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Ércteleptan – VIII.  

Dr.  

MÁRTON ISTVÁN 
Istvan.Marton@stockwork.ro 

Babeş-Bolyai Tudományegyetem,  

Geológia Szak, 3. év, 2011-2012 

Az üledékes környezetben előforduló urántelepek eredete 

Az ismert urántartalékok 

(< 130 US$/kg U) globális 

eloszlása: 5.47 Mt (forrás: 

OECD NEA & IAEA, 

Uranium 2007: Resources, 

Production and Demand, 

Red Book 2007). 

Cameco.com 

Az urán mint energiaforrás 

BBTE  
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Ércteleptan – 3. év 

• Olcsóbb kutatási költségek mint a szénhidrogének esetén: 

 - 3.4 US$/MJ urán esetén 

 - 1050 US$/MJ az olaj esetén. 

 

• Kevesebb üvegházhatást erősítő gáz. 

 

• A tartalékok globális eloszlása egyenletesebb, kisebb politikai kockázat az 

ellátásban. 

 

• A teljes energia termelés árában az urán csak 6-9%-kal vesz részt, elenyésző 

befolyása van az energia árának befolyásolásában. 

Az elmúlt 25 év urán 

árváltozásának 

diagramja 



5/22/2012 

2 

Az urán és a tórium bomlási sora 
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Fissionable !!!  
0.7204% of Utotal 

Enriched up to 5 %  

Most Abundant: 99.275% 
of Utotal 
Converted by irradiation 
with  
Neutrons to 239Pu that is 
fissionable 
 

Converted by irradiation with  
Neutrons to 233U that is fissionable 
and produces more energy 
“high level” nuclear waste 
Becoming increasingly important 
 

A legfontosabb urán ércásványok 
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Uraninit UO2+x 

Uránszurokérc 
(Pitchblende) 

= finom szemcsés, az uraninit colloform 
megjelenése 

Koffinit USiO4 

Brannerit (U,Ca,Ce)(Ti,Fe)2O6 

Karnotit K2(UO2)2(VO4)2-3H2O 

Tyujamunit Ca(UO2)2(V2O8)-8H2O 

Uranofán Ca(UO2)2(SiO3OH)2-5H2O 

Koffinit Pitchblende 
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Az urán dúsulását meghatározó geokémiai tényezők 

BBTE  

2012.05.22. 

Ércteleptan – 3. év 

Water 
 U3+, U4+ (low solubility), U5+, U6+ (high solubility) 

 

Igneous rocks 
 Incompatible element in crustal processes  
◦ concentrated in the upper continental crust ~ 2.7 ppm (granite, pegmatite 

…) 
◦ Enriched in peralkaline magma (10-50 ppm) over peraluminous (5-30 ppm)  

and calc-alkaline (3-4 ppm) magmas. 

 U4+ concentrated in zircons, titanites, allanites and uraninites 
 In igneous rock: U associated with Th, Zr, Ti, Nb, Ta, and REE 

 

Sedimentary rocks 
 Very enriched in Black Shale (3-1250 ppm) and Marine Phosphate 

Rocks (50-300 ppm) 
 U associated with redox active elements such as Mo, V, Se, As, Cu 

 
 

Az urán frakcionációja magmás folyamatok során 

BBTE  

2012.05.22. 

Ércteleptan – 3. év 
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Az urán szállítása szilikát olvadékokban és magmás fluidumokban 
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In melts, solubility is favored 
by: 

 High (Na+K)/Al ratio 
(mainly Na) 

 Increasing ƒO2 

 F-rich silicate melt 

In magmatic fluids, solubility 
is favored by: 

 Chloride complexes in 
oxidizing conditions 
(+hydroxyl complexes at 
neutral pH) 

 Fluoride complexes in 
reducing conditions 

•  Lowest fluid-melt partition coefficient for peralkaline melts 
(U highly soluble and retained in the silicate melt rather than 
CO2-rich fluid) 

•  Highest fluid-melt partition coefficient for peraluminous 
melts in equilibrium with an acidic Cl-rich fluid 

Az urán szállítása oldatokban 
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 Low T: ƒO2 and pH are important 

 High T: ƒO2 is the major control 

Reduction by Fe2+ 

or C species are 

the most likely 

mechanism to 

precipitate 

uraninite 
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Az urán szállítása oldatokban 
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 In oxidized fluids, solubility is controlled by complexes of UO2
2+ (uranyl 

cation) with strong anions such as F-, Cl-, CO3
2-, SO4

2- and PO4
3- 

 In reduced ground water only F- complexes of U4+ are significant and only at 
very low pH 
 

Vizes oldatokból történő kicsapódási folyamatok 
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 Decrease ƒO2  

 Decrease pH 

 Adsorption on organic matter, clay and secondary 
oxide particles 

 Substitution for other elements (eg. Ca in apatite) 

 (weak T dependence, only if strong contrast) 
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Az eltérő típusú U-telepek földtani elhelyezkedésének 

sematikus ábrája 
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BBTE  

2012.05.22. 

Ércteleptan – 3. év 
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BBTE  
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Az urántelepek mérete és ércesedési foka 
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Az eltérő árkategóriájú, ismert U tartalékok 2007-ben és 2009-ben 
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Homokkőben jelenlevő urántelepek 

BBTE  
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Host rock OM and/or pyrite bearing fluvial (to marine) arkosic, 
medium to coarse-grained (poorly-sorted) sandstone 
interbebbed and/or bounded by less permeable 
horizons 

U sources Granite or uraniferous tuffs 

Types of fluid Groundwater vertically and/or laterally channelled 

Precipitation 
processes 

Reduction by coalified vegetal matter, woody fragments, 
structureless organic matter (humate), petroleum, 
natural gas, pyrite or other sulfides, bacterial activity 

Ore 
mineralogy 

Pitchblende, coffinite, (± vanadates, phosphates) (traces 
of Se, Rh, Mo, Sc, Co and Ni) 

Typical grade 0.05 – 0.5 % 

Main Age Palaeozoic to Tertiary 
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Homokkőben jelenlevő 

urántelepek 

BBTE  

2012.05.22. 
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BBTE  

2012.05.22. 

Ércteleptan – 3. év Cuney & Kyser 2009 

Homokkőben jelenlevő urántelepek 
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A mecseki urántelep 
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Homokkőben jelenlevő urántelepek bányászata 

 Open Pit – 30% of U (eg. Ranger, Autralia; Rössing, Namibia; 
McClean Lake, Canada; Arlit, Niger) 

 Underground – 50% of U (eg. McArthur River, Canada; Rabbit 
Lake, Canada; Akouta, Niger) 

 In Situ Leaching (ISL) – 20% of U 

◦ Sulfuric acid 

◦ Phosphate-bearing fluids 

◦ Ammonium carbonate solutions 

 

nrc.gov 
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Kvarc kavics konglomerátum urántelep 

Host rock Paleo-placer in cross-bedded, oligomictic quartz-
pebble conglomerate beds with a pyritic matrix 
interbedded with quartzite and argillite beds 

U sources Archean uranium-rich granitic basement rocks 

Types of 
fluids 

Meteoric 

Precipitation 
processes 

Reducing character of the early, oxygen-poor earth 
atmosphere prior to oxyatmoversion 

Ore 
mineralogy 

Uraninnite (± Au, REE) 

Typical grade 0.05 – 0.12 % 

Main Age Early Proterozoic  
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Unkonformitáshoz kapcsolódó telepek 

Host rock Structurally hosted (reverse fault, shear zones, breccia), 
either in Paleoproterozoic sandstone or underlying 
metamorphosed basement 

U sources Basement Fm. Overlying basin 

Types of 
fluids 

Basinal brines percolating 
in the basement 

Oxydized basinal brines  

Precipitation 
processes 

Reduction near the 
unconformity favored by 
clay rich and graphitic 
zones (highest grades) 

Reduction by basement 
lithology (graphitic zones) 
of basement fluids 

Alteration Illite + kaolinite ± chlorite or Chlorite ± illite 

Ore 
mineralogy 

Pitchblende (+ Ni, Co, As, 
Mo, Pb, Cu, Pt, Au) 

Pitchblende 

Typical grade 1.0 – 25.0 % 

Main Age Proterozoic  
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Unkonformitáshoz kapcsolódó telepek 

gsc.nrcan.gc.ca 
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Unkonformitáshoz kapcsolódó telepek 


