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Performance Evaluation of Gamma ray Shielding of Antimony Shielding Sheet

Sang-Hyun Han

Department of Radiological Science, Hanseo University

Abstract In this study, the dose of antimony shielding sheet was measured and the shielding rates according to the dis-
tance between the radioisotopes and the detector was analyzed according to the type of ®"Tc, F, *"T1, ', "I using
the antimony shielding sheet. The detector was used with an inspector, Six sheets of 0.25mmPb were prepared with 20
em width and length, Measurement results using ®Tc, 'T1, and I showed that as the thickness of the sheet became
thicker, the farther the distance from the source to the sheet was, the smaller the transmitted dose amount was
measured. It was analyzed that a thickness of 1,50 mm or more was required to obtain a shielding rates of 90% or more,
In the experiments of F and ™I, the dose value was highest when 0,25 mm sheet was used, and the shielding rates was
negative, unlike the results of other radioisotopes, Since M1 are used when using antimony sheet and “F and "' have
no shielding effect, it is thought that it is effective to reduce dose by repeating training and simulation training so that
work can be done in a short time,
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Fig. 1 Dose calibrator Fig. 2 Inspector

Fig. 4 Experimental layout
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Fig. 3 Antimony sheet
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1. 9" Tc MM xtmlE

T o] 83 Aol A Qe AFAETL ¢l uff A
27 13,66 mR/hr(30 cm), 4,64 mR/hr(50 cm), 1.13
mR/hr(100 cm) &2 ST}, A|ES] FA7t FAUES
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T A7 SAE S AHES FAV FAYLESE A&
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£ UEth(Table 1), (Fig. 5).

2. °F MM XtmE

BRo- o] 83t 24712 0.25 mof|A] 89,83 mR/hr(30 cm),
32.08 mR/hr(50 cm), 7.82 mR/hr(100 cm)2 Ueh} A EES
AREE1A] koFS el 72.91 mR/hr(30 cm), 24,64 mR/hr
(50 cm), 6,35 mR/hr(100 cm) ZAZFE Tt =718}, 0,50 mm

Table 1 Measurements of *™Tc

FEl= oA FHastod 1,50 iAol 4] 68,89 mR/hr(30 cm),
23.78 mR/hr(50 cm), 6,01 mR/hr(100 cm) © 2 =A%)t}
Ao o S5k AHEH Ayt dold4E 54t
& A Uebtal, FFe A& 1.25 mof|A] 3,27%(30
cm), 0.27%(50 cm), 3.07%(100 cm) 2 VERH AL, 1,50 mmof|A]
5.51%(30 cm), 3.49%(50 cm), 5.32%(100 cm) & e 1,25
me} 1,50 mn FAE A7t FANA HE 58] AHleE
UepHtHTable 2), (Fig. 6).

3. 0TI MRIOIA RIHE
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A A8 Apolle AT FAPL AR 2o
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= YeRtH(Table 3), (Fig. 7).

Distance Thickness(mm)
source Measurements
(cm) 0 025 05 075 10 125 15
30 13.660 12,182 7.671 5.285 3.285 2.106 1.685
% Dose rate _
"Tc 50 4,646 4,153 2,655 1,892 1,128 0.782 0.614
(mR/hr)
100 1.135 1.025 0.695 0.489 0.281 0.201 0.159
Table 2 Measurements of "°F
Distance Thickness(mm)
source Measurements
(cm) 0 025 05 075 10 125 15
30 72,911 89.832 84.038 75.956 73.436 70.524 68.893
D ~ )
18R (‘;E;j;e 50 24644 32086 29952 27877 25805 24576 23782
100 6.351 7.823 7.284 6.621 0.394 6.156 6.013
99mTe 18
100 | 10
§ 80 ﬁ 5
& < O
% 60 %— 5 0
£ / ~-Sb 30cm B.10 —5b30cm
2 40 /' —5b 50cm ._%:-15 —5b50cm
& 20 -=-Sb 100cm 220 -+-5b 100cm
-
® 25
0 -30
0 025 05 075 1 125 1.5 35

Thickness(mm)

Fig. 5 Shielding rate of *™Tc

Thickness(mm)

Fig. 6 Shielding rate of '®F
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Table 3 Measurements of 2Tl

Distance Thickness(mm)
source Measurements
(cm) 0 025 05 075 10 125 15
30 5.039 3.098 1.727 1.244 0.898 0.606 0.501
) Dose 1
1) ose rate 50 1.799 1138 0.631 0,445 0.353 0.234 0,184
(mR/hr)
100 0.544 0.342 0.198 0.149 0.113 0.091 0.074
Table 4 Measurements of ™'l
Distance Thickness(mm)
source Measurements
(cm) 0 025 05 075 10 125 15
30 11.327 15.894 14,782 13.643 12.772 12,161 11.861
131y Dose rate 50 3,718 5.491 5.182 4.862 4.627 4,391 4181
(mR/hr)
100 0.912 1.301 1.208 1.112 1.041 0.998 0,961
201'” 131|
100 ’7 O T T T T T 1
§- 80 % -10
T;’ / §
' 60 T-20
¥ / g
T 40 £-30 ——Sb50cm
Q2 -
z 50 / 40 ~+-5b 100cm
=
w
0 1 1 1 | -50
0 025 05 075 1 125 15 P
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Fig. 7 Shielding rate of 'l
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Bt —40% o[40] Xpue-& LEPEHTable 4), (Fig, 8),
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Fig. 8 Shielding rate of 131l

8-S L A3l PITIE o83t AF AT} Hl2al]
0.50 7% FAF A7 &e] Z71E Holthr} 0,75 e
= ohulgl A &S UETHTable 5), (Fig. 9).
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QrE|Z AHAEQ] Frubdd 29 4537}
Table 5 Measurements of "%
Distance Thickness(mm)
source Measurements
(cm) 0 025 05 075 10 125 15
30 10,313 6.697 3.813 2.524 2,004 1,743 1,496
, Dose rate
123 = Oz
1 (mR/ho) 50 3.735 2,453 1.364 0.964 0.723 0.661 0.595
100 1.016 0.649 0.374 0.268 0.227 0.185 0.171
123) Antimony
100 100 -
R /” g 50 /’7[52
g T
g 60 B
w0 / —~Sb 30cm @w 0 —_—
'% 40 / —_Sb50cm % 25 0.75 1 1.25 1.5
5 20 -=-Sb 100cm = 50
0 -100

0 0.25 05 0.75 1 1.25 1.5
Thickness(mm)

Fig. 9 Shielding rate of |
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Fig. 10 Shielding rate of Antimony
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