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ARGONNE’S ROLE IN MO-99 PROGRAM
 Assisted and/or currently assisting multiple potential US Mo-99 producers

1. BWXT – Aqueous Homogeneous Reactor
2. NorthStar – Neutron Capture
3. NorthStar - Accelerator
4. SHINE – Accelerator-driven process for fission Mo-99
5. Niowave – Accelerator-driven process for fission Mo-99 
6. GMIS – Accelerator-driven process for fission Mo-99

 Provided foreign Mo-99 producers with possible front-end processes to allow use of high 
density LEU-foil targets

1. Low-pressure system for acidic dissolution
2. Electrochemical dissolver

 Assisting IRE in their conversion efforts
 Cooperated with Necsa and NTP in developing

– Recycling and downblending of  spent HEU from Mo-99 production
– Potential waste forms for irradiated LEU

 Cooperated with Indonesian BATAN and Argentine CNEA to develop and demonstrate the 
annular LEU foil target

 Cooperated with BATAN to develop and demonstrate the LEU-Modified Cintichem Process 
currently being used for their production of Mo-99

 Played a major part in many IAEA CRPs on conversion of Mo-99 production to LEU
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MO-99 PRODUCED AT ARGONNE FITS                                  
IN THE EXISTING MARKET

 Sent >1 Ci Mo-99 produced at
Argonne to GE Healthcare in the
UK
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 Mo-99 produced at Argonne loaded
on GE Healthcare’s Drytec™ Tc-
99m generator

 Tc-99m product successfully tested
with GE Healthcare’s Myoview™
and Ceretec™ radiopharmaceutical
kits



PATENT FOR MO RECYCLE
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 Currently in application phase
 Useful for potential producers using enriched 

Mo targets



MO-99 PRODUCED AT ARGONNE 
TESTED WITH RADIOGENIX™ SYSTEM
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Dissolution apparatus
 7-day irradiation using electron linac

 Six 95.08% Mo-100 enriched disks

 12.4 Ci of Mo-99 produced in 6 disks and shipped for testing on Radiogenix™

 LANL developed and fabricated target

Dissolution Apparatus



ARGONNE HD-TARGET FRONTEND PROCESSES
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ACID
PROCESS

ELECTROCHEMICAL
PROCESS

 An acid process used nitric acid to
dissolve LEU followed by Mo-99
recovery/separation on a titania
column.

 An electrochemical process utilized anodic dissolution of
LEU in carbonate followed by calcium precipitation.



IRE ASSISTANCE

7

 Argonne personnel attended 2 separate
meetings in Belgium in FY-18 (February
and August) to assist with their
conversion efforts

 Argonne provided recommendations for
improving iodine recovery

NECSA ASSISTANCE
 Argonne provided recommendations on

their uranium down-blending report
 Argonne personnel visited NECSA in

December 2017 to discuss progress on
current work and consider direction of
future work

 Argonne trained NECSA reactor analysts
at Argonne in October 2017



TRAINING OF STAFF FROM MULTIPLE POTENTIAL US 
MO-99 PRODUCERS AT ARGONNE
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 Argonne trained staff from multiple potential Mo-99 producers
 Staff from these companies are able to use the skills at their facilities



MULTIPLE TECHNICAL REPORTS AND JOURNAL 
PUBLICATIONS
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 Over 112 technical reports generated – links available
 11 peer-reviewed journal publications over the past 6 years

Fission-Produced 99Mo Without a Nuclear Reactor
Controlling Pu Behavior on Titania: Implications for LEU Fission-Based Mo-99 Production
Design of a Fission Mo Recovery Process and Implications towards Mo Adsorption Mechanism on Titania and Alumina Sorbents.
A Solution-Based Approach for Mo-99 Production: Considerations for Nitrate versus Sulfate Media.
Capture chromatography for Mo-99 recovery from uranyl sulfate solutions: minimum-column volume design method,
Molybdenum(VI) Coordination in Tributyl Phosphate Chloride Based System
MOEX: Solvent extraction approach for recycling enriched 98Mo/100Mo material
Recycle of enriched Mo targets for economic production of 99Mo/99mTc medical isotope without use of enriched uranium
A Novel Method for Anodic Dissolution of LEU Foil for Mo-99/Tc-99m Recovery
Design and Experimental Activities Supporting Commercial US Electron Accelerator Production of Mo-99
Simulations of a LINAC-based photoneutron source


Sheet1



				Report number		Title		Authors		Date		URL Link

				ANL/CSE-13/1		Equipment and Method Choices for Concentration and Denitration of the Uranium Product from UREX		Allen J. Bakel and George Vandegrift		Feb. 28, 2013		http://www.ipd.anl.gov/anlpubs/2013/08/76448.pdf

				ANL/CSE-13/2		Column Optimization Studies		Amanda J. Youker, Pei-Lun Chung, Elizabeth Krahn, and George Vandegrift		Feb. 10, 2012		http://www.ipd.anl.gov/anlpubs/2013/06/76449.pdf

				ANL/CSE-13/3		Mechanical Stability Study		Elizabeth O. Krahn, Andrew S. Hebden, George F. Vandegrift, Pei-Lun Chung, and Nien-Hwa Linda Wang		Jul. 2010		http://www.ipd.anl.gov/anlpubs/2013/08/76450.pdf

				ANL/CSE-13/4		Uranium Anodic Dissolution under Slightly Alkaline Conditions		Artem Guelis, George Vandegrift, and Stan Wiedmeyer		Apr. 16, 2012		http://www.ipd.anl.gov/anlpubs/2013/06/76451.pdf

				ANL/CSE-13/5		FY-12 Results of Phase-1 Mini-SHINE/MIPS Experiments		Sergey Chemerisov, Amanda Youker, Andrew Hebden, Peter Tkac, Vakhtang Makarashvili, Michael Kalensky, Elizabeth Krahn, John Krebs, and George F. Vandegrift		Sept. 28, 2012		http://www.ipd.anl.gov/anlpubs/2013/06/76483.pdf

				ANL/CSE-13/6		Fuel Fabrication Capability (FFC) Scrap Recycle Report		Amanda J. Youker, Laura E. Maggos, Dominique C. Stepinski, Allen J. Bakel, and George F. Vandegrift		Sept. 30, 2009		http://www.ipd.anl.gov/anlpubs/2013/06/76445.pdf

				ANL/CSE-13/7		Speciation and Concentrations of Metals in a Homogeneous Reactor Fuel Solution		J. Jerden, J. Kropf, A. Bakel, and G. Vandegrift		Sept. 30, 2009		http://www.ipd.anl.gov/anlpubs/2013/07/76517.pdf

				ANL/CSE-13/8		Qualification Status of 6-gU/cm3 U3Si2 Dispersion Targets for 99Mo Production		James L. Snelgrove		Apr. 20, 2011		http://www.ipd.anl.gov/anlpubs/2013/10/76484.pdf

				ANL/CSE-13/9		Use of Uranyl Peroxide Precipitation as a Means to Clean up Irradiated Uranyl Sulfate Target Solutions		Delbert Bowers and George F. Vandegrift		Feb. 28, 2012		http://www.ipd.anl.gov/anlpubs/2013/07/76482.pdf

				ANL/CSE-13/10		UREX Flowsheet for Cleanup of a Spent 130 g-U/L Uranyl Sulfate SHINE Target Solution		George F. Vandegrift, Laura Maggos, Candido Pereira, James Jerden, and Delbert Bowers		Mar. 19, 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76485.pdf

				ANL/CSE-13/10 Addendum		Addendum to UREX Flowsheet for Cleanup of a Spent 130 g-U/L Uranyl Sulfate SHINE Target Solution (March 29, 2012)		George F. Vandegrift, Laura Maggos, and Candido Pereira		May 18, 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76516.pdf

				ANL/CSE-13/11		Centrifugal Contactor Operations for UREX Process Flowsheet		Candido Pereira and George F. Vandegrift		May 21, 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76518.pdf

				ANL/CSE-13/12		Final FY-12 Progress Report on the Cleanup of Irradiated 130 g-U/L Uranyl Sulfate SHINE Target Solutions		Delbert Bowers and George F. Vandegrift		Sept. 29, 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76519.pdf

				ANL/CSE-13/13		Dissolution of Irradiated U-Mo Alloy Monolithic Fuel Containing 10% (w/w) Mo		Dominique Stepinski, John Swanson, and George F. Vandegrift		Aug. 14, 2008		http://www.ipd.anl.gov/anlpubs/2014/06/76520.pdf

				ANL/CSE-13/14		Pyrochemical Recovery of Uranium from Monolithic U-10Mo Fuel Scrap		J. Figueroa and M.A. Williamson		Feb. 29, 2009		http://www.ipd.anl.gov/anlpubs/2013/07/76545.pdf

				ANL/CSE-13/15		Mo-99 Stripping Results and Column Designs for Mini-Medical Isotope Production System (MIPS)		Amanda Youker, Pei-Lun Chung, Elizabeth Krahn, Dominique Stepinski, Artem Gelis, and George Vandegrift		May 18, 2011		http://www.ipd.anl.gov/anlpubs/2013/10/76780.pdf

				ANL/CSE-13/16		Sorbent Selection Progress Report		Dominique Stepinski, Amanda Ziegler, Jim Jerden, Jeff Fortner, Kevin Quigley, Carol Mertz, Art Guelis, Sergey Chemerisov, Yifan Tsai, Allen Bakel, George Vandegrift, Pei Chun, and Linda Wang		Jul. 24, 2009		http://www.ipd.anl.gov/anlpubs/2013/10/76781.pdf

				ANL/CSE-13/17		Van de Graaff Experiments: Mo Redox Chemistry and Iodine Speciation		Amanda Youker, John F. Krebs, Andy Hebden, Kevin Quigley, Dominique Stepinski, and George F. Vandegrift		Sept. 27, 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76777.pdf

				ANL/CSE-13/18		Radiolytic Stability of the ABEC Column		Peter Tkac, Vakhtang Makarashvili, Kevin Quigley, Sergey Chemerisov, George Vandegrift, and James Harvey		Jul. 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76779.pdf

				ANL/CSE-13/19		Dissolution of Sintered Mo Disks		Peter Tkac, George Vandegrift, and James Harvey		Jul. 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76778.pdf

				ANL/CSE-13/20		Mo Recovery Updates and Physical Properties of Uranyl Sulfate Solutions		Amanda J. Youker, Dominique C. Stepinski, Lei Ling, and George F. Vandegrift		Sept. 14, 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76776.pdf

				ANL/CSE-13/20 REV 1		Mo Recovery Updates and Physical Properties of Uranyl Sulfate Solutions		Amanda J. Youker, Dominique C. Stepinski, Lei Ling, and George F. Vandegrift		Oct-14		http://www.ipd.anl.gov/anlpubs/2014/11/109440.pdf

				ANL/CSE-13/21		Means to Eliminate Uranyl Peroxide Precipitation in SHINE Target Solution		Michael Kalensky, Sergey Chemerisov, Amanda Youker, Peter Tkac, John Krebs, Kevin Quigley, Robert Lowers, Allen Bakel, and George F. Vandegrift		Mar. 14, 2013		http://www.ipd.anl.gov/anlpubs/2013/10/76775.pdf

				ANL/CSE-13/22		Evaluation of Valves after Concomitant Irradiation and Contact with Flowing pH 1 Sulfuric Acid		John F. Krebs		Dec. 13, 2012		http://www.ipd.anl.gov/anlpubs/2013/07/76782.pdf

				ANL/CSE-13/23		Radiolysis of Nitrate and Sulfate Solutions		Michael Kalensky, Sergey Chemerisov, Amanda Youker, Andrew Hebden, Peter Tkac, Vakhtang Makarashvili, Elizabeth Krahn, John Krebs, Kevin Quigley, Robert Lowe, Delbert Bowers, Seema Niak, Don Graczyk, Vivian Sullivan, Allen Bakel, and George F. Vandegrift		Nov. 20, 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76911.pdf

				ANL/CSE-13/24		Plant-Scale Concentration Column Designs for SHINE Target Solution		Dominique C. Stepinski, Amanda J. Youker, and George F. Vandegrift		Sept. 28, 2012		http://www.ipd.anl.gov/anlpubs/2013/10/76978.pdf

				ANL/CSE-13/25		Uranium Dioxide Conversion		J. Figueroa and M.A. Williamson		Aug. 30, 2008		http://www.ipd.anl.gov/anlpubs/2014/09/106366.pdf

				ANL/CSE-13/26		Dual Column Tracer Experimental Results		Amada J. Youker, Dominique C. Stepinski, Vivian S. Sullivan, Sergey Chemerisov, and George F. Vandegrift		Apr. 30, 2013		http://www.ipd.anl.gov/anlpubs/2013/10/76976.pdf

				ANL/CSE-13/27		Centrifugal Contactor Operations for UREX Process Flowsheet		Candido Pereira and George F. Vandegrift		May. 15, 2013		http://www.ipd.anl.gov/anlpubs/2013/10/76974.pdf

				ANL/CSE-13/28		Front-End Processes for Conversion of Current HEU-Based Alkaline Processes to LEU-Foil Targets: Volumes and Compositions of All Waste, Product, and Off-Gas Streams from Both Front-End Options		James L. Jerden Jr., Dominique C. Stepinski, Artem Gelis, and George F. Vandegrift		Apr. 30, 2011		http://www.ipd.anl.gov/anlpubs/2014/04/78551.pdf

				ANL/CSE-13/29		Report Documenting the Speciation of Metals in Homogeneous Reactor Solutions: RERTR Milestone Report		James Jerden, Jeffrey Fortner, and Dominique Stepinski		Sept. 30, 2008		http://www.ipd.anl.gov/anlpubs/2014/08/106360.pdf

				ANL/CSE-13/30		Dissolution of Zirconium-Bonded, Monolithic, Uranium-Molybdenum Fuel for Uranium Recovery		James Jerden, Jeffrey Fortner, and Dominique Stepinski		May. 31, 2009		http://www.ipd.anl.gov/anlpubs/2013/10/77185.pdf

				ANL/CSE-13/31		Full-Scale Testing of the Ambient Pressure, Acid-Dissolution Front-End Process for the Current Mo-99 Recovery Processes		James Jerden, James Bailey, Lohman Hafenrichter, and George F. Vandegrift		Jan. 31, 2013		http://www.ipd.anl.gov/anlpubs/2013/10/77305.pdf

				ANL/CSE-13/32		Conceptual Process and Facility Design to Produce Low-Enriched Uranium Targets for the Production of 99Mo Medical Radioisotopes		T.C. Wienek, G.F. Vandegrift, and A. Bakel		Jan. 19, 2009		http://www.ipd.anl.gov/anlpubs/2013/10/77307.pdf

				ANL/CSE-13/33		Design of Column Separation Processes for Recovery of Molybdenum from Dissolved High-Density LEU Target		Dominique C. Stepinski, Elizabeth O. Krahn, Pei-Lun Chung, George F. Vandegrift		Oct. 11, 2011		http://www.ipd.anl.gov/anlpubs/2014/02/77419.pdf

				ANL/CSE-13/34		Design of Column Separation Processes for Recovery of Molybdenum from Dissolved High-Density LEU Target—Further Studies		Dominique C. Stepinski, Elizabeth O. Krahn, Pei-Lun Chung, George F. Vandegrift		Mar. 28, 2012		http://www.ipd.anl.gov/anlpubs/2014/02/77586.pdf

				ANL/CSE-13/35		Uranium Anodic Dissolution under Slightly Alkaline Conditions Progress Report—Full-Scale Demonstration with DU Foil		Artem Gelis, M. Alex Brown, Stan Wiedmeyer, and George Vandegrift		Feb-13		http://www.ipd.anl.gov/anlpubs/2014/02/77585.pdf

				ANL/CSE-13/36		Argonne Mockup of the Two Frontend Processes for the Hot-Cell Demonstrations to Be Run at Oak Ridge National Laboratory		George F. Vandegrift, James Bailey, M. Alex Brown, Artem Gelis, James Jerden, Lohman Hafenrichter, Andrew Hebden, Dominique Stepinski, and Stan Wiedmeyer		31-Jul-13		http://www.ipd.anl.gov/anlpubs/2014/02/77581.pdf

				ANL/CSE-13/37		Dissolution of U-Mo-Alloy Scrap from Fuel Fabrication		Dominique C. Stepinski, John Swanson, John Stevens, and George F. Vandegrift		2008		http://www.ipd.anl.gov/anlpubs/2014/02/77647.pdf

				ANL/CSE-13/38		FY13 Progress Report on the Phase I Mini-SHINE Water Irradiations and Micro-SHINE Irradiations		Amanda J. Youker, John F. Krebs, Michael Kalensky, Peter Tkac, Sergey Chemerisov, and George F. Vandegrift		27-Sep-13		http://www.ipd.anl.gov/anlpubs/2014/02/78041.pdf

				ANL/CSE-13/39		Beam Transport Testing for the Production Accelerator Arrangement		Roman Gromov and Sergey Chemerisov		30-Sep-13		http://www.ipd.anl.gov/anlpubs/2014/02/77981.pdf

				ANL/CSE-13/43		FY-13 Progress Report on the Cleanup of Irradiated 130 g-U/L Uranyl Sulfate SHINE Target Solutions		Megan E. Bennett, Delbert L. Bowers, and George F. Vandegrift		3-Jul-13		http://www.ipd.anl.gov/anlpubs/2013/11/77072.pdf

				ANL/CSE-13/44		Processing of Sintered Mo Disks Using Hydrogen Peroxide		Peter Tkac, George Vandegrift, Stephen D. Nunn, and James Harvey		30-Sep-13		http://www.ipd.anl.gov/anlpubs/2014/06/105382.pdf)

				ANL/CSE-13/45		Recovery of Mo for Accelerator Production of Mo-99 Using (γ, n) Reaction on Mo-100		Peter Tkac, George F. Vandegrift, Stephen D. Nunn, and James Harvey		30-Sep-13		http://www.ipd.anl.gov/anlpubs/2014/02/78188.pdf

				ANL/CSE-13/46		Documenting Dual-Column Experiment with Mini-SHINE Solution		Dominique C. Stepinski, John F. Krebs, Mandy J. Youker, Andrew S. Hebden, and George F. Vandegrift		30-Sep-13		http://www.ipd.anl.gov/anlpubs/2014/04/78306.pdf

				ANL/CSE-13/47		FY 2013 Progress Report on the Cleanup of Irradiated 130 g-U/L Uranyl Sulfate SHINE Target Solutions Final		Megan E. Bennett, Delbert L. Bowers, Candido Pereira, Amanda J. Youker, and George F. Vandegrift		27-Sep-13		http://www.ipd.anl.gov/anlpubs/2014/06/78307.pdf

				ANL/CSE-14/2		Mini-SHINE/MIPS Experiment		Sergey Chemerisov and  George F. Vandegrift		14-Sep-11		http://www.ipd.anl.gov/anlpubs/2014/04/78499.pdf

				ANL/CSE-14/4		FY-13 Progress Report on the Cleanup of Irradiated 130 g-U/L Uranyl Sulfate SHINE Target Solutions		Megan E. Bennett, Delbert L. Bowers, and George F. Vandegrift		3-Jul-13		http://www.ipd.anl.gov/anlpubs/2014/04/78554.pdf

				ANL/CSE-14/5		Optimization of an Acid-Dissolution Front-End Process to Produce a Feed for the Current Mo-99 Recovery Processes		James Jerden, James Bailey, Lohman Hafenrichter, George F. Vandegrift		Mar-12		http://www.ipd.anl.gov/anlpubs/2014/06/78552.pdf

				ANL/CSE-14/6		Design, Fabrication, and Testing of an Acid-Dissolution Front-End Process for Current Mo-99 Recovery Processes: Optimization for Full-Scale Demonstration in a Hot-Cell Facility		James Jerden, James Bailey, George F. Vandegrift		Jun-12		http://www.ipd.anl.gov/anlpubs/2014/06/78553.pdf

				ANL/CSE-14/7		Full-Scale Testing of the Ambient Pressure, Acid-Dissolution Front-End Process for the Current 99Mo Recovery Processes		James Jerden, James Bailey, Lohman Hafenrichter, George F. Vandegrift		31-Jan-13		http://www.ipd.anl.gov/anlpubs/2014/06/78819.pdf

				ANL/CSE-14/8		Update on Activity 6: Target Solution Chemistry Determination of Iron Sulfate		M. Alex Brown, Amanda Youker, George F. Vandegrift		31-Jan-14		http://www.ipd.anl.gov/anlpubs/2014/09/106340.pdf

				ANL/CSE-14/9		Design of the Phase-2 Target for Mini-SHINE/MIPS Experiments		S. Chemerisov, J. Bailey, V. Makarashvili, B. Micklich, G.F. Vandegrift		31-Jul-12		http://www.ipd.anl.gov/anlpubs/2014/05/78922.pdf

				ANL/CSE-14/10		Corrosion Test Results for Constructions Materials Used in Mini-SHINE System		Amanda J. Youker, John F. Krebs, Yifen Tsai, and George F. Vandegrift		May-14		http://www.ipd.anl.gov/anlpubs/2014/08/106300.pdf

				ANL/CSE-14/11		SHINE Target-Solution Chemistry: Thermodynamic Modeling of Speciation, Precipitate Formation, and the Chemical Effects of Stainless Steel Corrosion 		James Jerden		May-14		http://www.ipd.anl.gov/anlpubs/2014/08/106365.pdf

				ANL/CSE-14/12		Batch Studies of Competing Components and Micro-SHINE Tracer Column Results		Dominique C. Stepinski, Amanda J. Youker, and George F. Vandegrift		May-14		http://www.ipd.anl.gov/anlpubs/2014/09/106881.pdf

				ANL/CSE-14/13		Design of Column Separation Processes for Recovery of Molybdenum from Dissolved High-Density Target of Low-Enriched Uranium		Stepinski, D.C., Krahn, E. O., Chung, P.L., and Vandegrift, G. F. 		Jun-14		Cancelled

				ANL/CSE-14/14		Verification of Column Design for Recovery of Mo from LEU Low-Enriched Uranium Target using Irradiated Target Tracer Solution		Dominique C. Stepinski, Amanda J. Youker, and George F. Vandegrift		Aug-14		http://www.ipd.anl.gov/anlpubs/2014/09/107852.pdf

				ANL/CSE-14/15		Ambient Pressure, Acid-Dissolution Front-End Process for Mo-99 Recovery: Final Design and Results from Full-Scale Tests. 		James Jerden, James Bailey, and George F. Vandegrift		Jul-14		http://www.ipd.anl.gov/anlpubs/2014/09/107620.pdf

				ANL/CSE-14/16		Method for increased accuracy of ICP-MS detection of potassium in samples with high Mo content		Peter Tkac and George F. Vandegrift		Jul-14		http://www.ipd.anl.gov/anlpubs/2014/07/105845.pdf)

				ANL/CSE-14/17		Anodic dissolution of uranium under slightly alkaline conditions		M. Alex Brown, Artem V. Gelis, Stan Wiedmeyer, and George F. Vandegrift		Jul-14		http://www.ipd.anl.gov/anlpubs/2014/08/106043.pdf

				ANL/CSE-14/18		VERSE Simulations of Competing Components		A.J. Youker, D.C. Stepinski, L. Ling, N-H.L. Wang and G.F. Vandegrift		Jul-14		http://www.ipd.anl.gov/anlpubs/2014/08/106301.pdf

				ANL/CSE-14/19		Irradiation of Syringe and Valve Controllers 		K. Quigley, R. Schluter, V. Makarashvili, S. Chemerisov, G. F. Vandegrift, P. Tkac, and J. Harvey		Jul-14		http://www.ipd.anl.gov/anlpubs/2014/08/106465.pdf

				ANL/CSE-14/21		Centrifugal Contactor Operations for UREX Process Flowsheet  		Candido Pereira and George F. Vandegrift		To author		http://www.ipd.anl.gov/anlpubs/2015/09/106663.pdf

				ANL/CSE-14/22 		Experimental Results for Potential Precipitates  		A.J. Youker		Jul-14		http://www.ipd.anl.gov/anlpubs/2014/08/106463.pdf

				ANL/CSE-14/23		Irradiation of HDPE Bottles		Peter Tkac, Vakhtang Makarashvili, Kevin Quigley, Sergey Chemerisov, George Vandegrift, and James Harvey		Mar-14		http://www.ipd.anl.gov/anlpubs/2014/09/107421.pdf

				ANL/CSE-14/24		Plant-Scale Column Designs for  SHINE Target Solutions		Amanda J. Youker, Dominique C. Stepinski, Lei Ling, Pei-Lun Chung, and George F. Vandegrift		29-Jun-12		http://www.ipd.anl.gov/anlpubs/2014/10/108041.pdf

				ANL/CSE-14/25		Recovery of Mo from Natural Mo Targets Irradiated at MURR		Peter Tkac and George F. Vandegrift		Sep-14		http://www.ipd.anl.gov/anlpubs/2014/10/108289.pdf

				ANL/CSE-14/26		Dissolution of Sintered Molybdenum Disks		Peter Tkac and George F. Vandegrift		Sep-14		http://www.ipd.anl.gov/anlpubs/2014/10/108529.pdf

				ANL/CSE-14/27		Iso-Polyoxomolybdates for the Recovery of Molybdenum from Alkaline Solutions 		David A. Rotsch and George F. Vandegrift		Sep-14		http://www.ipd.anl.gov/anlpubs/2014/10/108705.pdf

				ANL/CSE-14/28		The Use of Eichrom’s ABEC Resin for Technetium Removal from Potassium Molybdate Solutions		Megan E. Bennett, Dominique Stepinski, Seema R. Naik, and George F. Vandegrift		Sep-14		http://www.ipd.anl.gov/anlpubs/2014/10/108960.pdf

				ANL/CSE-14/29		Design and Construction of Experiment for Direct Electron Irradiation of a Uranyl Sulfate Solution: Bubble Formation and Thermal Hydraulics Studies		Sergey Chemerisov, Roman Gromov, Vakho Makarashvili, Thad Heltemes, Zaijing Sun, Kent Wardle, James Bailey, Kevin Quigley, Dominique Stepinski, and George Vandegrift		Oct-14		http://www.ipd.anl.gov/anlpubs/2015/08/120422.pdf

				ANL/CSE-14/30		Bulk Shielding for NorthStar Production Facility		Bradley Micklich		Oct-14		http://www.ipd.anl.gov/anlpubs/2014/11/109500.pdf
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