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Analysis of Tritium Concentration in Working Environment and
Internal Exposure Dose Assessment for Radiation Workers

Gyoungjun Choi' and Changwoo Kang'-*
'CBRN Defense Research Institute, 69-37 Shinheungmal-gil, Seocho-gu, Seoul 06796, Republic of Korea

Tritium is used in various types of parts such as luminous bodies. These parts are maintained
for inspection and replacement at a facility licensed to use radioactive isotopes. This study analyzed
the concentration of tritium in working facilities to supplement and develop the safety management
system for the maintenance environment of parts containing tritium. In addition, the internal exposure
dose was evaluated to analyze the effects of leaked tritium when continuously exposed to workers. As a
result of evaluating the internal exposure dose for workers for 30 days, the maximum was 9.70 uSv and
the average was 1.45 pSv. Based on the results of this study, the internal radiation exposure safety of
workers handling parts containing tritium was confirmed, and additional protective measures to prevent
unnecessary exposure to tritium were suggested. This study is expected to contribute to supplementing
and developing the radiation safety management system.
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MPA= 60 x 1)

k: degree of freedom

€(%): Counting efficiency

V (mL): Sample volume

Y (%): Chemical recovery ratio
T, Tp: Counting time

np: BKG Counting
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Fig. 4. Tritium concentrations in maintenance environments.

Table 1. Results of tritium leak test for each part

Capasity Leak test New part

Part No. (kBq) result (kBq) reference (kBq)

#1 1.85%10° 1.5 <19

#2 1.85%x10° 1.4 <19

#3 1.85%x10° 3.7 >1.9

#4 1.85%10° 62 >4.6

#S 3.33x10° 53 >4.6

#6 3.33%x10° 8.6 >13

#7 3.33%x10° 13.2 >13

#8 3.33%x10° 5.4 >1.3

#9 3.70 X 10° 171.0 >7.4

#10 1.85x 108 9.2 >6.1
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Table 2. Result of internal exposure dose for radiation workers (MDA =1.22 BqL™")

A AT Q] 20 mSvell 24 & %]
S | mSyHETHE W2 S=x]o|t},

2" dose assessment

Group Man 1*(BqL™) P (BqL™) Yy ctoe:
Dose (mrem) Dose (pSv) (uSv)
A 159.03 0.33 0.014 0.138 1.66
B <MDA <MDA 0.000 0.000 0.00
C 322.80 294.33 0.054 0.535 6.42
D <MDA <MDA 0.000 0.000 0.00
E 7665.70 306.67 0.692 6.917 83.00
Group No. 1 F 8026.05 54.57 0.701 7.010 84.13
G 101.90 -+ 0.009 0.088 1.06
H 97.66 77.93 0.015 0.152 1.83
I <MDA <MDA 0.000 0.000 0.00
J 10010.60 1177.06 0.971 9.706 116.47
K <MDA <MDA 0.000 0.001 0.01
L <MDA 1.48 0.000 0.001 0.02
M 1.34 4.38 0.000 0.005 0.06
N 73.84 97.18 0.015 0.148 1.78
Group No. 2
¢} 1.28 2.48 0.000 0.003 0.04
P <MDA 16.14 0.002 0.015 0.18
Q <MDA 3.40 0.000 0.004 0.05

*)

Insufficient second urine sample for analysis prevented further investigation.
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