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A laboratory intercomparison exercise to determine the levels of 
natural and artificial radionuclides in a homogenized sample of sea plant 
(Posidonia oceanica) was organized by the International Laboratory of Marine 
Radioactivity (IAEA) in 1988-1989. The sea plants were collected along the 
shore from the vicinity of Monaco in October 1986 and were assumed to be 
contaminated by both global and close-in radioactive fallout from the accident of 
Chernobyl ( 26 April 1986). 

TABLE 1 

Reference activity values 

Radionuclide 

Potassium-40 
Ruthenium-lOS 
Silver-110m 
Caesium-134 
Caesium-137 
Radium-226 
Plutonium-238 
Plutonium-239, 240 
Americium-241 2 

Recommended value, 
Bq kg_, 

150 
33.5 

5.1 
1.6 
4.9 
3.1 

0.025 
0. 72 

0.036 

Confidence interval 
Bq kg-' (a=0.05) 

141-161 
30.0-36.5 
4.8-5.5 
1.5-1.9 
4.5-5.2 
2.1-4.4 

0.022-0.028 
0.66-0.79 

0. 030-0.050 

f. Activities are expressed on dry-weight basis (constant weight at 80°C) 
for the reference date : 1 January 1988. 

2. Recommended value for reference date only. Ingrowth from any 241 Pu 
present will alter value if 24

' Am is measured in the sample during 
some subsequent year. 

Sixty-six laboratories from 31 member state countries reported 
results for 34 natural and man-made radionuclides in this reference material 
(IAEA-307). The large participation made it possible to generate statistically 
valid recommended values for the activities of 9 radionuclides in this material 
(Table 1). Non-certified information values were generated for 4 radionuclides 
(Table 2). This reference material IAEA-307 was certified as a reference 
material from this exercise and made available for distribution in 1990. 

TABLE 2 

Non-certified activity values 

Radionuclide 

Strontium-SO 
Lead-210 
Thorium-228 
Uranium-238 

Activity' 
Bq kg_, 

0. 72 
58.5 
3.2 
14 

Confidence interval 
Bq kg-' (a=0.05) 

0.28-1.6 
40-91 

1.5-4. 2 
2. 5-21 

1. Activities are expressed on dry-weight basis for the reference date 
1 January 1988. 

Recommended concentrations represent overall median values 
calculated from the results that passed a non-parametric test that identified 
outliers (1) and which satisfied a number of other selected quality criteria (2). 
Confidence intervals were calculated from statistical tables and correspond to a 
significance level of 0. 05. 

The total number of outliers from the 415 reported results was small 
(about 8% of all results) and varied between 0 and 3 per laboratory. Twenty 
laboratories submitted results that included at least one outlying value. 

The reference material IAEA-307 is certified for use to evaluate the 
accuracy of radioanalytical procedures for biological materials, and when 
checking precision among analysts in a laboratory. 
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SD-A-1 is a deep-sea sediment sample, collected in 1985 from the Atlantic floor 
<between 46° - 48°30' N and 18° - 22° E, depth 11reater than 4000 m), < IAEA, 1988). A 
box corer was used for sampling. The top 15 em of the resulting sample having been 
reooved, the remaining ma.terial was a.ssumed to have artificial radionuclide 
concentrations at or below detection 1 imi ts. Tb~ intercomparison run, orp;anized by 
the International Laboratory of Karine Radioactivity durinR 1986-1987, certified the 
values of some natural radionuclide concentratiQno in the sample, which thus became 
reference material, also recomme:nded as a blank for artificial radionuclides. 
Results for K-40 and Ra-226 are synthesized in Fig. 1, respectively Fig. 2. 

In our laboratory. we have analysed an aliquot of lOOg of the sample, using 
high resolution, low-background gamna spectrometrical equipment. Three measurements 
were performed, with the counting time ranging between 30 and 61 hours. Data were 
processed according to !Llffi requests. 

Two problems regarding data interpretation ask for attention, leading to 
conclusions of interest for the gamma spectrametrical analysis of sediment samples. 

1. Among the Ra-226 concentration values reported by tlle participants, the ones 
obtained through gamma spectrometrical analyses were assesed by two methods: 
·a. directly, from the 186 keV photopeak, and 
b. indirectly, from Pb-214 - Bi-214, assuming them to be at equilibrium with Ra-226. 

Under normal sealing conditions <sample in closed plexiglass beaker>, even at times 
mucll longer than needed for equilibrium to be attained among Ra-226 daugllters , a dis
equilibrium factor of 1.3-4 persists. It is due to the great diffusivity of Ra-222, 
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part af which can consequently leave the sample. This is not the case witll the thorium 
series, due to the relatively short half-life of Ra-220, the Ra-228<Ac-228l/Pb-212 
activity ratio being very close to unity. These statements are based on a large aDDunt 
of :measure~~ent data resulting from marine as well as river and lake sedi~~ents. 

The conclusion can be drawn that the activity concentration of the Ra-228 in 
the sample cannot be assimilated to the Pb-214 - Bi-214 activity concentration. 

2. Activity concentrations are reported for Tl-208, which appear to be 
calculated using different values for the yield of its gaiiiiiB line at 583.1 keV. 
According to the disintegration sche""' of the thorium series <GUSBV and DIUTRIBV, 
1978), when equilibrium is reached in a closed sample, as pointed out in pp. 1, the 
Pb-212 - Bi-212/Tl-208 activity ratio approximates the branching ratio <BR=O. 36>. 

This BR has to be considered when calculating the Tl-208 activity concentration 
from its 583.1 keV line. 

The sa:me explanation also accounts for the large scatter in Tl-208 data 
reported in the !AEA-306 Baltic Sea sedi~~ent intercomparison run < IAEA, 1989>: they 
obviously group around two values, which differ from one another by a factor which 
closely approximates the BR. 

Regarding U-235, although itself was one order of magnitude below our detection 
limit, the sample spectra showed clearly the presence of its gamma emiting daughters, 
like Th-227, Ra-223 and Bi-:211. Xost of the important gaJDDa lines of the daughters 
are usually shielded by those of radionuclides in the U-238 and Th-232 series. 
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