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Sandia has Developed Numerous Novel Separations and 
Waste Form Technologies for DOE/NE Waste Legacy Needs
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Impact Example: Removal of rad-Cs+ from Pooled Seawater 
at Fukushima Daiichi 
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History of CST at Sandia & Fukushima Daiichi Impact 

• 2011 (March 11) Earthquake and Tsunami off coast of Japan, Fukushima Daiichi Nuclear Reactor Incident begins

• 2011 (March 30) Tina Nenoff receives two calls (DOE/NE-SWG & DOE/NE-HQ (J. Kelly and D. Powers)) 
to study CST use in Cs+ removal from pooled seawater in Fukushima reactor buildings; 
David Hobbs (SRS) receives a call from DOE/NE-SWG for Sr2+ removal

• 2011 (April 1) Tina receives p/t for work; invites Jim Krumhansl to team for CST materials testing;
discussions with UOP and SNL (Nenoff) begin on availability of IE-911, and 
general impressions of IONSIV IE-911 effectiveness in seawater from SNL study

• 2011 (April 8) Tina sends final report to DOE/NE on superior effectiveness of CST (IE-911) over commercial 
& natural zeolites and clays for Cs+ removal from concentrated seawater

• 2011 (April 14) Tina speaks to Bianca Thayer (SNL Tech Transfer office) about UOP and CSTs

• 2011 (May 16) Initial team conference call between SNL and UOP regarding relicensing options

• 2011 (August 15) Tina speaks to top UOP zeolite chemists at GRC Nanoporous Materials, and 
is told : “1- 40K lb batch of IE-911 had been produced and sent to Japan in July 2011”

• 2011 (October 28) Honeywell UOP signs exclusive relicensing agreement with Sandia for CST; $800,000 to SNL

• 2011 (December 8) Honeywell UOP press release: CSTs use in SARRY Process at Fukushima Daiichi

• 2011- 2012 CRADA discussions underway for further development of CSTs

• 2012 General Study published; Nenoff, Krumhansl, Solvent Extraction & Ion Exchange, 2012, 30, 33-40 



Water Processing at Fukushima Daiichi, provided by TEPCO
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SARRY: Simplified Active Water Retrieve and Recovery System (SARRY)

SARRY developed by Toshiba, Shaw Global Services, AVANTech, IHI Corp. 
As of December 2014, 160+ million gallons of Cs contaminated seawater has been cleaned with 
the SARRY Process.  The DECON process is ongoing.



Sandia’s Role: The Capture & Storage of Volatile 
Fission Gas Products from Reprocessing and/or Accidents
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Understanding the Mechanism of I2 Capture in 
Implemented Ag-Mordenite Baseline Materials
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What’s after Zeolites? Metal Organic Frameworks (MOFs) 
for Radiological Gas Sorption
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I2@ZIF-8 Pressure-Induced Amorphization of Trapped Gases: 
Enhanced Retention
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Crystal Structure of I2@HKUST-1, co-adsorption of I2 and H2O
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Next Steps : Interests toward Scale Up and
Commercialization Pathways
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Sandia’s Low-sintering Temperature Glasses 
For Fission Products (eg., 129I) Waste Encapsulation  
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Sandia GCM: “Universal” Waste Form Material
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US Patent 8,262,950; Sept 2012 



Future Work
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