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Abstract: Extraction chromatographic (EXC) resins consist of hydrophobic extractants O O Surface of Porous Bead )
physically adsorbed onto porous inert supports. Combining the selectivity of solvent )K/ \)}\ R
extraction reagents with the ease of use of chromatography, EXC resins have been used R\N O N’ e N
extensively in the separation of radionuclides in a number of applications, including R’ R (’/ 5‘
bioassay, environmental analysis, geochronometry, and radionuclide production for industry, Qﬁﬁ{\——s':ﬁzzzw
radiochemistry, and nuclear medicine. EXC resins based on the diglycolamide (DGA) and O DF/JA]__ ainert
dioxaoctanediamide (DOODA) extractants show particular promise for the purification of )K/O N/R AU Gy - oone
Ac-225 from Th-229, Th-232 spallation targets, and (p,n) reactions on Ra-226 targets. The R\N \/\ON R (\
DGA and DOODA resins purify Ac-225 from Th, Ra, Ra-226 daughters, Th-229 daughters, / f;—/—g\)
Th-232 spallation byproducts, and common reagent impurities. Utilizing both DGA and O - _
DOODA resins in combination facilitates the production of highly pure Ac-225 in a matrix DGA and DOODA Extractants. R = n-octyl | Extractant on EXC Resin

L compatible with chelator chemistry. )
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A production: There are several possible routes to large-scale production of **Ac,

including the decay of long-lived °Th source material, proton irradiation of >*°Ra targets, and
proton spallation on *2Th targets. Each of these production routes poses unique separation
challenges. Separation of °Ac and *>*Ra from ***Th source material starts with removal of the
22°Th using solvent extraction or ion exchange from HNO;. DGA or DOODA resin can then be used
to separate 2°Ac from 2>°Ra and other °Th progeny and reagent impurities. Separation of “Ac
from *°Ra target material and “>°Ra progeny can also be achieved using DGA or DOODA resin.
Separation of 2*Ac from **Th proton spallation targets also begins with removal of the bulk Th
target, followed by purification of >’Ac from “>’Ra and other spallation byproducts. Separation of
25p¢ from *°La and other radio-lanthanide byproducts may also be necessary, and recovery of
the °Ra is also important as a source of >’Ac free of the long-lived >’Ac spallation byproduct.
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