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THE SOLUBILITY OF URANOPHANE AT ATMOSPHERIC CO2 PRESSURE 
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William M. Murphy 
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Uranophane [Ca(U0 2)2Si 20 7 * 6H 201 is a corrosion product of long-term leaching of spent fuel under 
oxidizing conditions and is a weathering product of uraninite in uranium ore deposits hosted by siliceous rocks.  
The solubility of uranophane may, therefore, play an important role in radionuclide release at the proposed 
nuclear waste repository at Yucca Mountain, Nevada. In this study, the solubility of uranophane under 
atmospheric PCO2 (g) conditions was investigated. Batch solubility experiments were designed to approach 
uranophane equilibrium in both undersaturated and supersaturated solutions that had initial U concentrations 

of 10-4 to 10-7 M in matrices of 10-2 M CaCl 2 and 10-1 M or 10-4 M SiO2(aq). Experimental solutions were 
reacted with synthetic uranophane (confirmed by XRD and chemical analyses) and analyzed at 1 week 
intervals over 6 to 7 weeks. Uranophane equilibrium was evaluated by comparing theoretical phase relations 
with those calculated from aqueous speciations of the experimental data. Activity diagrams derived for these 
comparisons indicate that the experimental data parallel the slope for the stability field of uranophane. The 
pH of experimental solutions reacted with uranophane ranged from 3.8 to 6.5. The data suggest that at 
solution pH below about 5.5 uranophane dissolution leads to soddyite [(U0 2)2SIO4 ° 2H20] precipitation.  
Equilibrium aqueous speciations for experimental solutions with pH > 6.0 were used to extract a provisional 
equilibrium constant (log K = 9.67 + 0.25) for the dissolution reaction: Ca(U0 2)2Si20 7 ° 6H 20 + 6H+ - Ca2+ 

+ 2UO2
2+ + 2SiO2(aq) + 9H 20.  
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