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Measurement and Estimation for the Clearance of Radioactive Waste with Patients
of Thyroid Treatment
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Abstract

The generation amount of radioactive waste has been rapidly increased by increase of the
usage of radioisotope source in medical field. Especially, the use of the radioactive source of 1-131
with short half-life of 8.02 days used in treatment of thyroid has been increased, and all of the
wastes concerned have been disposed by means of the self-disposal method. JAEA proposed
criteria for clearance level of waste which depends on the individual (10 pSv/y) and collective
dose (1 man-Sv/y), and concentration of each nuclide (IAEA Safety Series No 111-P-1.1, 1992
and IAEA RS-G-1.7, 2004). In this study, various radioactive wastes in medical fields are
collected and measured for establishing the disposal methods and procedures of radioactive
wastes. In addition, comparison evaluation of decay storage period between the half-life which
was calculated by attenuation curve based on real measurement and analytical half-life is
considered. With comparing the theoretical half-life and the effective half life(7.72 days) which
was based on the decay equation of measured data, it is resulted in the theoretical half-life is
longer than effective half-life. The storage period of radioactive waste for self-disposal may be
curtailed. The result of this study will be proposed as ISO standard.
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Table 1. Radioactivity measurement according to the incident types of I-131 radioactive waste

[-131 Xe-131m
: : : Capsule :
Radionuclide Vial Vial Capsule Case
. ) Case Poly Grave | Am Sleeve . ’ 0 Poly Grave |Am Sleeve
(Diagnostic) (Diagnostic) (Therapy)
(Therapy)
No. of sample 20 27 3 6 20 27 3 6
Specific 7 5 4
(AR 1.30%10 3.05%x10 2.08x10 Not Not
radioactivity +6.19x10° | 8:62%9.9810.3920.03 1 0.35%0.20 | 4 515105 | +1.74x10° | Available | Available
(Ba/g): m*o
Mean storage
period to clearance 161 0 0 0 109 103 - -
level
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Fig. 1 Radioactivity reduction according to the
elapsed time of I-131 radioactive waste
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Fig. 2 Radioactivity reduction according to the
elapsed time of Xe—131m radioactive
waste
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Table 2. Radioactive waste storage periods
compared with the theoretical half-life
and effective half-life based on
measured radioactivities

s Possibility periods for self-disposal (day)
a

D Theo/r'\e@ica| EffeEtive Cifference
| half-life half-life A and B
e (11.9 d) (10.31 d)

1 102.4 88.7 13.7
2 140.3 121.6 18.7
3 98.6 85.5 13.1

4 111.8 96.9 14.9
5 126.0 109.2 16.8
6 114.9 99.5 154
7 125.0 108.3 16.7
8 43.3 37.5 5.8
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