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The accurate determination of the isotopic composition and the concentration of
uranium is essential to plant operators for closing their material balance, for meeting the
specifications of their customers and for economical reasons. It is furthermore essential to
Safeguards Authorities for their verification measurements. IRMM has been organising the
REIMEP (Regular European Inter-comparison Measurement Evaluation Programme) for this
purpose: probably the most prominent evaluation programme of this type. In the framework of
this programme, a uranium oxide powder was prepared, certified and distributed. The material
was prepared in 1988; the certification was performed in 1995. The distribution of the materials
extended over somewhat more than half a year. Returning the measurement results by the
participants to the IRMM spread over several months with the last result being received at the
end of February 1996.

Together with the samples, participants were provided with an information sheet, giving
some basic information on the samples and instructions on filling out the "Data Sheet". AH
measurement results had to be reported on this sheet. The laboratories were asked to report
their measurement results as mass fractions. The element content was expressed in mg U per g of
material, while the isotopic information had to be reported as molar ratios nCUyn^'U) and in
mass isotope abundance.

Some laboratories reported concentration values only whereas other laboratories did not
report isotope ratios and only gave only mass abundances. For the uranium oxide, a few
laboratories did not report weighing data of the sample and empty bottle, consequently no weight
change correction could be applied to the element assay data of those laboratories.

The following methods were applied for uranium element assay:

• gravimetry

• potentiometric titration (Davies & Gray)

• isotope dilution mass-spectrometry

• X-ray fluorescence

Isotopic measurements were performed by thermal ionisation mass-spectrometry
(TIMS); some participants applied a combination of TIMS and gas source mass-spectrometry.

Uranium Element Assay
As the samples were subject to a weight change during storage and transport, i.e. during

the time between preparation and analysis, the participants were also asked to report gross
masses (sample + container mass) and weighing conditions. Due to the rather long storage time of
the uranium oxide powder, increases in weight of up to 3% of the initial sample mass were
observed. Using this information a weight change correction was applied to the participants'
results.

Six laboratories reported concentration values that differ significantly from the certified
value, i.e. they are outside the target value given for the material/method combination of UO2

313



powder and potentiometric titration whereas four laboratories report values that are in excellent
agreement with the reference value.

The data available through this REIMEP round do not allow any conclusion to be drawn
on the reliability or achievable accuracy of any method other than the potentiometric titration.
The titrimetric method of Davies and Gray still seems to be the most commonly applied
technique for this kind of analysis.

Isotope Abundance Ratios
The determination of the ratio n(^3SlJ)/n(^iS\J) is of key importance in the isotope analysis

of uranium. It is a primary measurement result obtained by mass spectrometry. The REIMEP
material consisted of low enriched uranium (LEU). All participating laboratories reported
measurement results that were within the Target Value for the material /method combination
UO2 powder/ Thermal Ionization Mass Spectrometry. Only two laboratories' results were
significantly different from the certified value. The interlaboratory spread was calculated to be
0.12%, hence considerably smaller than the Target Value. One can therefore conclude that the
ability to measure major isotope ratios in uranium is well developed.
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