2002 AR s =a
HERREE

A del AN HARE A71Ee A B AT

The Study for Radioactivity Evaluation of Wastes Produced by

Decommissioning of Nuclear Facilities
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Abstract

Radioactive wastes produced by decommissioning of research reactor 1 & 2 located
in Kongrung-dong, Seoul are mostly low-level wastes. Most of all are satisfiable self
disposal regulation. But, identification of radioactivity for non-radioactive waste or
free release waste was not systematically accomplished. In order to determine exact
radioactivity counting efficiency according to geometrical condition and density must
be determined. It i1s impossible to determine efficiency for counting sample using
standard source with same geometrical condition and density. In this study, measuring
efficiencies were determined with various counting containers and densities. Also, they
were compared with Monte Carlo calculation.
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Table 1. Nuclear data of standard sources and reagent

. . Photon energy Intensity
Nuclides Half-life Reagent Solvent
(keV) (%)

"INd 1098 d 91.11 27.90 Nd203 Nitric acid
531.02 13.09

Mice 3250 d 145.44 48.20 Ce(NO3)3 + 6H20 Water

ics 2.06 y 604.70 97 .56 Cs2CO03 Water
795.85 85.44

%Co 527 y 1173.24 99.88 CoCly Water

1332.50 99.98
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Fig. 1. Measuring efficiencies in the various

Table 2. Comparision between counting containers

measured efficiency
and caculated one in the counting containers.

Counting Efficiencies

Energy 55CB 450MB 1000MB

(keV) ME"(%) CE™(%) RE™ (%) ME(%) CE(%) RE(%) ME(%) CE(%) RE(%)

91.11 4.48 447 -0.22 2.29 2.48 8.14 1.65 1.79 8.50
145.44 597 5.67 -5.02 3.29 3.36 2.15 241 2.46 211
531.02 2.10 1.98 -5.86 1.27 1.25 -1.33 0.96 0.92 -3.79

604.70 1.89 1.76 -6.78 1.19 1.12 -5.78 0.91 0.85 -6.88

795.85 147 1.44 -2.10 0.94 0.87 -8.20 0.73 064 -1252
1173.24 1.02 1.02 0.17 0.65 0.64 -1.12 0.50 0.47 -5.79
1332.50 0.91 091 0.74 0.57 0.60 5.63 0.44 0.46 2.81

* Measured efficiency, #** Calculated efficiency, *** Relative error
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Fig. 2. Efficiency variation with sample volume

in cylindrical container.
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Table 3. Comparison between measured efficiency and calculated one with sample
density in the 450 mL Marinelli beaker

Energy 111 g/cm’ 1.34 g/cm’ 1.60 g/cm’

ME CE RE ME CE RE ME CE RE

k
N . . R L

91.11 1.87 1.97 5.23 1.25 1.29 3.38 0.83 0.83 0.67

145.44 3.16 3.13 -0.99 2.74 2.71 -1.12 2.31 2.26 -2.31

531.02 1.29 1.24 -4.15 1.27 1.22 -4.09 1.27 1.19 -6.67

604.70 1.21 1.12 -7.60 1.18 1.09 -7.53 1.17 1.07 -8.62

795.85 0.96 0.86 -10.15 0.94 0.85 -9.49 0.94 0.84 -10.81

1173.24 0.65 0.64 -2.46 0.64 0.63 -1.58 0.64 0.62 -2.52

1332.50 0.58 0.60 217 0.57 0.59 3.20 0.57 0.59 241
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