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Radiochronometry methods can provide valuable forensic information for determining the source and pro-
cessing time frame of nuclear materials. One method used to determine the age of uranium materials is based
on the 230Th and 234U radiochronometry pair. If two assumptions hold, 1) a complete Th/U separation dur-
ing nuclear material processing and, 2) a closed isotope system between the time of material processing and
sample analysis, the comparison of 230Th and 234U abundances in a material can provide the time elapsed
since processing, or age of the material. The analytical methods used by the laboratories who participated in
this round-robin exercise were based on isotope dilution mass spectrometry, which involves spiking the dis-
solved sample with a high purity Th and U isotope of known concentration that is of no interest analytically.
Thorium and uranium were then separated, purified, and analyzed by mass spectrometry. Reliability and
consistency of data generated using these methods is critical and often challenging due to the current lack
of availability of appropriate isotope dilution standards that have been certified by mass, not activity. The
collaborations currently underway between the US DOE laboratories (LANL and LLNL), CEA and JAEA are
focused on developing consistency in standardization of both the 229Th and 233U isotope dilution standards
used to quantify the 230Th and 234U isotopes for radiochronometry. The approaches and data associated with
these standardization measurements will be presented. Additionally, a comparison of the analytical methods
applied to determine uranium material ages along with results for the age dating of the uranium standard
reference material NBS U050 will be included.
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