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Liquid Scintillation Spectrometry (LSS) has now become the most widespread method for
quantitative analytical measurement of low levels of P-emitting radionuclides like 3H and 14C. The
high efficiency resulting from the latest development in LSS makes this technique not only
appropriate but also enables direct measurement in environmental samples without excessive
preparation. The introduction of several new cocktails based on solvents with a high flashpoint
containing surfactants and having a high degree of aqueous sample compatibility has also contributed
to the simplification of procedures.

Of all the chemical forms of tritium, HTO is the most relevant because firstly, it is the most
radiotoxic and secondly, it is the oxidation product of the other tritium gaseous forms. The most
common way to recover tritiated water is by distillation. To avoid isotopic fractionation, the
distillation must go to complete dryness taking care to prevent contamination resulting from degraded
volatile products that might be present in the sample.

When measuring very low activities, care must be also taken to prevent possible
contamination from water vapours present in the air. After mixing with the scintillator in low-
background Teflon®-copper vials (Wallac), the cocktail is placed in the spectrometer (Quantulus
1220). Based on the procedure described the previous publication [1], three commercial scintillators,

® ™ ™Packard Insta-Gel® Plus, Packard Ultima Gold™ and Wallac OptiPhase TriSafe™ were studied.
Figure 1 compares minimum measurable activity (MMA) [1] obtained with these scintillators. The
Packard Insta-Gel® Plus gives the best parameters as it exhibits high water compatibility and has the
lowest minimum measurable activity.
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FIG. 1. MMA vs. admixture of water in Insta-Gef Plus, OptiPhase TriSafe™ and Ultima Gold™
cocktails (relative standard uncertainty 10% and 48 hrs counting)

In July 1996, a marine sampling expedition took place at Mururoa and Fangataufa Atolls
within the framework of an IAEA project [2]. Several water samples were taken at different sites and
analysed for 3H and ^Sr as well as for other anthropogenic radionuclides. Another sampling
expedition to the atolls took place in 1997 when samples of water from underground cavities formed
after nuclear bomb explosions as well as from underground monitoring wells were collected [3].
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Similarly, as for surface samples, the radionuclides analysed were 3H, 90Sr, 137Cs, M1Am and
plutonium isotopes.
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FIG. 2. The difference of activities between bottom layer and surface layer for 3H compared to 90Sr
in Mururoa lagoon water.

While underground samples showed 3H and 90Sr activity concentrations in the intervals 104 -
1010 and 1 - 105 Bq/m3, respectively, the surface samples collected in the lagoons showed much lower
concentrations, which required very long counting times.

Fig. 2 compares the results of 3H and ^Sr measurements for Mururoa lagoon. The data are
plotted as differences in activities between the bottom and surface layers clearly showing higher
concentrations measured in bottom samples. This implies that the sources of 3H and 90Sr should be in
the sediment. This has been well confirmed by analysing 3H content of pore water extracted from the
sediment. The values obtained were higher by a factor up to 3 than the 3H concentration in bottom
waters. While in the case of tritium, we expect that all tritium comes to the lagoon from underground
sources, the case of ^Sr is not so simple. It is expected that two sources may play a role : (i) a
leaching of surface sediment, which still contains 90Sr ( as for 137Cs or 239-2^Pu), and (ii) an
underground contribution [4].

There is another interesting feature seen from Fig. 2: two stations exhibit different
behaviours, one showing high 3H and low 90Sr concentrations and the other the contrary. The site
with the lowest 3H value (CRABE) has the highest 90Sr concentration in water because of the high
concentration of 90Sr in sediment. The site with the highest concentration of 3H (EXOCET) has a low
90Sr concentration because of the low concentration of 90Sr in sediment, suggesting an infiltration of
tritium from underground sources to Mururoa lagoon.
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