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A Study on Design of Transport Container for Radio-activated Targets
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Abstract KOMAC (Korea Multi-Purpose Accelerator Complex, KAERI) has been operating a
100 MeV proton accelerator and is going to produce *®Ga isotope which is useful for diagnosis of cancer.
So, it is necessary to develop a transport container for radio-activated targets. In this study, we carry
out shielding analysis and structural analysis for the radio-activated target transport container using
simulation programs. According to the Type A standard, the transport container includes an inner
container and an overpack container. The main material of inner container is lead, and the shape is
cylindrical with diameter of 152 mm, height of 142 mm and weight about 29 kg. It is planned to verify the
possibility of field application through production of the transport container prototype in the future.

Key words: Radioactive isotope, Target, Container, A Type, Gamma

1.4 2 A 397 e 100 Mey, 20mA FHA7 1S
29okT 900, 47104 det PR 9e B

WA A ESIL o] 87142 R, AT, AE, 94, vh, A, AR/5A, UA/8, 9%, o8 o
SR 5 TR Hololl AAM J12/S8AT LB 7|2 5 TR AT Hopo] 2gokm ek

Gl BEET glon, 7} Bolo MAlu vl A% o] F JRRofel At TR AR g PANFNAL
2o 71% ol §o] Z/HE AOR AT Itk AU o FASE 9J5h A7 Fo glow], M2 o A9 L A=
AL ofn] WA o] §71&o] 44710 FOlEHA W o BEHL 2§ PIYENUL F 2 £Y0 oJF
ABANL0] o1 DAY ATE B FWSKT 9 ok FEY PAIENDL (“Ge/MGa, TCu) L FA

o, A TN PIATM (A7), Folerter]  asb] 947 Ak AYsT 9iek ol wet o2 At
(), A7) 34 9, 440 A (29), 5 AEAALe] ks g stof} o Bo] AgteAelA
QAR (24D, AT A 9 () 55 AvIATe] QT ol $AA Sl 750l Wastet
671 g 44718 23 N 75 Foll UPL 5O Y ST ARG PAEAN L] LS 919 B HF
AR AT (FABSFA TR AL T S| 6

http://www.ksri.kr/ *Corresponding author. Hey Min Park
Copyright © 2023 by Tel. +82-2-3414-2038 Fax. +82-2-3414-2031 E-mail. hmpark@orionenc.com
Korean Society of Radiation Industry Received 10 May 2023 Revised 30 May 2023 Accepted 1 June 2023

191



JOURNAL oF RADIATION INDUSTRY

o
o)
riot

€ AH8steE TB- *47‘15."5'} tha] ZUj= o}l FA Al 9]
28 A S QY4 9] o|&A| A 9] F-=0] n| X5}t
ofef & Oq-’r“‘"ﬂ/ﬂh AR R AT (YA o] gl
T A AL AR of|AQ HiALE BHEE (E548 T
A=

AT D) ©Ge/®Gal] 28HS 5l AL BAEL
2987 S AASHL, WA Al FxaiAS B

ol

febg e BoyoknA gt

2 Testel WAER SO T D gulo] Tt 74"
Apaz5e A36E7A 0] LuHE7) T % AL A
851 o] QUeH1].

A QR 0] 7))l Bk A Agozol

Tl o

x4
2
BN

(R}
ot

Table 12 8Ge/égGa Z9] A}, A, TS UERY T Sl
A2 o HEoHE S Slrlst,
270 o]2)o] ARl A gokE

= S =

U= Sultth AY 2t V|EC R AR AT A, B

& 23817 otk FTi]

Table 1. Ay, A, values of radionuclide

Radionuclide (atomic number) A, (TBq) A, (TBq)
Germanium (32) . o
#Ge §X10 $%10
Galli 31
68; fomm (31) 5x107 %107
a

2.1.2, %A =
A AR SGe/oGa F SGe] WIS 2708

O]O]Dil AR g o 2 5iste] $8Ga0] Hit §HEQ
“Ga WA717} 68 olT, g+ BIE B3 “zn oyg
Q}QE} Bl A] 322% B8 1,077 keV FUHA-S W&}

11, 177.82% &2 511keVE] AFFMHA-S HESITH3
Table 2= ®Ga: 1 Ci (37 GBq) A4t A] ®WALstE 2o
AR F YRS Hojerh #4549 YAbs %
2 Z 7.18 Ci (235.6 GBq) ©|™, 3t (Hot Cell) HHF-llA]
AAZA 2Ro| ofsff FHFHTh
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Fig. 1. Radio-activated target model.

Table 2. Radionuclide characteristic of radio-activated target

Radionuclide GBq Ci
87r 1.3 0.035
¥7r 1.1 0.029
22mNb 0.6 0.016
8y 2.8 0.075
*INb 0.0 -
PmNb 0.0 -
1mNb 0.0 -
Mo 0.0 -
“Ga 90.5 2.445
1Ge 72.0 1.945
%Ga 37.0 1
BGe 37.0 1
“Ge 18.1 0.489
SZn 5.1 0.137
Total 265.6 7.18
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Fig. 2. Transport container design model.
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Fig. 3. Transport container full model for shielding analysis.
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Fig. 8. Stress distribution of stacking analysis.
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Fig. 9. Stress distribution of penetration analysis.
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