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Background

• Anthropogenic Release

– Accidental release

– Mining runoff

– Depleted uranium combat use

– Nuclear testing

• Natural Release

– Fukushima Daiichi

• “Ocean Mining”
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High Surface Area Substrate
Mesoporous Alumina
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Pellets
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Xtractite bottle and logo image property of Xplosafe.



Mixing

• Break surface tension at 
pore
– Prevent centrifuging of 

mixture

• Previous tests used 
standard lab mixing 
procedures
– Kinetics tests require 

extremely precise timing

• Vertical Syringe Inversion 
Apparatus
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Determining Uranium 
Concentration
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Agilent MP-AES 4200 



Results
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Mw Rel. Mass Abs. Rel. Moles Abs. Rate Constant

g/mol mg/g µmol/g g/mgmin

Cobalt 58.93 93.9 1594 7.03E-01

Strontium 87.62 30.3 346 3.09E-04

Cesium 132.9 77.1 332.3 3.72E+00

Neodymium 144.2 183 788.4 5.65E-04

Lead 207.2 83.8 361.1 2.47E-01

Thorium 232 244 1050 6.30E-04

Uranium 238 434 1872 2.16E-04

Adorption efficiency: 833.3 mg/g of sorbent

Results with a silica substrate



Discussion of Previous Findings
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Discussion of New Findings
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Methods of Deployment

• Conventional Deployment
– Column Extraction Medium
– Mixed Bed Reactor

• Groundwater Trough
– Prevents contamination
– Suitable for mining operations

• Oceanic Ion Traps
– Deployed in areas with high concentration
– Requires suitable mixing
– May require security measures
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Extraction and Regeneration
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Cost of Production/Viability
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