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1. Summary 
 

Baryte (BaSO4) is the most abundant barium mineral, the least soluble and the second most common anhydrous 

sulphate in the Earth’s crust. Due to its relative abundance in nature, low-cost mining and useful properties (high 

density and fusion point, chemical inertness, non-toxicity, whiteness and brightness, easy grinding, X-ray 

absorption and low oil absorption), baryte and baryte-derived compounds are used in more than 2000 different 

processes and products from 18 industrial branches. 

The main mineralogical characteristics and applications of baryte as a product or raw material for various 

industrial productions are presented. An overview of the value chain, prices, demand, supply, consumption and 

substitution in Bulgaria, Europe and the world has been made. The main types of mineral deposits, reserves, 

resources and mining of baryte in Bulgaria and abroad are presented. 

The Kremikovtsi Fe(±Mn)-baryte-polymetallic deposit is an undisputed leader in Europe and ranks Bulgaria 

among the leading countries in baryte resources in the world. Currently, the Bulgarian company RUA Group is 

mining baryte from the former Kremikovtsi tailings pond using modern zero-waste processing technology and a 

closed water system with a low carbon footprint. The technology allows the extraction of the first "green baryte" 

in the world, as no other cases of baryte extraction from secondary materials are known to date. From this man-

made raw material, the company produces a full range of baryte grades for all major industrial sectors. As a 

result, RUA Group Bulgaria is currently the largest baryte producer in Europe, holding over 2/3 of the European 

market. 

Baryte is an environmentally friendly natural product, whose characteristics, properties, mining and 

processing technologies have no adverse effects on human health and environment. The development trends 

of the baryte industry as well as the main factors affecting demand, supply and consumption of baryte in the 

world are outlined. 

 

 

Baryte (syn. barite, Am.E.) is a barium sulphate mineral (BaSO4) containing 
58.84 wt.% Ba, 13.74 wt.% S, and 27.42 wt.% O. It is the most abundant 
barium mineral, the least soluble and the second most common 
anhydrous sulphate in the Earth’s crust. Due to its relative abundance in 
nature, low-cost mining and useful properties (high density, chemical 
inertness, white color, easy grinding, etc.), baryte and baryte-derived 
compounds are used in more than 2000 different processes and products 
from 18 industrial branches [1]. 
 

Baryte druse from the Kremikovtsi deposit, 

Mineral collection of the IMC-BAS. 

 

 

 CAS Number EC Number CN Trade Code 

Baryte (mineral) 13462-86-7 236-664-5 25111000 
BaSO4 (pure subst.) 7727-43-7 231-784-4 28332700 
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2. Overview on EU value chain, demand, supply and substitution. 

Generally, the value chain of baryte production includes several stages, from the ore deposits to the end 
products delivered to the consumers. These stages are [2]: 

• Prospecting, Exploration and Mining: In geological practice, as a rule, specialized prospecting and 
exploration for baryte mineralization only are not carried out. In regional or local geological surveys, field 
signs of the presence of such mineralization are identified and its prospects are assessed. In case of a positive 
assessment, additional geological surveys in depth are conducted and after a deposit is found, exploration 
activities are carried out to calculate the reserves and to prepare a technical and economic assessment. 
Baryte deposits in the world are different in location, spatial arrangement of orebodies, ore grade, host rocks, 
tectonic settings as well as available adjacent infrastructure and logistics. Baryte raw material from large 
stratiform deposits is mined in open-pits by drilling, blasting and trucking to the mill for processing. 
Underground mines are used to extract baryte primarily from small vein and metasomatic deposits. 

• Mineral Processing: In very rare cases, the extracted and crushed baryte is sufficiently pure to be suitable for 
sale as addition to drilling fluids at plants adjacent to oil fields. Additional operations are usually required to 
achieve commercial parameters of the mined raw material. As a rule, a beneficiation plant is located near 
the mine, where the extracted baryte raw material is cleaned of unwanted impurities through grinding, 
separation or flotation. There, it is prepared into a final product for sale (baryte aggregates, ground baryte, 
micronized baryte) and packaged in bags for transportation to the consumers. For certain special productions 
(coatings and paints, pigments, papers, adhesives, resins and sealants, rubber and gums), when high purity 
and/or standard white color of the product is required, synthetic baryte (blanc fixe) is produced to meet the 
market requirements. However, this amount is many times less than the dominant baryte market. Therefore, 
as a rule, no additional processing stage is foreseen in the value chain. 

• Manufacture: There are four main end products offered on the baryte market that satisfy the needs of the 
majority of consumers: baryte aggregates, ground baryte, micronized baryte, and blanc fixe. But, for the 
needs of some industrial sectors (rubber, paints and plastics, glass and ceramic, electronics), small amounts 
of some barium compounds (Ba carbonate, oxide, titanate, chloride) are additionally produced from baryte. 

• Use: The end products of baryte and derived barium compounds are widely used in a variety of industrial 
sectors: as a weighting agent in the drilling mud in oil and gas industry, heavy filler in automotive industry, 
heavy aggregates in concrete and plasters, fillers or additives in rubber, paint, ceramics and glass, in medical 
equipment and pharmaceuticals, electronics, etc. 

• Collecting and Recycling: Generally, collecting and secondary supply of baryte products are not carried out. 
But there is an interesting case of a kind of baryte ore “recycling”. BARYTE MINING Ltd., a subsidiary of RUA 
Group Bulgaria, extracts baryte from the former tailings pond of the Kremikovtsi Fe(±Mn)-baryte-polymetallic 
deposit, Bulgaria. In the past, for over 50 years baryte was a “gangue” mineral in the processing of the 
Kremikovtsi iron ores into Fe concentrate and a significant portion of it was deposited as a waste product in 
the tailings pond. Currently, this tailings pond represents a large man-made deposit of fine-grained material, 
from which baryte and Fe-Mn concentrate are extracted using waste-free technology. 

Considering (i) the relatively low costs of baryte mining and processing and hence its lower market price 
(compared to other critical and strategic raw materials), as well as (ii) its numerous applications in a variety of 
industrial processes and products, adding substantial value to the producer and consumer, the value chain of 
baryte industry in the EU can be estimated as quite successful and profitable. Reducing import reliance on baryte 
by domestic production will ensure the stable and successful development of a wide range of industrial sectors 
in the EU. 

 

https://fillersminerals.com/en/applications/#paint-coating
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3. Main characteristics and applications. 

The main mineralogical characteristics of baryte are presented in Table 1 and its useful properties as an 
industrial mineral in Fig. 1. 
 
Table 1. Basic mineralogical characteristics of baryte [3]. 

Crystal Data  Crystal system: Orthorhombic, Space group: Pnma 
Morphology Crystals Commonly in well-formed crystals up to 85 cm, with over 70 

forms noted, thin to thick tabular or prismatic 

 Aggregates Crested to rosettelike aggregates of tabular individuals, 
concretionary, fibrous, nodular, stalactitic, banded, granular, 
earthy, massive 

Physical Properties Cleavage Perfect on {001}, less perfect on {210}, imperfect on {010} 
 Fracture Irregular/Uneven 
 Tenacity Brittle 
 Hardness 3÷3.5 on Mohs scale 
 Density D(meas.) = 4.50, D(calc.) = 4.47 
 Luminescenc

e 
May be thermoluminescent, may fluoresce and phosphoresce 
cream to spectral colors under UV 

 Magnetism Diamagnetic 

Optical Properties Color White or colorless, but can vary with the presence of impurities 
to yellow, brown, gray, pale shades of red, green, blue, may 
change color on exposure to light; colorless or faintly tinted in 
transmitted light 

 Transparency Transparent to translucent 
 Streak White 
 Luster Vitreous to resinous, may be pearly 

Chemical 
Composition 

 65.7% BaO and 34.3% SO3; complete solid solution with 
celestine (SrSO4), but generally most natural barytes contain < 
7 mol.% Sr; rare minor replacements of Ba by Pb, Ca, Fe, Cu, Zn 

Mineral Association  Fluorite, calcite, dolomite, siderite, rhodochrosite, gypsum, 
sphalerite, galena, stibnite 

Occurrence  A gangue mineral in low-temperature hydrothermal veins; in 
residual deposits from weathered baryte-bearing limestones; 
an accessory mineral in igneous rocks; in carbonatites; a 
primary component of submarine volcanogenic massive sulfide 
deposits and sea-floor chimneys. 

 

 

Fig. 1. Useful properties of baryte as an industrial 

mineral. 

 
 
Applications: Baryte is the main source of barium 
metal in nature, but its most important practical 
application is as an industrial mineral [4-8] (Fig. 2). 
 
 



 

Work package I.1. Potential of Bulgaria for CSRMs 
 

NSP - CRITICAL AND STRATEGIC RAW MATERIALS FOR GREEN TRANSITION AND SUSTAINBALE DEVELOPMENT 

7 

 

• Oil and Gas Industry (69%): Finely ground baryte is included as a weighting agent in the drilling mud used for 
cementing loose rocks during oil field drilling to combat gas emissions and strengthen the walls of the wells (Fig. 
3). 

• Chemicals (16%): Baryte is a raw material for preparation 
of various chemicals used in: electronics, TV screen, for the 
melting of special glasses with a high refractive index, 
production of enamels in ceramics, medical applications 
(barium meals; contrast agent in X-ray examinations of the 
esophagus, stomach, and intestines), pyrotechnics, 
leatherworking (for hair removal), sugar production, 
preparation of photo paper, etc. (Fig. 4). 

Fig. 2. Global use of baryte in industry. 

 

 

Fig. 3. Baryte applications in oil and gas Industry. 

 

 

Fig. 4. Baryte applications as a chemical. 

 
 
Fillers (15%): Baryte as a filler is used in car, rubber and paper industry, for preparation of high-quality white 
and colored paints, for special baryte concrete and plaster (protective materials from X-rays and radioactive 
radiation in labs), etc. (Fig. 5) 
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Fig. 5. Baryte applications as a filler. 

4. Demand and consumption in Europe and Bulgaria. 

Generally, the demand and consumption of baryte fluctuate from year to year as it is principally dependent on 
the amount of exploration drilling for oil and gas, which depends on oil and gas prices. The average annual 
consumption of baryte in the EU over the last few years varies, but can be estimated at around 500 Kt. This 
amount represents about 6% of the average annual global production of 8.5 Mt. Baryte in the EU is used 
primarily as a weighting agent in the oil and gas industry (59%), filler for plastics, rubber, paints and paper (31%), 
and chemicals in the chemical industry, medicine and for radiation protection (10%) [4]. Demand and 
consumption in Bulgaria are too low to absorb domestic baryte production. Only small amounts of baryte find 
application on the local market, mainly in the field of glass and ceramics. The bulk of baryte production in 
Bulgaria is exported mainly to the European countries. 

The global production of baryte has decreased by 6.35% in the period 2019-2023 [9]. The main factors for 
this are the Covid pandemic and related restrictions, the fluctuations in the global energy market, and the 
implementation of climate change policies.  

Between 2020 and 2025, EU baryte sales experienced steady expansion, growing from USD 329.0 million to 
USD 384.0 million [10]. This period was driven by resilient demand from oil and gas drilling operations 
maintaining European exploration activities, stable pharmaceutical manufacturing requiring high-purity raw 
materials, and ongoing industrial consumption across coatings, plastics, and rubber applications. The industry 
developed as European drilling fluid companies maintained reliable procurement patterns while specialized 
processors enhanced their capabilities to deliver API-grade baryte, ultra-fine powder grades, and application-
optimized formulations meeting stringent quality and performance requirements. 

The EU baryte industry is projected to grow from USD 384.0 million in 2025 to USD 526.2 million by 2035 
[10]. The powder segment is expected to lead sales with a 53.0% share in 2025, while the drilling mud application 
is anticipated to account for 71.8% of the application segment. The overall baryte industry size is expected to 
grow by nearly 1.4 times during the same period, supported by the sustained consumption from oil and gas 
drilling operations, steady demand across pharmaceutical manufacturing, and developing applications in 
rubbers, plastics, paints, and coatings throughout European industries. Baryte demand will grow steadily in the 
leading EU economies (Germany, France, Spain, Italy, Netherlands), but the highest growth rates are expected 
in the rest of Europe. 



 

Work package I.1. Potential of Bulgaria for CSRMs 
 

NSP - CRITICAL AND STRATEGIC RAW MATERIALS FOR GREEN TRANSITION AND SUSTAINBALE DEVELOPMENT 

9 

 

5. Supply in Europe and Bulgaria. 

Domestic production: In the EU, about 90 Kt (89 122.6 t) of baryte are produced annually in the period 2019-
2023, 64 000 t of which in Bulgaria, and 25 122.6 t - in Germany (Table 2). In 2023 (the last year with aggregated 
data available), a total of 76 434 t was produced in the EU: 60 000 t in Bulgaria and 16 434 t in Germany. Bulgaria 
ranks 12th and Germany 20th in the world baryte production for 2023 (Table 3). In Germany, production during 
the period 2019-2023 decreased significantly by over 46%, and in Bulgaria by over 16% [9]. 
 
Table 2. Average annual baryte production 
by country, 2019÷2023 [9]. 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
About 70% of the European domestic production is for added-value sectors – overall the chemical and filler 
industries account for half of the barytes consumption. In the USA, for comparison, over 95% output is for the 
oil industry. EU exported annually about 118 Kt mainly to Norway and United Kingdom in 2016-2020 [2]. 

Suppliers: The main supplier of baryte to the EU until 2023 is China with a share of about 44%, followed by 
Morocco (28%), Bulgaria (11%), Germany (7%), Slovakia (2%) and minimal quantities from Tunisia, Norway, 
Turkey, etc. [4]. 
 

Country Production, t % Production 

India 2 427 807.0 28.41 
China 2 320 000.0 27.15 
Morocco 863 894.6 10.11 
Kazakhstan 658 480.0 7.70 
Mexico 439 460.6 5.14 
Türkiye 302 663.2 3.54 
United States 300 638.2 3.52 
Iran 288 897.4 3.38 
Laos 242 039.4 2.83 
Russia 232 000.0 2.71 
Pakistan 98 388.8 1.15 
Bulgaria 64 000.0 0.75 
Canada 46 000.0 0.54 
Vietnam 44 920.0 0.53 
Algeria 41 424.8 0.48 
United Kingdom 36 400.0 0.43 
Bolivia 35 862.0 0.42 
Germany 25 122.6 0.29 
Others 78 445.8 0.92 

Total 8 546 444.4 100.00 

Country 2019 2020 2021 2022 2023 

Algeria 31 138 32 940 44 662 49 184 49 200 
Argentina 3 898 0 0 0 0 
Australia 1 982 0 1 127 3 922 3 754 
Bolivia 39 458 9 611 26 780 48 952 54 509 
Brazil 9 223 1 849 361 4 931 1 795 
Bulgaria 72 000 41 000 72 000 75 000 60 000 
Canada 40 000 40 000 50 000 50 000 50 000 
China 2 900 000 2 500 000 2 200 000 2 000 000 2 000 000 
Colombia 2 270 2 046 1 164 1 034 1 376 
Ecuador 2 000 2 000 1 000 500 1 000 
Egypt 4 000 4 000 4 000 4 000 4 000 
Germany 30 474 26 656 27 921 24 128 16 434 
Guatemala 50 50 100 20 0 
India 2 739 035 2 500 000 2 500 000 2 000 000 2 400 000 
Iran 247 207 285 756 297 469 224 626 389 429 
Kazakhstan 530 600 445 300 1 016 500 650 000 650 000 
Korea, North 4 000 4 000 4 000 4 000 4 000 
Laos 48 600 96 278 37 403 302 709 725 207 
Mexico 415 180 480 954 320 642 498 225 482 302 
Morocco 1 119 811 501 939 840 486 925 905 931 332 
Myanmar 12 439 2 642 2 220 32 089 29 300 
Nigeria 370 544 1 560 1 170 30 
Pakistan 116 480 55 341 51 553 127 600 140 970 
Peru 16 373 5 242 10 361 29 293 11 824 
Russia 163 000 265 000 252 000 260 000 220 000 
Thailand 33 644 22 394 4 988 6 509 30 685 
Tunisia 10 000 10 000 11 100 10 000 10 000 
Turkiye 413 811 283 161 256 076 344 322 215 946 
United Kingdom 46 000 46 000 30 000 30 000 30 000 
United States 414 000 125 409 257 450 361 582 344 750 
Vietnam 43 000 51500 39 600 42 000 48 500 

Total 9 510 043 7 841 612 8 362 523 8 111 701 8 906 343 

Table 3. World baryte production (metr. t) by country, 
2019÷2023 [9]. 
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But currently (in 2025), the Bulgarian company RIA GROUP, the largest baryte producer in Europe, claims on its 
website that it holds 72% of the European baryte market (Fig. 6). The company produces and trades a full range 
of baryte grades for practically all major industrial sectors of baryte 
application: API Grade Baryte, Micronized Baryte, Chemical Grade 
Baryte, Off-White Baryte, and White Baryte (Table 4). 

Prices: Baryte prices vary depending on a number of market drivers: 
industrial application requirements (weighting agent, chemical, filler), 
regional factors (local supply and demand, import costs, currency 
exchange rates), logistics (transportation costs and shipping routes) 
[11, 12]. The average annual prices of baryte in 2025 are as follows: 
USD 450/t in Europe, USD 157/t in USA, USD 293/t in Japan. In Europe, 
baryte prices were shaped by high import costs from major suppliers 
such as Morocco and China. Drilling demand in offshore energy 
projects sustained consumption levels. Elevated electricity and fuel 
prices increased overall processing and logistics costs. Environmental 
restrictions on local extraction activities also contributed to a constrained regional supply scenario. 
 

Table 4. Baryte grades produced by RUA Group Bulgaria [7]. 

Baryte Grade API Grade Baryte Micronized Baryte Chemical Grade 
Baryte 

Off-White Baryte White Baryte 

Color Grey Grey Grey   
BaSO4 min 94.5% min 94.4% min 95.0% ≥ 97% ≥ 97% 
SrSO4   max 1.30%   
Fe2O3   max 1.30%   
SiO2   max 0.40%   
Al2O3   max 0.15%   
CaO   max 0.20%   
CIE L 
(Whiteness) 

   ≥ 90 ≥ 96 

Density 4.38 g/cm3 4.38 g/cm³    
Moisture max 1.00% max 1.00% max 8.00%   
Particle Sizes    D97 = 10, 15, 20, 

25, 40 µm 
D97 = 10, 15, 20, 

25, 40 µm 
Particles < 6 µm max 30.0%     
Residue > 75 µm  max 3.00%     
Particles < 40 µm  min 97÷99%    
Residue > 40 µm  max 3.00%    
Water soluble 
earth metals 

max 250 mg/kg max 250 mg/kg    

      

Highlights   ✓ High purity and low 
Fe content 

✓ Consistent 
chemistry with 
minimal impurities 

✓ Good whiteness 
and dispersion 

✓ Cost-effective 
alternative to 
premium white 

✓ Exceptional 
whiteness 

✓ Very low trace 
impurities 

      

Applications • Weighting agent in 
drilling mud 

• Cementing 
operations 

• High-performance 
oil-based muds 

• Deep water and 
high-pressure 
wells 

• Horizontal and 
directional drilling 

• Paints & coatings 
• Construction 
• Plastics & 

polymers 
• Pharmaceuticals 
• Rubber industry 
• Radiation shielding 

• Barium salts (e.g., 
barium carbonate, 
chloride) 

• Ceramic glazes 
• Pigment bases and 

electronics 

• Paints & 
coatings 

• Plastics industry 
• Rubber industry 
• Adhesives & 

sealants 
• Construction 

materials 
• Plastics & 

polymers 

• Paints & 
coatings 

• Plastics 
industry 

• Rubber industry 
• Adhesives & 

sealants 
• Plastics & 

polymers 

 
 

Fig. 6. RUA Group Bulgaria, the largest 
baryte producer in Europe, holding 

72% of the European Market [7]. 



 

Work package I.1. Potential of Bulgaria for CSRMs 
 

NSP - CRITICAL AND STRATEGIC RAW MATERIALS FOR GREEN TRANSITION AND SUSTAINBALE DEVELOPMENT 

11 

 

6. Primary baryte deposits. 

Generally, the economically significant natural concentrations of baryte can be divided into two main groups: 
monocomponent baryte deposits (baryte is the only useful component), and polycomponent baryte-bearing 
deposits (baryte is one of the useful components, usually not the most important). The monocomponent baryte 
deposits are usually epigenetic to the host rocks (vein, cavity-filling, metasomatic), relatively small in size and 
ore reserves, which makes mining operations difficult and low-profitable, and most of them have already been 
exhausted in the past. The polycomponent baryte deposits are usually stratiform (bedded) to the host rocks, 
often associated with massive sulphide orebodies and Fe-Mn mineralization, with large size, significant ore 
reserves and suitability for large-scale mining. 

6.1. Main deposit types: Europe and world. 

There are a number of detailed classification schemes for baryte deposit types, but on the basis of their morphology, 
geochemical characteristics and geological settings they are logically summarized to four groups [13]: 

• Bedded-sedimentary (stratiform, also known as sedimentary exhalative or SEDEX): Stratiform orebodies of 
usually massive (but also laminated, nodular or rosette) baryte within sedimentary successions (shale, 
mudstone, chert, carbonates) often associated with stratiform sulphide mineralization. The baryte beds vary in 
thickness up to 100 m and can extend for kilometers. The deposits are quite large, with up to tens of Mt baryte 
resources. The baryte raw material is relatively easy processed into an end product. Bedded-sedimentary 
deposits are the major source of worldwide baryte reserves and production (Fig. 7) and the main deposit type 
in Europe. Distribution: Nevada and Red Dog (USA), Tom and Jason (Canada), Meggen and Rammelsberg 
(Germany), Ballynoe and Silvermines (Ireland), Barega (Italy), Qinling, Jiangnan and Tianzhu (China), Mangampet 
(India), Kremikovtsi (Bulgaria), etc. 

• Bedded-volcanic (stratiform): Stratiform orebodies of massive or near-massive baryte within volcanic-
sedimentary successions usually intergrown or interbedded with polymetallic sulphide orebodies. Baryte 
resources can vary up to millions of tons. Bedded-volcanic deposits have been significant sources of baryte in 
the past. Distribution: Kuroko-type deposits of northern Honshu and southern Hokkaido (Japan), Baryte Hill 
(USA), Madneuli (Georgia), Tieshan and Baiyuxiacun (China), Kızılcaören (Türkiye), etc. 

• Vein, cavity-fill, and metasomatic: Epigenetic to the host rocks baryte deposits occupying faults, breccia 
zones, solution-collapse, or other fluid-permeable structures in which baryte has either filled open spaces or 
replaced adjacent rocks. Commonly tabular and extend along structures, often discontinuously, that can be 
traced for hundreds or thousands of meters. The vein deposits can attain thicknesses of several tens of meters. 
In the past the deposits of this type have been the main source of high-quality baryte (BaSO4 > 95%) for use in 
fillers and ceramics, but due to higher mining costs in generally underground mines they are currently of more 
limited importance. Distribution: Mountain Pass (USA), Walton (Canada), Aberfeldy (UK), Chaillac (France), Dinek 
(Türkiye), Jebel Irhoud, Jebel Zelmou and Seksaoua (Morocco), Lower Silesia and Holy Cross Mountains regions 
(Poland), Sadek and Teplice districts (Czech Republic), Niederschlag (Germany), Jaklovce I. and Spiš (Slovakia), 
etc. 

• Residual: Formed by weathering of preexisting baryte mineralization (generally cavity-fill, but also bedded) 
in limestones or dolostones. Distribution: Southeast Missouri, Sweetwater and Cartersville (USA), Mount Lyell 
(Australia), Araxa (Brazil). 
 
World baryte reserves: According to the latest data from the US Geological Survey, the world’s baryte reserves 
are estimated at 392 Mt, identified resources at 779 Mt (Table 5), and potential resources at about 2 000 Mt 
[15]. World leader in baryte resources is China (with about 40% of total), followed by Iran (12.2%) and 
Kazakhstan (10.4%). Current baryte resources in Bulgaria from the Kremikovtsi deposit are estimated at 48.6 Mt  
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(6.2%), which ranks the country 4th in the world (Table 5 and 6). The average annual baryte production in 
2019÷2023, however, is highest in India (2.43 Mt), followed by China (2.32 Mt), Morocco (0.86 Mt) and 
Kazakhstan (0.66 Mt) (Table 2). 
 

 

Fig. 7. World map with location of baryte deposits and lead countries 
in the international trade of baryte raw materials [14]. 

 

6.2. Deposit types in Bulgaria. 

Baryte mineralizations are widespread mainly in W-NW Bulgaria 
within the Early Paleozoic accretionary blocks West Balkan and 
Svoge as well as occasionally in West and Central Srednogorie units, 
Eastern Rhodopes and Sakar. A total of 33 baryte deposits and 
occurrences have been identified in the country [16, 17]. In twelve 
of them (Kremikovtsi, Stara Zagora, Kashana, Visok, Zverino-
Eliseyna, Transko, Divlya, Sakarsko, Strugarnitsa, Vlado Trichkov, 
Sopovo, Drumche) baryte was mined as the main raw material or 
byproduct, while the rest were objects of geological exploration 
without calculating resources and mining. With the exception of 
Kremikovtsi, all of the above-listed deposits have been exhausted 
and mining has ceased long ago. 

Baryte deposits in Bulgaria are of three types: 

Bedded-Sedimentary: Both large stratiform and lenticular baryte 
orebodies and veinlet-disseminated strata-bound mineralization in 
the Kremikovtsi deposit. Associated minerals in the primary 
orebodies are mainly siderite, calcite/Fe-dolomite/ankerite, quartz 
and base metals sulphides. In the zone of supergene alteration 
baryte is associated with a wide variety of secondary Fe-Mn 
oxyhydroxides. Only one deposit of this type is known in Bulgaria, 

but with very large reserves and resources. Distribution: Kremikovtsi deposit (SEDEX-type). 

Country Resources, Mt % Resources 

China 310.0 39.8 

Iran 95.4 12.2 
Kazakhsta
n 

81.3 10.4 

Bulgaria* 48.6 6.2 

Pakistan 38.8 5.0 

Turkey 31.6 4.1 

India 26.9 3.5 

Morocco 22.6 2.9 

Russia 19.4 2.5 

Canada 10.6 1.4 

Others 93.8 12.0 

Total 779.0 100 

Table 5. World baryte resources in 
deposits prepared for exploitation (Mt) 
by country [14] (see Table 6 for total 
resources in Bulgaria). 
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• Volcanic-sedimentary: Lenticular orebody, 200 m long and 150 m wide, in the Senonian volcanic-sedimentary 
complex of pyroxene and pyroxene-amphibole andesites near the town of Stara Zagora in the tectonic unit of 
the same name. Distribution: Stara Zagora baryte deposit. 

• Vein, cavity-fill, and metasomatic: Most widespread baryte deposit type in Bulgaria. The vein mineralizations 
are up to 300 m long and several meters thick. Both single veins and complex bundles veins are known. Cavity-
fill baryte mineralization is usually located in breccia zone as cement of rock pieces. Generally, this type of baryte 
mineralization has a relatively uniform mineral composition, dominated by baryte associated with quartz, 
calcite, fluorite and rare sulphides. No direct connection with magmatic-tectonic events in the relevant regions 
has been established. Distribution: Kashana, Visok, Zverino-Eliseyna, Transko, Divlya, Sakarsko, Strugarnitsa, 
Vlado Trichkov, Sopovo, Drumche deposits and all other mineral occurrences. 

The largest baryte deposit in Bulgaria and Europe and one of the largest in the world is the Kremikovtsi 
carbonate-hosted SEDEX Fe(±Mn)-baryte-polymetallic deposit. Generally, it is composed of primary stratiform 
and lenticular siderite, hematite and baryte orebodies subparallel to the host rock and allochthon bedding plane 
as well as thin baryte veins and subvertical irregular (pipe-like) bodies of low-grade sulphide (mainly Pb) 
mineralization, partially or fully oxidized in the zone of secondary oxidation [18]. The deposit is located about 
12 km NE of the Sofia outskirts and hosted in Middle Triassic dolomitic limestones. A great part of the primary 
siderite ore has undergone intensive supergene alteration during the Pliocene, thus forming a large cap of 
secondary limonite ores. As a result, 2/3 of the iron ore reserves in the Kremikovtsi deposit are represented by 
secondary limonite ore, about 20% - by primary siderite ore, and 13% - by primary hematite ore. Baryte 
mineralization forms several large bedded and lenticular orebodies up to 65 m thick in the northeastern upper 
levels of the deposit. Baryte is composed of coarse-grained (up to 20 cm) tabular crystals with massive texture. 
Associated minerals are mainly primary siderite (Fe/Mn =   4̴) and secondary Fe-Mn oxyhydroxides, quartz, 
dolomite, base metals sulphides and products of their supergene alteration. Baryte is also widespread both in 
all types of iron ores, containing BaSO4 in the range of 15-20%, and in all assemblages of polymetallic 
mineralization, where it occurs as individual, subparallel and network-like branched veins, veinlets, nests, 
impregnations and disseminations. The present-day Kremikovtsi deposit, the boundaries of which are entirely 
tectonically formed, seems to represent only a distal part of a much larger SEDEX polymetallic (Pb-Cu-Zn) deposit 
in depth [19].   

 

6.3. Conclusions for potential in Bulgaria. 

Baryte resources in Bulgaria: So far, a total of about 6.3 Mt of baryte ore have been mined in Bulgaria, 3.9 Mt 
of which in the Kremikovtsi deposit (1962-2003) (Table 6) and 2.4 Mt - from all other deposits (1960-1975) [20]. 
The total amount of mined baryte (BaSO4) is estimated at about 3 Mt. After the cessation of mining from the 
Kremikovtsi deposit in 2003, about 25 Mt of baryte ore with an average BaSO4 content of about 43% remained 
unexploited in the deposit, i.e. about 10.8 Mt of BaSO4. Apart from this, the iron ores from Kremikovtsi have 
indicated reserves of about 37.8 Mt of BaSO4 or the total resources (measured + indicated) of baryte (BaSO4) in 
Kremikovtsi are about 48.6 Mt (Table 6). Therefore, with the Kremikovtsi deposit alone, Bulgaria ranks among 
the leading countries in baryte resources in the world and is the undisputed leader in Europe. The deposit itself 
is among the largest in the world in terms of proven baryte resources in a single locality. In addition, Bulgaria's 
potential for exploring and discovering new large and high-quality baryte deposits is significant. 
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Table 6. Measured, indicated and extracted reserves/resources of baryte (BaSO4) 
in the Kremikovtsi Fe(±Mn)-baryte-polymetallic deposit [20, 21]. 

Ore types Ore reserves, Kt avg. BaSO4, % Baryte reserves, Kt 

Baryte-containing Iron Ores 

Hematite 31 690 15.7 4 975.3 
Limonite I grade 23 934 20.8 4 978.3 
Limonite 139 141 19.1 26 575.9 
Siderite 51 959 19.4 10 080.0 
Total baryte-
containing iron ores 

 
246 724 

 
18.9 

 
46 609.5 

Total mined iron ores 
(1962-1995) 

 
~ 46 194 

 
~ 19 

 
~ 8 776.9 

Current state ~ 200 000 ~ 19 ~ 37 800 

Baryte Ore 

In the main ore 
deposit 

11 027 44.5 4 907.0 

Outside the main ore 
deposit 

 
17 867 

 
42.2 

 
7 539.9 

Total baryte ore 28 894 43.1 12 446.9 
Total mined baryte 
ore 

~ 3 900 ~ 43 ~ 1 677 

Current state ~ 25 000 ~ 43 ~ 10 770 

Total 275 618  59 056.4 

Total (Current state) ~ 225 000  ~ 48 570 

 

7. Supply from secondary materials in Bulgaria, Europe and the world. 

Bulgaria: Baryte has been mined in Bulgaria for more than 50 years mainly from the Kremikovtsi Fe(±Mn)-baryte-
polymetallic deposit. During the period 1962-2003, about 50 Mt of iron ores (containing avg. 19% BaSO4) and 
about 4 Mt of baryte ore (avg. 43% BaSO4) have been mined from the Kremikovtsi open-pit (Table 6). More than 
1.5 Mt of baryte concentrate (end product) entirely for drilling operations was produced by flotation processing 
during the period 1970-2003. But, a large part of the mined baryte has been deposited as a waste product in the 
huge Kremikovtsi tailings pond (more than 40 Mt of fine ground material), being, in fact, the main “gangue” 
mineral in the processed iron ores. 

Currently, the Kremikovtsi tailings pond represents a huge man-made baryte deposit. It was concessioned by 
BARYTE MINING Ltd., a subsidiary of RUA Group Bulgaria, for mining, processing and production of baryte and 
Fe-Mn concentrate. The company produces annually 120 000-150 000 t baryte and about 250 000 t Fe-Mn 
concentrate from the former Kremikovtsi “waste” material [7]. It seems that the extraction of baryte from 
secondary “waste” material in Bulgaria is unique. So far, no other cases of baryte production from secondary 
materials or recycling are known in Europe and the world. 
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8. Processing of baryte with examples from Bulgaria. 

In Bulgaria, from 1970 to 2003, baryte concentrate was produced only from the Kremikovtsi Fe(±Mn)-baryte-
polymetallic deposit. It was intended only for drilling purposes. The baryte concentrate was obtained from two 
technologically different raw materials: (i) fine powders from the magnetizing roasting rotary kilns, and (ii) raw 
baryte ore [22]. The two technological raw materials differ in physicochemical characteristics and require 
different mineral processing. For this purpose, Bulgarian technologies and reagent regimes have been developed 
and used in the Kremikovtsi processing plant. Since 1970, baryte concentrate has been extracted from the 
powders obtained during the roasting of iron ore using a flotation scheme at 35°C. The BaSO4 content in the 
concentrate is over 90% with an extraction of about 70%. The raw baryte ore was processed by another relatively 
simple flotation scheme without heating the pulp and using Bulgarian reagent BBK. The combined baryte 
concentrate from both types of technological raw materials (about 140 000 t/year) was intended for export at 
a price of 56-63 BGN/t depending on the product characteristics according to the Bulgarian industrial standard 
(extra, 1st, 2nd or 3rd quality). In 1990, the main mineral processing scheme for the Kremikovtsi iron ores was 
changed from magnetizing roasting to high-intensity polygradient magnetic separation. In addition, a new 
flotation scheme for processing of raw baryte ore to high-quality baryte concentrate (BaSO4 > 95%) with the 
possibility of use in the chemical industry was developed [23, 24]. 

The Kremikovtsi deposit has been explored and mined mainly for iron ores and baryte for more than 50 years. 
Currently, it is under concession for iron ores and baryte until 2035, but no mining activities are taking place. 

Since 2011, the former Kremikovtsi tailings pond has been concessioned and BARYTE MINING Ltd., a subsidiary 
of RUA Group Bulgaria, started production of baryte and Fe-Mn concentrate using modern waste-free 
processing technology. The tailings pond contains more than 40 Mt of secondary fine-grained “waste” material 
dominated by a huge amount of baryte and less Fe and/or Mn oxyhydroxide minerals. The technology used by 
RUA Group Bulgaria allows the extraction of the first “green baryte” in the world, applying specialized mineral 
processing to produce three end products (baryte, gypsum, and Fe-Mn concentrate) by zero-waste processing 
and closed-loop water system with low carbon footprint (Fig. 8). The company supports the goals of the 
European Green Deal, ESG standards, and global sustainability targets to become a preferred partner for the 
future-facing industries. 

   

 

 

 

 

 

 

 

 

 

Fig. 8. Advanced mineral processing technology for “green baryte” production from RUA Group Bulgaria [7]. 
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9. Environmental, health and safety issues. 

Baryte is considered an environmentally friendly material as it is a natural product, presents very low solubility, 
and is not subject to registration under the EU REACH regulations [6]. No adverse toxicological effects of barium 
on plants or wildlife have been reported near baryte mines or elsewhere. Ecological health concerns associated 
with the mining and processing of baryte ores arise more from disturbance of host rocks and associated minerals 
than from the baryte itself [13]. 

No adverse human health effects have been linked to baryte mining. There is no evidence that barium 
compounds are carcinogenic or cause genotoxicity in humans or animals. The barium content of drinking water, 
food and soils is rarely high enough to present a human health concern and no adverse toxicological effects of 
barium on plants or wildlife have been reported near baryte mines or elsewhere [13]. 
 

10. Normative requirements related to baryte mining, production, use and processing. 

No relevant information was found on normative requirements. 

 
      11. Research and development trends. 

Development trends in the baryte industry: 

• Development of large and unique baryte deposits, mainly polycomponent ones – bedded-sedimentary, 
polymetallic, baryte-fluorite, carbonatite, etc. 

• Exploration and reassessment of man-made deposits – tailings ponds and dumps of mines and processing 
plants, in which, after many years of exploitation, a large amount of baryte has been accumulated in 
industrial concentrations 

• Baryte regeneration from waste drilling fluids 

• Production and use of new synthetic baryte substitutes 
 
Factors affecting demand, supply and consumption: 

✓ Growing demand for oil drilling and filler applications, but world recession has hit automotive industry 

✓ Chemical demand has fallen due to a dramatic switch to LCD/plasma TV and computer screens which use 
less barytes, but applications in the dielectrics, electro-ceramic and construction industry have risen 
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