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Separation Requirements

• Rapid
• Large number of exchange steps
• Highly Selective
• Preferably a continuous process
• Samples easily prepared for spec

Extraction Chromatography
fulfills all of these



Background

• Aliphatic amines have been shown to extract
Rf and Db homologs1-3

• DGA is selective for +3, +4 and +5 ions4

• Complex formation is dependent on solution
conditions
– HNO3/HF versus a pure system

1 Schädel, M. et. al. Radiochim. Acta 1992, 57,(2-3), 85
2 Paulus, W. et. al.  Journal of Alloys and Compounds, 1998, 271-273, 292-295
3 Kasamatsu, Y. et. al. Journal of Radioanalytical Nuclear Chemistry, 2009, 279, (2), 271
4 http://www.eichrom.com/products/info/DGA_resin.cfm
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Column Studies
95Zr/95 Nb, 182Ta, 175Hf, 233Pa, 243Am all added
to a 15mL PPE centrifuge tube
Evaporation and Reconstitution
Counted for 30 minutes
Loaded and eluted from DGA pre-packed
column
Evaporated to dryness, reconstituted with 4M
HNO3
Counted for 30 minutes



Evaporation and Reconstitution

• Activity added to sample and evaporated to
dryness

• Reconstitution in 6M HCl/8M HF
• Evaporation to dryness
• Reconstitution in con. HNO3

• Evaporation to dryness
• Reconstitution in 1mL of load solution
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Separating Group IV and V4

4 http://www.eichrom.com/products/info/DGA_resin.cfm



Loading Behavior from 10M HNO3/0.1M HF
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Conclusions

• Elution conditions for DGA have been optimized
– Load solution of 10M HNO3/0.1M HF
– Nb and Pa elute with 2mL of 4M HNO3/0.001M HF
– Zr and Hf elute with 2x5mL of 0.4M HNO3/0.02M HF
– Ta elutes with 3x5mL 8M HNO3/1M HF
– Am elutes with 2x5mL of 0.1M HCl

• DGA can be reused



Future Work
• Elution curves for Nb and Pa were the same for

previous load solutions but need to be re-
examined under optimized conditions

• Automation trials with DGA

• DGA column viability and kinetics studies

• Optimization of DGA system for Rf chemistry
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Batch Method5

• 1 mL of 182Ta placed in a PPE 15 mL
centrifuge tube

• Samples counted for 30 minutes
• Samples evaporated to dryness,

reconstituted with HNO3/HF or HCl/HF
solution

• Samples transferred to a clean tube
• Samples counted for 30 minutes

5 Horwitz et. al. Solvent Extraction and Ion Chromatography 23, 3, (2005)



Ta Sorption From 4MHNO3/HF
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Ta Sorption from 6M HCl/HF

0

20

40

60

80

100

4.0M HF 4.5M HF 5.0M HF 5.5M HF 6.0M HF 6.5M HF 7.0M HF 7.5M HF 8.0M HF

Set 1 Set 2 Set 3


