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Background
• Seawater desalination is a proven 

technology that has the potential to 
alleviate water scarcity while providing an 
opportunity to extract valuable commodity 
minerals such as lithium, magnesium, and 
uranium from the seawater brine.

• Nuclear power cycles provide both 
electricity and low-temperature steam- 
both of which can be utilized to drive 
desalination and selective mineral 
extraction processes.

• Coupling the nuclear power cycle with 
desalination has the potential to lower the 
costs of zero-liquid-discharge desalination 
through electrical and thermal integration.

Figure 2: Commodity price for minerals dissolved in seawater versus 
concentration. Concentration data is taken from [1] with prices 

updated to present according to [2-4].
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Figure 1: Possible extraction points from nuclear power 
cycle



Project Goals
• Develop system processes for extraction of select high-value minerals from desalination 

brine, optimizing for lowest water production cost.

• Provide feasibility study and techno-economic analysis of a nuclear-integrated, zero-liquid 
discharge (ZLD) seawater desalination and selective mineral extraction system.

• Lab-scale experimental validation of ZLD desalination system.

Figure 3: System process of ZLD desalination system
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