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Aim 

 
The aim of this experiment was to measure the coordination structure and solubility of Nb in hydrothermal fluoride, 
chloride and carbonate solutions at up to 500 °C and 800 bar to better understand the transport and deposition properties 
of Nb and its fractionation from its geochemical twin tantalum (Ta) in hydrothermal systems. This study complemented 
our previous experiment on the hydrothermal speciation of Ta.  
 
Experimental 
Data were collected at the Nb K-edge (18986 eV) at the BM-16 (FAME-UHD) beamline, using the high T-P autoclave 
developed by the Institut Neel. 
 

Sample Conditions 
Nb2O5 Pellet 
Sol1: Nb2O5 in 2% HF 30-400 oC, 800 bar 
Sol3: NbF5 in 5% HF 25-450 oC, 800 bar 
Sol4: Nb2O5 in 5 m K2CO3 25-500 oC, 800 bar 
Sol6: Nb2O5 in 2.5 m K2CO3 25-450 oC, 800 bar 
Sol7:  Nb2O5 in 5 m NaOH 25-450 oC, 800 bar 
Sol9:  Nb2O5 in 1.2 m HCl 100-450 oC, 800 bar 
Sol11: Nb2O5 in K2CO3 + NaF 200-500 oC, 800 bar 
Sol12: NbCl5 in 16 m HCl 25-400 oC, 800 bar 

 
General observations 
 

1. Nb had low solubility in carbonate solutions – this does seem to be a good ligand for tranporting Nb. 
2. Nb is soluble in fluorine solutions (2 and 5%). The higher the fluorine concentration, the higher the temperature 

at which it was possible to measure Nb XAS. 
3. Require high Cl concentrations to be able to measure a Nb-Cl complex.  

 
 



  
Sol3: NbF5 in 5% HF Sol12:  NbCl5 in 16 m HCl 

  
Sol3: NbF5 in 5% HF Sol12: NbCl5 in 16 m HCl 

 
Impact  
  
These data will form part of Bin Hu’s phd thesis and will also be published as a paper. 
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