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Eh = –0.2 V, pH = 5 Eh = 0.2 V, pH = 5 Eh = –0.2 V, pH = 9 Eh = 0.2 V, pH = 9 

   ion log (ai) 

U(OH)5
– –7.20 

U(OH)2
2+ –8.68 

UO2
+ –8.90 

UO2
2+ –15.08 

UO2CO3 –15.18 
UO2(CO3)2

2– –18.43 
UO2(CO3)3

4– –24.17  

ion log (ai) 

UO2
2+ –1.53 

UO2CO3 –1.62 
UO2

+ –2.12 
UO2(CO3)2

2– –4.87 
U(OH)5

– –7.20 
U(OH)2

2+ –8.68 
UO2(CO3)3

4– –10.61  

ion log (ai) 

UO2(CO3)3
4– –1.00 

UO2(CO3)2
2– –2.43 

U(OH)5
– –3.20 

UO2CO3 –7.18 
UO2

+ –8.90 
UO2

2+ –15.08 
U(OH)2

2+ –16.68  

 
ion log (ai) 

UO2CO3 –1.00 
UO2(CO3)2

2– –1.00 
UO2(CO3)3

4– –1.00 
UO2

2+ –1.53 
UO2

+ –2.12 
U(OH)5

– –3.20 
U(OH)2

2+ –16.68 

ai – calculated equilibria activity of the i-th ion for given pH-Eh conditions and temperature of 100 ºC and pressure of 0.1 MPa. 

 

UO2 + 2H+ ↔ U(OH)2
2+  

pH = (–log [U(OH)2
2+] – 1.32)/2 

 

�G° (UO2) = –1031.8 KJ mol–1 

�G° (U(OH)2
2+) = –992.4 KJ mol–1 

UO2 + 3H2O ↔ U(OH)5
– + H+  

pH = log [U(OH)5
– ] + 12.2 

 

�G° (H2O)liq = –237.1 KJ mol–1 

�G° (U(OH)5
–) = –1641.8 KJ mol–1 

UO2 ↔ UO2
+ + e–  

Eº = 0.325 V 

Eh = E° + 0.059 log [UO2
+] 

�G° (UO2
+) = –968.6 KJ mol–1 

UO2
+ ↔ UO2

2+ + e–  

E° = 0.165 V 

Eh = E° + 0.059 log ([UO2
2+]/[UO2

+]) 

�G° (UO2
2+) = –952.7 KJ mol–1 

UO2
2+ + H2O + CO2 ↔ UO2CO3 + 2H+  

�G° = –46.2 KJ mol–1 

pH = (log ([UO2CO3]/[UO2
2+]) – log pCO2 + 8.095)/2 

�G° (CO2) = –394.4 KJ mol–1 

�G° (UO2CO3) = –1538.0 KJ mol–1 

UO2CO3 + H2O + CO2 ↔ UO2(CO3)2
2– + 2H+  

�G° = –62.7 KJ mol–1 

pH = (log ([UO2(CO3)2
2–]/[UO2CO3]) – log pCO2 + 11.25)/2 

�G° (UO2(CO3)2
2–) = –2106.8 KJ mol–1 

UO2(CO3)2
2– + H2O + CO2 ↔ UO2(CO3)3

4– + 2H+–  

�G° = –79.8 KJ mol–1 

pH = (log ([UO2(CO3)3
4–]/[UO2(CO3)2

2–]) – log pCO2 + 13.74)/2 

�G° (UO2(CO3)3
4–) = –2658.5 KJ mol–1 

�G° – standard free Gibss energy at 25 °C [457],  
pCO2  – partial pressure of CO2 (atm) 

 

Eh = 0.0 V, pH = 7 

ion log (ai) 

UO2(CO3)2
2– –3.65 

UO2CO3 –4.40 
U(OH)5

– –5.20 
UO2(CO3)3

4– –5.39 
UO2

+ –5.51 
UO2

2+ –8.31 
U(OH)2

2+ –12.68  
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sample 60 80 100 120 140 160 180 200 

         

vaesite –22.5 –20.7 –19.0 –17.5 –16.2 –15.0 –13.9 –12.8 
realgar –22.7 –20.9 –19.3 –17.8 –16.5 –15.3 –14.2 –13.2 
xanthoconite/argentite –22.9 –21.2 –19.7 –18.3 –17.1 –16.0 –14.9 –14.0 
proustite/argentite –23.6 –21.8 –20.1 –18.7 –17.4 –16.2 –15.1 –14.1 
argentite –24.0 –22.4 –21.0 –19.8 –18.7 –17.6 –16.7 –15.8 
acanthit –24.6 –22.9 –21.4 –20.1 –18.9 –17.8 –16.8 –15.9 
bismuthinite –26.3 –24.3 –22.6 –21.1 –19.7 –18.4 –17.2 –16.2 
stibnite –27.4 –25.2 –23.3 –21.6 –20.0 –18.6 –17.3 –16.1 
matildite –27.2 –25.2 –23.5 –21.9 –20.5 –19.2 –18.0 –16.9 
covellite –28.1 –26.1 –24.3 –22.7 –21.3 –20.0 –18.8 –17.7 
argentopyrite –26.5 –24.9 –23.6 –22.4 –21.2 –20.2 –19.3 –18.5 
pyrite/pyrrhotite –31.3 –28.7 –26.3 –24.2 –22.3 –20.6 –19.0 –17.6 
pyrite –36.5 –33.8 –31.5 –29.3 –27.4 –25.7 –24.1 –22.6 
chalcocite –38.5 –36.0 –33.8 –31.9 –30.1 –28.5 –27.1 –25.7 
chalcopyrite –41.5 –38.7 –36.2 –34.0 –31.9 –30.1 –28.4 –26.9 
galena –41.5 –38.8 –36.3 –34.0 –32.0 –30.2 –28.5 –27.0 
pyrrhotite –41.9 –39.2 –36.7 –34.5 –32.5 –30.7 –29.0 –27.5 
molybdenite –43.9 –40.8 –38.0 –35.4 –33.2 –31.1 –29.2 –27.5 
sphalerite –70.3 –65.7 –61.6 –58.0 –54.7 –51.7 –49.0 –46.5 

������������	�
	�������
����º values published in [449]. 
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sample mineral FI type LVR Th  Tm  salinity Tfm    

(mineralization stages)   (L/L+V) (°C) (°C) (wt. %) (°C)   

                   
Sn–W sulpharsenide stage                   
J066P quartz prim 0.6 294–306 –19.6 20 –52.5     
  quartz prim L+V+S 246   35      
J107P quartz prim 0.2   –1.4 2.4     
  quartz prim L+V+S 210–218   33      
  quartz prim 0.6   –4.8 to –6.2 7.6–9.5       
Trojická vein quartz prim 0.7 246–262 –4.6 to –5.0 7.3–7.9 –34     
                   
Carbonate–uraninite stage                  
dark violet fluorite [359] fluorite prim 0.9 190–198      
                   
Arsenide stage                  
J005I2 Fe-dolomite prim 0.95 96–112 –25.8 to –29.2 23.5–24       
J006I ankerite prim variable 118–142 –22.4 to –25 22–23 –55.8     
J007I dolomite prim variable   –22.4 to –29.6 22–24 –54     
J008I1 red dolomite prim 0.9 118–140 –25.2 23       

J008I2 
yellow 
dolomite prim 0.9 126–144 –22.6 to –30 22–24.5       

J019P carbonate prim variable   –38 ?       
J119P carbonate prim 0.95 112. 114 –8.9 12.7       
MP271D carbonate prim variable   –0.2 to –0.5 0.4–0.9       
                   
Arsenic–sulphide stage                  
NM9527 Mg-calcite prim 0.95 112–123           
J009I2 Fe-dolomite prim 0.95 112–138 –24.5 to –25.7 23–23.5 –60     
J009I1 dolomite prim variable   –0.2 0.4       
                   
Sulphide stage                  
J004I calcite sec 0.95 70–80 –2.1 to –2.4 3.6–4.0       

  calcite prim L-only      < 100 –0.1 to –0.3 0.2–0.5       
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temperature of homogenization (Th), temperature of the first melting (Tfm), temperature of melting of the last crystal of ice (Tm), temperature of
melting of CO

2
 (Tm CO

2
), temperature of solid phase dissolution (Ts). L – liquid phase, V – gaseous phase, S – solid phase, FI type: prim – primary

inclusions, sec – secondary inclusions.
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sample  pt. mineral δ13C PDB δ18O PDB δ18O SMOW stage 

       

J004I 1 calcite –6.3 –11.1 19.4 sulphide 
J005I 1  –6.2 –12.6 17.8 arsenide 
J005I 2 Fe-dolomite –4.0 –10.3 20.2 arsenide 
J006I 1 ankerite –7.0 –11.9 18.6 arsenide 
J007I 1 dolomite –4.0 –9.5 21.1 arsenide 
J008I 1 dolomite –6.1 –9.1 21.5 arsenide 
J008I 2 dolomite –6.0 –9.1 21.5 arsenide 
J009I 1 dolomite 2.1 –11.7 18.8 arsenic-sulphide 
J009I 2 Fe-dolomite –5.8 –12.1 18.4 arsenic-sulphide 
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