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Abstract - A self-absorption correction is important issue for the exact radioactivity
determination of gamma emitting radionuclides in environmental samples which have the
range of apparent density from 0.3 g/cm3 up to 15 g/cmB. In this paper, a practical and
simple method without radioactive standard solutions having various densities is proposed for
the self-absorption correction of environmental samples by a developed outside beaker
surrounding Marinelli beaker. For the densities of 0.8, 1.0, 1.3 g/cm3, the corrected efficiencies
by the new method and the measured those by radioactive standard solutions of the three
densities showed good agreement within 4 %.

Key words @ self-absorption correction, Marinelli geometry, radioactivity, environmental
sample.
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Fig. 1.

Marinelli and outer beaker for the efficiency
correction.

Table 1. Apparent density of foodstuffs among environmental samples.

Sample type Coffee Rosemary Powdered milk Sage Parsley-1
Density 0.31 0.39 041 041 0.50
. . . . Seed of Zizyphus
Sample type Cinnamon Parsley-2 Chinese cabbage| Dried centipede jujuba
Density 058 0.60 0.61 0.68 072
Sample type Caraway Ear mushroom Squid Olive oil Cucumber
Density 0.80 0.80 0.82 0.89 0.90
Sample type Gonad of cod Potato Mussel Spaghetti sauce Deer antler
Density 091 1.00 1.00 110 1.14
Sample type | Strawberry jam | Apricot jam Salt Honey Sand
Density 1.30 1.32 140 143 151
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Fig. 2. The efficiencies change for the various densities
by (a) Cd-109 and (b) Cs-137.
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Fig. 3. The schematic diagram of the efficiency corection method for densities change: (a) measurement of
internal efficiency at density 1 g/em®, (b) measurement of outer efficiency at density 1 g/em® (c) measurement of

internal efficiency at density x g/cm®, (d) measurement of outer efficiency at density x g/om’.
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Table 2. The ratios (R(p=1x, E)) for three densities.
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Apparent density, Apparent density, Apparent density, )

Energy 0=08 (g/cm®) 0=10 (g/em®) =13 (g/em’) relative

(keV) difference, (%)
R(p=10.8, E) R(po=1, E) R(o=1.3, E)

88.04 571 571 590 322
122.07 572 572 567 0.88
391.71 551 551 539 2.23
661.62 491 491 5.00 1.80
1173.23 448 448 467 407
1332.51 445 445 451 1.33

Table 3. Comparison of the efficiencies by radioactive standard solutions having various densities and by the

proposed method.

Apparent(gd/irrl;;‘)ty, =08 Apparent density, p=1.0 (g/cm®) | Apparent density, o=1.3 (g/cm®)
Energy
(keV) relative relative relative
e {E) | e (E) |difference| e (E) & ,(E) | difference | ¢ (E) e L(E) | difference
(%) (%) (%)
83.04 | 3.06E-2 | 310E-2 121 3.00E-2 | 3.00E-2 0.00 291E-2 | 2.82E-2 -3.19
12207 | 437E-2 | 441E-2 0.82 420E-2 | 420E-2 0.00 394E-2 | 398E-2 0.94
39171 | 2.28E-2 | 235E-2 3.02 220E-2 | 220E-2 0.00 200E-2 | 2.14E-2 2.36
66162 | 1.37E-2 | 1.38E-2 1.06 1.36E-2 | 1.36E-2 0.00 1.33E-2 | 1.31E-2 -1.80
117323 | 0.80E-2 | 0.81E-2 0.67 0.78E-2 | 0.78E-2 0.00 0.78E-2 | 0.75E-2 -4.00
133251 | 0.72E-2 0.72v 1.23 0.71v 0.71E-2 0.00 0.69v 068E-2 -140
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