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LABORATORY ACTIVITIE
2"" 1NTERLABORATORY COMPARISON FOR

DEUTERIUM AND OXYGEN-18
ANALYSIS OF WATER SAMPLES

The IAEA Isotope Hydrology Laboratory orga-
nised in 1998/99 the 2nd interlaboratory com-

parison test for the analyses of hydrogen and
oxygen isotope composition of water. The test was
open to all laboratories engaged in isotope analy-
ses of water samples world-wide.

The main objective of this exercise was to help the
laboratories to assess their precision and accuracy
for the range of 5 0 and 5 H values normally
observed in meteoric waters. More than 115 labo-
ratories from 43 countries indicated their willing-
ness to participate in the exercise and received
four water samples (OH-1 to OH-4) for analysis.

STATISTICAL EVALUATION OF THE RESULTS

During this intercomparison exercise all partici-
pants remained anonymous. Their full addresses
are listed in the Annex of the Report, but no link to
their identifying lab number used in the data pre-
sentation is given (except the IAEA laboratory,
ID no. 10). Only the participants were able to iden-
tify themselves. By the end of April 1999, 87 of the
participating laboratories had reported their data.

Results of seven laboratories, selected by the
IAEA for their high analytical quality, were used to
assign a "consensus" value for the analyses with
the lowest attainable uncertainty.

Figure 1 is an example of the way the evaluated
data set was presented in the IAEA report. The
518O-values of the sample OH-1 are sorted in
ascending order and plotted versus the laboratory
ID numbers. Vertical bars indicate the standard
uncertainty (1 0) quoted by each laboratory. The
solid line represents the adopted consensus value.
The dotted line represents the weighted mean
value as calculated from the whole set of laborato-
ries with the standard uncertainty indicated by the
two dotted lines. The data presentation in such an
S-shaped plot shows the large number of laborato-
ries participating in the intercomparison exercise
and the range of values reported by these laborato-
ries. Full circles indicate the accepted values, open
circles indicate the rejected outliers. Visually, one
might notice the importance of the reported stan-
dard uncertainty of each laboratory in respect to
the rejection of values: Deviating values might still
be accepted as long as the laboratories state a
reasonable uncertainty and vice versa.
Finally, one should realise the shift between the
consensus value (solid line) and the weighted
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Figure I: S-shape plot of 8 Deuterium values sample OH-1 in ascending order versus the Laboratory
Identification numbers. For explanations see text.

mean of the whole group (dashed line). This shift
towards more depleted values is systematically found
for all four water samples and might be explained by
evaporation of improperly stored internal standards.

CONCLUSIONS

The participating laboratories are a representative
portion of the entire analytical community engaged in
this type of measurements. Therefore, it is believed
that the results of this test properly reflect the current
situation with respect to accuracy and precision of
stable isotope analyses of water samples.

The apparent interlaboratory precision (one-sigma
level), derived from the whole pool of the analysed
results, is in the order of 0.11 %o for 8 O and 1.3 %a
for 8 H. This is comparable with the typical standard
precision reported by the majority of the laboratories.

• No major improvement of this performance indica-
tor could be detected with respect to that in 1995 (1st

interlaboratory comparison).

• At least 25% of the participating laboratories under-
estimate their overall standard uncertainty and/or
suffer from systematic effects of varying nature and
are therefore identified as outliers (fig. 1, open cir-
cles).

• No significant dependence of the obtained 5-values
on the type of the sample preparation procedure
could be detected.
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• The results for the entire population do not show
normal distribution. A small but significant shift
towards more negative 5-values between the con-
sensus value and the weighted mean value of the
entire population is identified. Since an evapora-
tive loss of only 0.1% of the initial mass of the used
internal standard or of an improperly stored VS-
MOW sample would be sufficient to explain the
observed isotope shift in the observed order of

1B ?

0.04 %o for 5 O and 0.3 %o for 5 H, such an evapo-
rative enrichment with time after the calibration
against VSMOW might be one possible explana-
tion.

The final report "IAEA 2" Interlaboratory Compari-
son for Deuterium and Oxygen-18 Analysis of Water
Samples" will be made available as PDF document
for download on the homepage of the IAEA Isotope
Hydrology Laboratory under: http://www.iaea.or.at/
Droarammes/rial/pci/isotopehydroloQv/hvdroloav
main,htm

J. Lippmann / M. Groning
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CHALLENGES AND NEW TECHNIQUES FOR LIGHT ELEMENT
STABLE ISOTOPE MEASUREMENTS

An Advisory Group Meeting on Stable Isotope
Ratio Measurements by GC-IRMS and Laser

Spectroscopy was held from 20-23 September
1999 in Vienna. The meeting aimed to review the
current status of emerging techniques for the deter-
mination of stable isotope ratios of light elements.
Besides isotope hydrology and isotope geoche-
mistry, the range of disciplines using isotope signa-
tures has broadened significantly during the last
years, adapting and using isotopes to, for example,
characterise physiochemical or biological path-
ways, fingerprint substances and trace material
fluxes. As a consequence, the requirements of the
instruments have changed significantly in some
fields. Several new instrumental developments
were discussed in the meeting with a focus on (1)
Continuous Flow-isotope Ratio Mass Spectrome-
ters (CF-IRMS) and (2) optical techniques for sta-
ble isotope determinations.

Continuous Flow IRMS is a generic term for IRMS
instruments coupled on-line to preparation or sepa-
ration systems like Elementary Analysers, Gas
Chromatographs, and Combustion or Reduction
Interfaces. The key features of CF-IRMS include
reduced sample size and analysis time and isotope
measurements of individual compounds in com-
plex mixtures.

Optical techniques use laser beams for measuring
the absorbance of different spectral lines for the
various isotope species, e.g. 12C16O16O vs.
I3Q16Q18Q j n ^ e jn f r a r e c j r e g j o n o r for measuring
the electrical response of gas discharge to optical
perturbation. Various detection techniques are
used, with significant improvements realised re-
cently, offering some operational advantages such
as simplified instrumentation, multiple simulta-

neous measurements, non-destructive determina-
tions and reduced contamination risks, e.g. avoiding
any isobaric interference. Even though tey are rela-
tively young techniques, the analytical precision is
not far from that achievable with mass spectrometry
techniques. Further improvements are expected in
the future, which will make these techniques widely
competitive to mass spectrometry. Despite recent
improvements, the measurement of stable isotopes
is still reported as ratios relative to standards of
known isotope ratio. The creation of reliable isotope
standards or international reference materials for
both techniques is critical not only to compare re-
sults between runs on a single machine, but also to
relate them to other machines and laboratories. The
requirements for isotope standards have increased
dramatically with the new technologies, also due to
the wider range of applications. As a result, there are
new challenges for the isotope community to extend
the availability of international reference materials.
This meeting defined the most urgent needs for such
materials and gave a starting point for a new field
and direction for the Stable Isotope Reference Mate-
rials Program of the IAEA.

M. Groning
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