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The Analysis of radioactivity Concentration in drainage
when using a radioactive lodine

Kyung—Jae Lee'. Jin—Hyung Sul’, Young—Jae Park® and In-Won Lee’

'Department of Radiation Safety, Seoul National University Bun-Dang hospital, Seoul, Korea;
’Department of Nuclear Medicine, Seoul National University Bun-Dang hospital, Seoul, Korea

With regard to the use of radioiodine in domestic medical institution, the case of exceeding the allowance of
nuclear safety Act about radioactive concentration in drainage was found. Through understanding the cause of
exceeding case and analyzing radioactive concentration in drainage, evaluating the relationship of the public
waters in surroundings and usefulness.

From November 1, 2014 to April 30th, 2015, the research is aiming at domestic twenty hospitals for six months.
By using a HPGe gamma-ray spectrometer(Canberra DSA-1000) and GENIE-2000 Analysis software for
comparative analysis, measuring a radioactive concentration of radioiodine in drainage. Consequently, we
confirm the excess of radioactive concentration of radioiodine in seven medical institutions.

Conducting a survey of twenty hospitals and average radioactive concentration of radioiodine in drainage
appears 42,100 Bg/m®. The features of domestic hospitals where show a high radioactive concentration are a
number of medical treatment patient when using radioactive iodine and the absence of private rest room. During
1-131 whole body scan, the pretreatment procedure of urinating is considered emission of residual lodine. In
public waters, the cause of exceeding detect on radioactive concentration in drainage suppose a diagnostic
radioactive iodine.

We confirm the importance of enhanced education, providing a safety control instructions and installing a
private rest rooms for patients who injected a low capacity radioiodine. Also, constructing institutional and legal

management system is considered about the Emission management standard in drainage.

Emission management standard in drainage, Private restroom, Outlet, Low capacity
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Table 1. Criteria for discharging patients

BRIl (A1) Im 7] A& (A25)
ENR ES GBq mCi mSv/h
1-131 12 33 0.07

LSS A4S Ro) i Foluhe Shaje] w910 Qg Tk 9le] s Eupataro] 5 mSvE 2kl 7hs o] g Wby
AR 1m Aelol 4 o] AeEe 22 A A5t

2. 1m Ao K9] eFE-2 bap A1) o] 3 E] 1m A 2ol A heho 23E 1 m oo TR (FIAFE FE &
Srerg) S 245}

* ot 23] (Ra-223) = v} 2R (P-32, S1-89, Y-00) 1= TH2 7210 A] ml 2| ol wh - mlm|hin 7] 2ghe wh AlAISHA|
o,

pi=)

Seacl

g

e

Table 2. Comparison of emission control standards in drainage
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Table 3. Comparison of discharge standard and conditions between international organizations and korea
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Table 4. Comparison of discharge standard and conditions between different countries
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Fig. 1. Research process.
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Fig 3. Status of radioactivity concentration in drainage that
exceeding a emission management standard.
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Table 5. I"*' radioactive concentration of water sample

2424 vl & A5 = (Ba/m3) W) 3

CODE 1 2 3 4
2014001 9.46E+04 1.76E+05
2014002 1.36E+03 6.96E+03 4.90E+02
2014003 5.54E+02 103] =% =13 7=
2014004 6.08E+04 5.14E+03 MDAO| 5} MDAO| 5}
2014005 5.61E+04
2014006 2.46E+03 MDAo]3}
2014007 8.29E+02
2014008 5.03E+05 123 54 F 33 A&
2014009 6.80E+03 6.41E+03
2014010 2.97E+03
2014011 6.60E+04 7.90E+03
2014012 1.34E+04 1.07E+04
2014013 1.75E+03
2014014 9.45E+04 5.08E+03 4.32E+03
2014015 3.87E+02 4.33E+04
2014016 MDAO| 3} 103] =4 % 03] 4%
2014017 1.19E+03 103] =4 =13 7=
2014018 5.50E+03
2014019 9.07E+03
2014020 1.92E+04
BisE 4.21E+04
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Fig. 4. Comparison of number of outpatients.
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Fig. 5. Comparison of foreign usage.
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Table 6. MDA average of medical institutions that exceeding an
emission management standard

71 Al\\jle?age 71 Al\\jle?age
001 1.18E+03 004 7.18E+02
005 7.02E+02 008 1.36E+03
011 8.94E+02 014 9.65E+02
015 4.41E+02

Uncertainty Average (%) 3.65 %

Table 7. MDA average of medical institutions that under an
emission management standard

E | e | TS| e
002 6.14E+02 013 5.20E+02
003 3.28E+02 016 0
006 4.35E+02 017 7.29E+02
007 4,76E+02 018 6.22E+03
009 6.89E+02 019 4.74E+02
010 6.02E+02 020 6.54E+02
012 4.13E+02

Uncertainty Average (%) 11.6%
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