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Total Sample Evaporation of 1ng SRM U350

Precision and Accuracy by Static Multiple Ion Collection

Dietmar Tuttas, Thermo Electron (Bremen) GmbH, Barkhausenstrasse 2, 28197 Bremen, Germany

Analysts are aiming to analyze smaller and smaller sample

amounts while not compromising the precision and
accuracy of the measured isotope ratios. It is even more
challenging in case of real samples with varying sample
concentrations and different matrices.

This is in particular true for nuclear applications,
including safeguards, environmental control and
reprocessing of nuclear fuels, where official regulations
have to be fulfilled. There is a requirement for precise and
accurate analysis of uranium and plutonium samples in
the low nanogram range (sub-nano Curie activity).

One of the fundamental problems in Thermal
Ionization Mass Spectrometry (TI-MS) is the fact of time-
dependent isotopic fractionation that occurs during the
evaporation of the sample. As samples are heated and
ionized in a TI source, the lighter isotopes are evaporated
more rapidly and the measured isotope compositions will
generally change from light to heavy during the course of
analysis.

The analysis of elements that cannot be normalized to
an internal isotope system requires a skilled operator or
external correction procedures to achieve reproducible
results of high precision.

One solution to this problem has been the
development of “Total Sample Evaporation™.

During total sample evaporation a sample is
continuously and completely evaporated from the
filament. During the run the filament current is
continuously adjusted in order to follow a predefined and
reproducible evaporation profile.

At the same time, all isotopes of interest are collected
simultaneously during the entire period of evaporation.

The final results are represented by the averaged
isotopic mean values at the end of the analysis, when no
measurable amount of sample is left on the filament.
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Schematic Acquisition Procedure of the Total Sample Evaporation Process
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Schematic of the Multi-Collector Configuration In addition to these
offices, Thermo Electron

Corporation maintains
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Parameters:
Samples and Loading: Sample Warm-up and Acquisition:

11 loadings of SRM U350, 1 ng each, samples diluted in Initial Heating slope 40 mA/cycle, integration time
nitric acid, analyses performed during acceptance tests ina 4 x 1 s/cycle, analyses finished when intensity dropped
user’s laboratory. below threshold.

Rhenium double filament units used. About 100 data per sample acquired.
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