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Abstract This study was conducted to investigate the penetration dose and shielding rates of tungsten shields used
in apron material by changing the type of source used in the nuclear medicine department, thickness of shielding
material and distance between the source and detector. For the experiment, the source, shield, and detector were
arranged in a straight line and measured with an inspector at a height of 100 cm. The highest shielding effect of
tungsten was measured for 2IT], while '®I showed a higher shielding effect than #mT¢. For the sources used in the
experiment, the penetration dose decreased with distance and the shielding rate was measured with thicker thickness.
However, the shielding rate of "*1I and "*F sources was found to be lower than when there was no shielding at 0.25
mmPb shield. Therefore, even if the radiation shielding effect of tungsten is high, considering the characteristics
according to the type of source and the thickness of the shielding material, it may be helpful to reduce the exposure.
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Fig. 1. Radioisotop (a)’"™Tc (b)"*F (¢)*"'TI (d)"'T (¢)'*1

Fig. 2. Shielding of Tungsten
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4% 0.25 mPbol Al 1.50 mPb 714 AHAE HHA AL
%—ﬂ‘:} O]Eﬁ o g a_H 99mTC<‘+ 18F 201T19+ 131 1231
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ol thet Fapd S St gl AHAAS *F‘-L
a7 3k AREEE 2 LpFe] 103] o)/ wHsste] 3
Stal Gt gks Tepslth SAE 2 AE A1) ol

&3 At

_ N.T.Sdose— T.Sdose o
Sh= N.T.Sdose = 100(%) (1)

* SR : shielding rate
* N.T.S : non tungsten shielding dose
* T.S : tungsten shielding dose

3. 2 ot
3.1 ¥"Tco| EntMEtnt RIHE
e AL o] &3 Tl ko] Avb g i}-ﬂ]
AZF §lel(0 my AHEAS A A=IF 30 end o

13.640 mR/hr, 50 cn¥ W} 4.665 mR/hr, 100 cn¥
1.197 mR/hr & & et 24 FAZ 0.25 ¥
S7HA 1.50 m71A] FAA 245 FAEe S5

Table 1. Transmission dose and shielding rate of *™T

e oA, ATlE 30 enttH 100 en/kA] B4
5 FHRAgS fopry FRAES AR e
A= 025 molA 13.40%(30 cm), 12.13%(50 cm),
10.94%(100 cm)Z YERET, 1.0 e ull 82.54%(30 cm),
82.68%(50 cm), 81.95%(100 cm)E 80% ©]4+¢] x}#H &
S UEt 283l 1.50 mY W 96.22%(30 cm),
95.41%(50 cm), 92.06%(100 cm)i 90% ©l’de] AlH&
s urEMu} AYZE 30 cntE 100 o7k B
A& 7aEE AoR UEldTtHTable 1).

3.2 ®Fo| EntM} XIS

BF A9E o]l AuAete] Aels WA =4
B Avp= A7 glol(0 m) EAAS H$ At
30 cn® W) 65.81 mR/hr, 50 cn® W 23.35 mR/hr, 100
em® m 5.61 mR/Aro 2 YERstt) 2k A 0.25 mE A
2SSl 30 emol A 69.921 mR/hr, 50 cmoll A
25.562 mR/hr, 100 cnol 4] 6.172 mR/hro 2 A H A&
ARESHA] ks mET Gor T3t A7 gro] FUtst
= Z23= B9ty 183z 0.50 mnE 1.50 mm7HA] A g
& Hedes A A S4E0 AHAE
FAA FFE FAEE A SAHAY FHAES
Ad&2 el Ay 025 meu -6.23%(30 cm),
-9.45%(50 cm), -9.97%(100 cm)2 7 W& LS
HA3, Tl 0.50 mn-E] AHEEo] F7Feke] 1.50 Y
= 39.60%(30 cm), 33.74%(50 cm), 31.36%(100 cm)=
30% ol’de] AH&-S eIt Table 2).

Dose rate(mR/hr)

Shielding rate(%)

Thickness(mm)
30 cm 50 cm 100 cm 30 cm 50 cm 100 cm

0 13.640 4.665 1.197 0 0 0
0.25 11.812 4.099 1.066 13.40 12.13 10.94
0.50 7.486 2444 0.673 45.12 47.61 43.78
0.75 4.241 1.379 0.412 68.91 70.44 65.58
1.0 2.382 0.808 0.216 82.54 82.68 81.95
1.25 1.288 0.489 0.173 90.56 89.52 85.55
1.50 0.515 0.214 0.095 96.22 95.41 92.06

Table 2. Transmission dose and shielding rate of '*F

Dose rate(mR/hr)

Shielding rate(%)

Thickness(m) 30 cm 50 cm 100 cm 30 cm 50 cm 100 cm
0 65.815 23.353 5.612 0 0 0
0.25 69.921 25.562 6.172 -6.23 -9.45 -9.97
0.50 60.453 22.024 5.394 8.14 5.69 3.88
0.75 53.522 20.315 4.945 18.67 13.00 11.88
1.0 48.428 18.592 4.66 26.41 20.38 16.94
1.25 43.677 17.146 428 33.63 26.57 23.68
1.50 39.752 15.473 3.52 39.60 33.74 31.36
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Table 3. Transmission dose and shielding rate of **'TI

2 7ES 30 cmollA] 9.781 mR/hrE ZA Y, 50 cnol
A 3.692 mR/hr, 100 cmoll 4] 0.913 mR/hr &2 ZA 9]
th AAAE ARE3E 0.25 moll A A3 A3 30 en
(12.292 mR/hr), 50 cm(4.881 mR/hr), 100 cmell A 1.161
mR/Mro 2 BF A3} n)szal) Tl Ak gho] Jow
Z7bke 232 QA 0.50 miFE 1.50 m7hA A
= 30 cnoll A 100 cn7bA] He| g2 Fapake 27
SAFAL T St 2 TS AHA §
S w0 mm)<] 7152 vasi R 1.0 mm(30 ecmA2)) F
S AHEE W9} 1.25 m(EE Ag)et 1.50 m(RE 7
Z) FAY v TR gho] FTletAtE R EE At
He2 Jehd A3 025 molA -25.67%(30 cm),
-32.20%(50 cm), -27.16%(100 cm)= 7FF v AHE
S B 125 molAl 4.45%(30 cm), 3.46%(50 cm),
5.47%(100 cm)Z e, 1.50 mmollAE 8.14%(30
cm), 7.04%(50 cm), 8.54%(100 cm)e] &S W}
(Table 4).

Dose rate(mR/hr)

Shielding rate(%)

Thickness(mm)

30 cm 50 cm 100 cm 30 cm 50 cm 100 cm
0 4.925 2.01 0.545 0 0 0
0.25 2.428 0.918 0.237 50.70 54.32 56.51
0.50 1.169 0.487 0.131 76.26 75.77 75.96
0.75 0.524 0.234 0.081 89.36 88.35 85.13
1.0 0.312 0.151 0.051 93.66 92.48 90.64
1.25 0.201 0.111 0.037 95.91 94.47 93.21
1.50 0.145 0.071 0.031 97.05 96.46 9431
Table 4. Transmission dose and shielding rate of B
Thickness(m) Dose rate(mR/hr) Shielding rate(%)
30 cm 50 cm 100 cm 30 cm 50 cm 100 cm
0 9.781 3.692 0.913 0 0 0
0.25 12.292 4.881 1.161 -25.67 -32.20 -27.16
0.50 11.587 4427 1.081 -18.46 -19.91 -18.40
0.75 10.583 4.116 0.994 -8.20 -11.48 -8.872
1.0 9.746 3.786 0.925 0.35 -2.54 -1.31
1.25 9.345 3.564 0.863 4.45 3.46 5.47
1.50 8.984 3.432 0.835 8.14 7.04 8.54
Table 5. Transmission dose and shielding rate of 1231
Thickness(mn) Dose rate(mR/hr) Shielding rate(%)
30 cm 50 cm 100 cm 30 cm 50 cm 100 cm
0 9.542 3.623 0.954 0 0 0
0.25 4.593 1.821 0.523 51.86 49.73 45.17
0.50 2.881 1.141 0.337 69.80 68.50 64.67
0.75 1.895 0.792 0.214 80.14 78.14 77.56
1.0 1.334 0.537 0.155 86.02 85.17 83.75
1.25 0.946 0.395 0.116 90.08 89.09 87.84
1.50 0.665 0.296 0.091 93.03 91.83 90.46
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