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How Has the Process of In Situ Uranium Mining Changed Since It Was First 
Applied ? 
 
The process of leaching uranium from the ground has changed in two ways since it was 
first applied.  First, acidic leaching solutions originally used in the process have been 
replaced by alkaline leaching solutions.  Second, ammonium carbonate in the leaching 
solutions has been replaced by sodium carbonate.  Acid leaching solutions, which were 
used in the late 1960’s to the early 1980’s, were efficient in leaching uranium, but they 
also leached other minerals from the uranium mineralized zone.  Alkaline leaching 
solutions on the other hand, preferentially leach uranium from the uranium mineralized 
zone, resulting in less leaching of other constituents.  Currently in the United States, all in 
situ uranium production is performed with alkaline leaching chemistry using carbon 
dioxide or sodium carbonate and oxygen (USDoE, 1995), which is safer for the 
environment.  Once uranium is leached from the uranium mineralized zone, it tends to 
precipitate out of solution unless it combines with a compound that will keep it in 
solution.  Such compounds are called complexing agents.  Originally, ammonium 
carbonate was commonly used as a complexing agent, but it was problematic because the 
ammonia was difficult to remove once mining was complete, thus adversely affecting the 
water quality within the uranium mineralized zone.  Sodium carbonate is now used as a 
complexing agent. 
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For additional Frequently Asked Questions (FAQs) related to groundwater quantity, 
groundwater quality, septic systems, water wells, administrative entities, and 
publications, visit the Texas Groundwater Protection Committee’s FAQ webpage at 
http://tgpc.texas.gov/frequently-asked-questions-faqs/. 
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