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Encapsulation, Shielding, and Packaging for Conditioning of Spent Radium Sources
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Abstract

The appropriate management and conditioning of spent radium sources have been risen to
one of the greatest challenges faced by the international society. The expert teams in Korea
were organized to tackle this problem by the request of IAEA and supported to condition
sources in Southeastern Asia. The main object of this paper is to apply safely and effectively
conditioning of spent sealed sources in our country near future by virtue of describing the
technology on conditioning the national inventory of spent radium sources in Singapore. The
paper i1s the result that the Korean expert team successfully carried out the conditioning of
spent radium sources in Singapore with accumulated experiences. The conditioning operation
was carried out under the supervision of IAEA’s technical officer, Mr. Al-Mughrabi and
Singapore Nuclear Cancer Centre. The 204 sources of spent radium stored in Singapore were
encapsuled and welded in 17 small capsules and a large capsule, and conditioned in 2 lead
shields, producing 2 packages. As a result of this operation, a total amount of 938.56mg were
conditioned and distributed into 2 shielding devices, holding 4975mg and 441.06mg. In
addition, the contaminated objects and the secondary wastes produced during segregation and

dismantling of sources were immobilized in a plastic box.
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Table 1. Information on Sources in Capsules

Package, Shield | Capsule | pocii,, | AtV Sources® oy
) ) ) No. mg GBq T N C |Keeper
1 1 51.0 1.89 - 17 - NCC
2 2 49.5 1.83 - 30 -
3 3 50.0 1.85 - 30 -
4 4 49.0 1.81 - 42 -
5 5 50.5 1.87 6 15 -
SG-1 | SGS-1
6 6 50.0 1.85 10 - -
7 7 50.0 1.85 2 - -
8 8 475 1.75 10 4 -
10(Large) |10(Central)| 100 3.70 4 - -
TOTAL 4975 | 1840 | 32 | 138 | -
11 11 51.0 1.89 5 - - NCC
12 12 40.0 1.48 3 - -
13 13 60.0 2.22 3 - -
14 14 60.0 2.22 3 - -
15 15 50.0 1.85 3 - -
sG-2 | sGs-2 16 16 40.0 1.48 4 - -
17 17 70.0 2.59 6 - -
18 18 35.0 1.29 3 - -
19 19 35.06 1.30 3 - 1
- 20(Central) Secondary - - -
Wastes
TOTAL 441.06 | 16.32 | 33 - 1

(1) NCC : National Cancer Centre
(2) T : Tube, N : Needle, C : Calibration source

Table 2. Package Information

Dose rates
Package Number Activity (mSv/h)

No. of Sources (mg) Shield Drum
SG-1 170 497.5 2.67 0.27
SG-2 34 441.06 2.89 0.28
SG-3 box <0.1MBqg Secondary Wastes
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