AlF3). Based on the export quantity of processed fluorspar 

reported by UNComtrade (2019), the average annual processed fluorspar in the period 2012-2016 was 839 kt 

per year of fluorine content (see also Figure 9). As shown in Figure 10 the production of processed fluorspar is 

concentrated mainly in China (34%) and Mexico (16%). 

 

 
Figure 10 Global and EU production of fluorspar products, in fluorine content. Average for the period 2012-2016 

(Comtrade, 2019) (SCRREEN2_factsheets_FLUORSPARupdate, 2023). 
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6. Primary FLUORSPAR deposits 
 

6.1. Main deposit types: Europe and world (https://old.bigenc.ru/geology/text/4716215) 
 
Based on the CaF2 content (%) they distinguish between rich (over 50), medium and ordinary (50–30) and low-

grade (less than 30) fluorite ores. Based on the size of reserves (CaF2, million tons), deposits are distinguished as 

very large (over 2), large (2–0.5), medium (0.5–0.1) and small (less than 0.1). 

The main geological types of fluorite ore deposits are hydrothermal (vein and stratiform), greisen, carbonatite 

and hydrothermal sedimentary. Vein and stratiform deposits of the hydrothermal type contain 88.6% of the 

world's fluorite reserves (in Russia - Urtui; in Mexico - Pico Etero; in China - in the provinces of Hubei and Jiangxi). 

Rare-metal fluorite deposits of the greisen type account for 7.5% of the world's reserves (in Russia - 

Voznesenskoye; in Uzbekistan - Chabrez; in the USA - Lost River). Carbonatite-type deposits include 2% of the 

world's fluorite reserves (in Russia - Bolshetanginskoye; in Brazil - MatuPreto). Barite fluorite deposits of the 

hydrothermal-sedimentary type contain 1.9% of the world's reserves (in Italy - Pianciano; in Spain - Sierra de 

Basa). 

In addition to the main geological types of FLUORITE ORE deposits, small clay-fluorite residual deposits of the 

weathering crust of fluoritized limestones have been identified in some countries (Pokrovo-Kireevskoe - 

Ukraine). Fluorite is also extracted as a by-product from complex polymetallic deposits and other metal ores. 

Confirmed world reserves of fluorite (for 47 countries; 2nd half of 2000s) 218.44 million tons, the largest (million 

tons): in South Africa (41), Mexico (32), Russia (24.9), China (21), Mongolia (12), Kazakhstan (6.1), Vietnam (4.5). 

(https://old.bigenc.ru/geology/text/4716215).  

 

6.2. Deposit types in Bulgaria 

 
In our country, according to their mineral composition, deposits and ore occurrences with fluorite mineralization 

are conventionally divided into fluorite and fluorine-containing (Todorov, 1989). 

Fluorite refers to those in which fluorite is the main useful component of the ore bodies. Other minerals are 

quartz and carbonates, while barite and sulfides are present in smaller quantities. Examples of such deposits are 

the deposits of the Mikhalkovo and Palatsko ore fields, the Zidintsi, Chekanets (Ruensko ore field), Chereshkite 

(Smilyanska mineralized area) ore occurrences (Popov & Popov, 2022).  

Fluorite-containing include mineralizations of other types of raw materials (metallic and non-metallic), in whose 

manifestations fluorite forms more significant accumulations. These are most often various sulfide (Ustrem, 

Chiprovtsi, Yugovo, Dospat, etc.) and barite (Trunsko, the Zverino-Eliseyna region, etc.). As an independent 

source of fluorite raw material, they are not of economic interest. They require complex development of the 

minerals. 

Deposits and separate ore bodies of mixed type (Yugovo) are also known. 

https://old.bigenc.ru/geology/text/4716215
https://old.bigenc.ru/geology/text/4716215
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Depending on the shape of the ore bodies and the type of host rocks, two structural-morphological types of 

deposits are distinguished: vein and layered. 

The vein type is represented by small (up to 200 m) and interrupted veins in direction and inclination with a 

thickness of up to 1-2 and rarely more meters (most often below 1.0 m). The host rocks can be: metamorphites, 

in which the veins are more likely uninterrupted; sandstones, conglomerates and clays of sedimentary 

formations. According to their structure, they can be simple (single and usually with well-defined boundaries) 

and complex (several parallel and subparallel vein zones and bodies with varying thickness). Mineralogical types 

are also distinguished: quartz-fluorite (Slavyanka; part of the bodies in Yugovo; Chereshkite, etc.); carbonate-

fluorite (some of the veins in Yugovo); barite-fluorite (Trunsko, Ribarishki fault, Zverino-Eliseyna, single bodies in 

Yugovo, etc.); fluorite-barite-sulfide (Ustrem, Yugovo, Braykovitsa, Drangovo, etc.). The highest fluorite content 

is in mineralizations of the quartz-fluorite type (average 80%). 

The layered type includes mineralizations with fluorite, formed by metasomatic means among carbonate rocks. 

The bodies are layered, lenticular; nest-like and irregular in shape. The largest deposits and ore occurrences are 

in the Mikhalkovo ore field with maximum dimensions of 400x100 m and an average thickness of 2-5 m. The 

fluorite content in them is below 50% (average 42%). Other representatives are Chiprovtsi, Dospat and one of 

the bodies of the Yugovo deposit. The following two types are distinguished by mineral composition: quartz-

carbonate-fluorite (Mikhalkovski deposits, Chiprovtsi, Zidintsi) and fluorite-barite-sulfide (Chiprovtsi, Yugovo, 

Dospat). 

Although fewer in number as deposits and with a lower fluorite content, the balance reserves of fluorite raw 

material in our country are concentrated in the layered type of mineralizations – almost ¾ of them (Todorov, 

1989). 

 
DESCRIPTION OF THE DEPOSITS (according to Todorov, 1989 and Popov & Popov. 2022) 

Mihalkovo Ore Field. It is located in the land of the village of Mihalkovo, Smolyan Region. Fluorite deposits 

include the Neychov Chiflik, Gagovi Nivi, Petvar, Kirezlika, Mineralen Izvor and Baalaka and a number of ore 

occurrences (Koteshnitsa, Shtrebel, etc.). The main mineral is fluorite, and secondary ones are kaolinite, 

metahalloysite, hydromica, rarely barite, dolomite, opal, lithiophore, goethite (?), galena, sphalerite, pyrite, 

chalcopyrite and molybdenite. The fluorite raw material is defined as quartz-fluorite. 

The main host rocks of the mineralizations are the gneisses of the Bogutevska formation, and the biotite gneisses 

and marbles of the Vachanska, formation. Characteristic for the area of the ore field is the well-pronounced block 

structure, determined by three main fault systems, with the fluorite mineralization being connected to the main 

one – north-northwest (320-350º). The mineralized zones are with a maximum thickness of 15-20 m and 

represent metasomatic concordant and inclined deposits of quartz-jasperoid breccias, embedded in the zones 

of intra-formational fractures and delaminations between the carbonate and aluminosilicate rocks. Inside them, 

as nests, pockets, lenses and bodies of irregular shape and different size (5-20 m), the individual fluorite bodies 

are distinguished (Figure 11, after Todorov, 1989). 
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Figure 11. Characteristic section through the Gagovi Nivi deposit (after H. Karanov and A. Andreev, 1957 with additions). 1 
– gneisses from the Bogutevska Formation; 2 – biotite gneisses from the Vachanska Formation; 3 – marbles from this 
formation; 4 – schists from this formation; 5 – mineralized zone in the marbles of the Vachanska Formation; 6 – the one 
with fluorite inclusions; 7 – the same, but enriched with fluorite and clay minerals; 8 – presumed fault; 9 – number of the 
marble horizons in the deposit. 
 

 
Based on geochemical data, the age of the mineralization is assumed to be Middle-Upper Oligocene. The fluorite 

mineralization was formed at a shallow depth (200-1000 m), with the amplitude between the highest and lowest 

mineralized marble horizons being 500-700 m. 

Fluorite was discovered in 1937. The deposits of Gagovi Nivi and Kirezlika were developed in the period 1941-

1943. After an interruption in 1949, mining was resumed to cover Petvar, Neychov Chiflik, Mineralen Izvor, etc. 

in the following years. From the mid-1960s, new geological exploration works began in the area, accompanied 

by geological and structural mapping at scales of 1:25,000 and 1:10,000. 

As of 1999, a recalculation of calcium fluorite reserves for the Kirezlika and Petvar-Iztok sections was carried out, 

based solely on the sampling plan and taking into account the advanced exploitation and the lack of sufficient 

documentation (Vodenicharov, 1999). For the first section, about 110,000 tons of ore (proven and probable 

reserves) with a CaF2 content of about 40% (ordinary ores) were identified. In the case of "Petvar-Iztok", there 

are 2,400 tons of ores (proven reserves) with a CaF2 content of about 43%. The report also contains information 

about other deposits from the Mihalkovo ore field, as follows: "Neichov Chiflik" - liquidated; "Koteshnitsa" - no 

industrial mining; "Baalaka" - about 10,000 tons of off-balance sheet ores; "Gagovi Nivi" - liquidated; Petvar – 

mining ceased; “Mineralen Izvor” – about 68,000 tons of ore (proven and probable reserves). It is noted that the 

“Kirezlika” section is in operation at the time of writing the report, and “Petvar-Iztok” is ready for such operation. 

There is no information about mining from the deposits of the Mikhalkovsko ore field to date. 

Slavyanka deposit. It is located in the southwestern part of the country, on the eastern slopes of the Maleshevska 

Mountain. It is part of the Kozhukh-Palatskoe ore field, which is controlled by the Sarmatian volcano  
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Kozhukh, composed of high-potassium calc-alkaline dacites and trachydacites, tuffs and tuffites. The Slavyanka 

fluorite deposit consists of fluorite, quartz-fluorite, and chalcedony subequatorial to northeastern veins that 

intersect metamorphic rocks and Miocene sediments (Figures 12 and 13, after Todorov, 1989). Hydrothermal 

metasomatites are represented by argillization, kaolinization, fluoritization, silification and sulfidization. The ore 

veins are of fluorite, with quartz, montmorillonite and less quartzine, hyalite, calcite, barite, gypsum, melanterite, 

siderite, pyrrhotite, pyrite, marcasite, etc. The fluorite raw material is defined as vein and quartz-fluorite. 

 

Figure 12. Geological map of the Slavyanka deposit area (after 
Nechev, 1979) 1 – Quaternary deposits; 2 – quartzitic sandstone; 3 
– clayey-sandy sediments; 4 – biotite syenite-porphyry; 5 – mica 
schists; 6 – amphibole schists; 7 – two-mica gneisses; 8 – fluorite 
vein; 9 – bedding elements. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Figure 13. Schematic geological profile of the central ore vein in the Slavyanka deposit 
(after Nechev, 1979) 1 – fluorite and quartz of all stages; 2 – quartzites; 3 – clayey-sandy 
sediments; 4 – biotite and two-mica gneisses; 5 – exploitation levels. 

 

 
The metamorphic and sedimentary rocks are cut by quartz-fluorite, fluorite and 
chalcedony veins with an east-west and northeast-northwest direction and a 
dip to the north and northwest at an angle of 70 to 80º. This is also a favorable 
sign for the search for new manifestations in the area of the deposit and 
beyond. The thickness of the veins varies from 0.1 to 1.0 and less often 1.5-2 
m. About 20 ore veins are known and the fluorite content in them varies widely 
and reaches 97%. Referring to the relationships between ore bodies and host 
rocks and the characteristic geochemical features of the mineralization (low 
content of strontium and rare earth elements in fluorite), it can be concluded 
that the mineralization is paragenetically related to the latest phases of the 
Upper Oligocene-Lower Miocene magmatism that occurred in the area and 
south of it. Ore formation in the veins occurred at a shallow depth (up to 500-
600 m). The vertical range of mineralization is about 500 m. 
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It was discovered in 1918, but N. Nikolov gave the first brief description of it in 1932. In 1937, primitive 

exploitation began (near the surface and with the collection of pieces) and by 1947 no more than 4,000 t had 

been extracted. Active exploitation of the deposit and newly discovered ore occurrences began after this year 

and continued for over 50 years. For the entire period, the ore extracted was 300,000 tons, and it should be 

noted that in terms of quality, the fluorite ores in this region are considered to be rich ones with a CaF2 content 

of over 50% (Angelska et al., 1993). 

By 1993, two promising areas were identified for the Slavyanka deposit – Northern and Southern with reserves 

of 200,000 t and 400,000 t, respectively (Angelska et al., 1993). The same report also proposed new areas as 

promising, as the ore field was extended north-northwest towards Maleshevska Mountain. The ore from the 

lowest horizons of the deposit was indicated as a suitable raw material for obtaining optical fluorite. 

There is no information about mining from the deposit to date. 

Yugovo deposit. It is located in the northern part of the Central Rhodopes. It falls within the boundaries of the 

Yugovo-Narechensko ore field, which is defined by the Yugovo and Dobralashki granitoid plutons and the 

associated molybdenum-fluorite, tungsten, lead-zinc and uranium deposits and ore occurrences. Molybdenum-

fluorite occurrences are in north-northeast, east-southeast or east-northeast faults crossing the metamorphites. 

Sericitization, kaolinization and quartzification of the rocks are developed. The ore bodies are veined, less often 

metasomatic in marbles. The deposits Yugovo, Tarnena Barchina and the ore occurrences Lucky, Kumin Dol, 

Osikata, Propul, etc. are distinguished. Molybdenum, quartz-fluorite, fluorite-barite and fluorite-carbonate ores 

are distinguished. Molybdenite, fluorite, barite, less galena, chalcopyrite, marcasite, magnetite, hematite, 

uraninite, etc. predominate. The chemical composition of the Yugovo deposit is quite complex. There are quartz-

fluorite, fluorite-carbonate, fluorite-barite and fluorite-barite-sulfide type ore bodies, with the latter prevailing. 

The morphology of the ore bodies is also very diverse. Simple or complex veins are found, as well as simple and 

complex layered, lenticular; nest-shaped and those with irregular shapes. 

A specific geochemical feature of the deposit is the increased concentration of strontium in fluorite, barite and 

calcite, as well as the presence of its own mineral species of this element (celestine, barium-rich celestine). 

Compared to other fluorite deposits, the content of rare earths in fluorite is relatively higher. The latter indicates 

a probable connection of the mineralization with alkaline magmatism and draws attention to the Cretaceous-

Paleogene granitoid bodies in the area of the village of Yugovo as a possible source. The conclusion is supported 

by data on the isotopic composition of lead in galena, according to which the model age of the mineralization is 

90-85 million years. 

It was discovered in 1959. By 1970, reserves of fluorite and barite raw materials, molybdenum ores and strontium 

were proven, which due to unresolved technological problems were classified as off-balance sheet resources. 

There is no information about mining from the deposit to date. 

Ustrem deposit. It is located in the Sakar mountain range not far from the village of the same name. It falls within 

the territory of the Ustrem ore field, which is made up of metamorphites, gneiss-granites, granites and low-

metamorphic Triassic sediments. The lead-zinc deposits Ustrem, Barita, Lesovo, Golyamata Reka, Zhabata 
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and a number of ore occurrences have been identified. They are controlled by the Ustrem fault and feathery 

structures. Chloritization, sericitization, quartzification and secondary quartzites are observed. The ore bodies 

are veined or vein-like with galena and sphalerite (barite), less pyrite, chalcopyrite, rarely tennantite, pyrrhotite, 

marcasite, magnetite and arsenopyrite. The gold ore occurrence Gramadite is noted. It is assumed that the 

mineralization is related to the Jurassic - Early Cretaceous subduction. Several independent barite ore 

occurrences of vein type in association with lead-zinc mineralization have also been noted. Fluorite occurs in all 

lead-zinc deposits and is most abundant in Baritа locality. The mineralization is of vein type. Lenticular bodies or 

those with unclear contours are observed less frequently. Ustrem is a classic example of a fluorite-barite-sulfide 

type vein deposit. It was put into operation in the second half of the 1980s. 

There is no information about mining from the deposit to date. 

Chiprovtsi deposit. Previously known as Chiprovtsi-East, and more recently as Lukina Padina. It is located in 

Northwestern Bulgaria not far from the town of the same name. It falls within the boundaries of the Chiprovtsi 

ore field, which is formed in boudinized marbles, subparallel to the southern contact of the Sveti Nikola pluton. 

Fluorite ores are located on the eastern flank of the ore field, where the Lukina Padina fluorite deposit has been 

explored, which as of 2005 is the largest in Bulgaria and one of the most significant in Europe (Bozhkov et al., 

2005). It is represented by a series of lenticular ore bodies localized in Paleozoic marbles. In addition to fluorite, 

cinnabar, pyrite, barite, antimonite and carbonate minerals also participate in the mineral paragenesis. The 

mineralizations are in the form of lenses with relics of replaced marbles. 

Initially, the company "N and N Fluorite" received the deposit on a concession and purchased the base of the 

former military production plant "Chiprovsko Vastanie" (https://news.bg/economics/14-5-mln-lv-investiraha-v-

nahodishte-na-fluorit-kray-chiprovtsi.html). Fluorite mining in the area began in 2009, with the goal of achieving 

50,000 tons of annual fluorite production by the end of 2011. In early 2011, Solvay acquired the concession rights 

for the exploration of areas and the extraction of calcium fluoride in Chiprovtsi, Montana region 

(https://inyourhands.bg/bg/Solvay). After 2013, an in-depth assessment of the mine's potential (Lukina Padina 

deposit) showed that the deposits of quality ore have already been exhausted, and the reduced demand for 

fluorite on the market and the reduced prices have made the mine's operations unprofitable. An announcement 

from 28 January 2016 in the newspaper Trud states: "The fluorite mine in Chiprovtsi is ceasing its operations as 

of today. Depletion of ore deposits and unfavorable market conditions are the main reasons for the closure of 

the mine, announced the company "Bulgaria Fluorite" EOOD. (Затварят мината в Чипровци). 

Geological exploration works carried out in the period 2007-2012 show that the two flanks of the "Lukina Padina" 

deposit - Chiprovtsi-East and Chiprovtsi-West are unpromising (Yovchev et al., 2011; Yovchev et al. 2012). 

In 2021, a report by V. Nikolova and colleagues was filed with the National Geofund, according to the results of 

which the following residual reserves of fluorite raw material for the "Lukina Padina" deposit were confirmed: 

299,300 t of ore (proven and probable reserves) and 188,500 t. of previously established resources (Nikolova et 

al., 2021). The ore contents of 24-26% CaF2, however, define it as low-quality.  

A comparison with data from SCRREEN2_factsheets_FLUORSPARupdate, 2023, USGS (2019) and Study on the 

EU’s list of Critical Raw Materials (2020) shows that after the years 2016-2019, fluorite raw material ceased to 

https://news.bg/economics/14-5-mln-lv-investiraha-v-nahodishte-na-fluorit-kray-chiprovtsi.html
https://news.bg/economics/14-5-mln-lv-investiraha-v-nahodishte-na-fluorit-kray-chiprovtsi.html
https://inyourhands.bg/bg/Solvay
https://trud.bg/a/articles/article-5263089
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be mined in Bulgaria and our country ceased to be a participant in the EU’s supply of fluorspar raw material. 

6.3. Conclusions for potential in Bulgaria 

There is no publicly announced information about the status of the large deposits in our country, some of which 

were exploited in the past. In the register of concessions for the extraction of underground resources (under Art. 

2, para. 1 of the Underground Resources Act), current as of 13.12.2024 and available on the website of the 

Ministry of Energy of the Republic of Bulgaria (https://www.me.government.bg/themes/koncesii-za-dobiv-735-

1613.html), there is no data on the exploitation of fluorspar in the country to date. 

The officially published data on the quantities of fluorite raw material reserves on the territory of Bulgaria, as 

well as the information collected on specific - larger and more promising - fluorite deposits show that even 

without preliminary geological exploration work in our country, it is possible to begin mining. Of course, the 

market situation should be taken into account, as well as the possibilities for recalculating the previously 

established resources and reserves into higher categories, as well as the discovery of new ones during the course 

of exploitation. 

It is a well-known, but poorly publicized fact that fluorite raw material from some Bulgarian deposits has suitable 

characteristics (low contents of cerium, yttrium and sum of lanthanides) for producing optical fluorite. An 

example of this is the Slavyanka deposit. Alongside the possibility of its reserves being used in metallurgy as a 

flux and being exhausted within a few years of mining, there is the alternative use of the raw material in the 

optical industry for a much longer period. This of course requires investments in the relevant intellectual 

capacity. A good example of the possibilities in this regard are the data presented in the monograph “Optical 

Fluorides” by Associate Professor Dr. Yordan Muhovski (Institute of Mineralogy and Crystallography, Bulgarian 

Academy of Sciences) (Muhovski, 2012). This book is a comprehensive research wherein the multi-experimental 

and theoretical studies and followings for growing perfect single or mixed alkali earth fluoride systems are 

exposed in detail. The accent is put on single calcium fluoride grown from the natural mineral – Bulgarian fluorite 

– the purification of which is accomplished by developed original, highly efficient technique for removing oxygen 

contaminants and some rare earth impurities. Elements, manufactured from the grown crystals, are testified 

successfully in the optical systems of various devices. The unique optical properties of these crystal systems 

provide their intransient significance for manufacturing variety of elements for the needs of vacuum ultraviolet-

infrared optics, laser techniques, astronomy, lithography and spectrophotometry, holography and dosimetry. 

7. Environmental, health and safety issues 

Artisanal and small-scale mining represent a large share of global production (e.g. in Mongolia; Barreto et al., 

2018), which implies health problems due to fluoride exposure and occupational safety issues (German 

Environment Agency, 2020). Fluoride intake has both beneficial and negative effects: it reduces the incidence of 

dental caries but may cause tooth enamel and skeletal fluorosis in case of prolonged exposure to high 

concentrations (WHO, 2019) (SCRREEN2_factsheets_FLUORSPARupdate, 2023). There is limited literature on the  

 

 

https://www.me.government.bg/themes/koncesii-za-dobiv-735-1613.html
https://www.me.government.bg/themes/koncesii-za-dobiv-735-1613.html
https://m.helikon.bg/author/110108-Jordan-Muhovski.html
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environmental impacts of fluorspar extraction and concentration in a life cycle perspective. In their LCA study 

with case application to the Lujar mine (Spain), (Lai et al. 2021) report that the carbon footprint associated with 

the production of 1 ton of fluorspar concentrate (79.2 % CaF2) amounts to 174 kg CO2-eq. The main contributions 

to impacts are due to diesel consumption by the machinery and the on-site generators in the mining and 

loading/hauling steps (main contribution regarding 11 impact categories out of 16), and to the mine 

infrastructure/equipment (main contribution regarding 4 impact categories) 

(SCRREEN2_factsheets_FLUORSPARupdate, 2023). 

8. Normative requirements related to the use and processing of FLUORSPAR 

No information could be identified on this specific aspect. 

9. Research and development trends 

Heavy and light rare earth elements, niobium, fluorspar, and phosphate, as well as hafnium (Hf), tantalum (Ta), 

scandium (Sc) and zirconium (Zr) are commonly found in association with alkaline rocks and in particular in 

carbonatites. In Central and Southern Europe, the presence of abundant alkaline volcanic rocks indicates the 

likelihood that deposits exist within about a km of the surface. The project will make a step-change in exploration 

models for alkaline and carbonatite provinces, using mineralogy, petrology, and geochemistry, and state-of-the-

art interpretation of high resolution geophysics and downhole measurement tools, to make robust predictions 

about mineral prospectivity at depth. The results will be incorporated into new geomodels on multiple scales 

(SCRREEN2_factsheets_FLUORSPARupdate, 2023). 

Sedimentary-derived fluorite has been described in phosphorite rocks in which 2 to 4 wight % fluorine 

concentration have been encountered. Phosphorite deposits can exceed 1 billion metric tons of ore (Hayes et al. 

2017). Fluorite is also present as fillings in fractures in limestone and dolomite. Residual fluorspar deposits are 

found in weathered zones and soil (BGS, 2011; Hayes et al. 2017). Several larger deposits of phosphorites are 

known in Bulgaria (Nachev, I. 1988). These include: the concretionary-phosphorite deposit of Sanidinovo, 

northeast of the city of Pleven, in which the fluorine concentration varies from 0.6 to 3.88 weight percent; Dalbok 

Izvor deposit, east-southeast of the city of Plovdiv for which micro-grained phosphorites fluorine contents of 

over 3 wt. % have been reported; Bukorovtsi-Gintsi deposit, northwest of Sofia, etc., without information about 

the fluorine contents in them. There are no reported data on fluorite injections among dolomites, limestones 

and marls from Bulgarian deposits, despite their wide distribution on the territory of the country. In this regard, 

the sedimentary occurrences with fluorite mineralization in the North Bulgarian region (marls, limestones, 

dolomites), for which data are very limited, deserve particular attention. 

There are no data on exploration and research of carbonatite deposits in Bulgaria, but it is a fact that alkaline 

volcanic rocks and intrusives are present on the territory of the country (Dyulgerov, M. 2020). 
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