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Performance Evaluation of Radiation Protection Apron's
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Abstract Radiation exposure is on the rise as the working hours of radiation workers increase. Accordingly, the im-
portance of protection products for decreasing the dose of exposure has risen, and excellent X-ray shielding ability and
light weight are required, The purpose of this study is to compare the Pb which use currently and other elements in or-
der to reduce the exposure of workers to the most effective protection products. For experiment, we used the general
X-ray equipment and angiography equipment, and obtained the Pb and apron’s shielding rate, When the shielding rate of
Pb and apron was compared in general X-ray equipment, the shielding rate was 95.1% for Pb 0.5 mm, 96.1% for apron
0.5 mmPb and 95.6% for Bi+W 0.5 mmPb, When compared the shielding rate of each aprons in angiography equipment,
0.5 mmPb apron was the highest as 96.4% and Bi+W 0,25 mmPb apron was the lowest as 90,2% at the 50 c¢m distance,
The shielding rate of 0.5 mmPb apron was the highest as 95.7% and Bi+W 0,25 mmPb apron was the lowest as 85.9%
at the 100 cm distance. As a result of evaluating the apron efficiency through this study, 0.5 mmPb apron showed the
best shielding rate, but it was the heaviest apron, 0.35 mmPb apron and Bi+W 0.25 mmPb apron weighed light but had
low shielding rate. Through the results of this experiment, it is recommended that radiation workers reduce radiation ex-
posure by using more efficient protection products.
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Unit: mGy/s

1 2 3 Average Shielding rate(%)

Non-Pb (Basic Dose) 11.21 11.25 11.24 11.23 -
Pb 0.5 mm 0.53 0.53 0.55 0.54 95.2
Pb 1.0 mm 0.1 0.1 0.1 0.1 9.1
Pb 1.5 mm 0.03 0.03 0.03 0.03 9.7
Apron 0.35 mmPb A 2,12 2,01 2.07 2.07 81.6
Apron 0,35 mmPb B 0.78 0.84 0.83 0.82 92.7
Apron 0.5 mmPb A 1.25 1.25 1.25 1.25 88.9
Apron 0,5 mmPb B 0.44 0.42 0.43 0.43 96.2
Bi+W 0.25 mmPb A 2.53 2.54 2,68 2.59 76.9
Bi+W 0.25 mmPb B 1.01 1.01 1.01 1.01 91.0
Bi+W 0.5 mmPb A 1.7 1.7 1.75 1.71 84.8
Bi+W 0.5 mmPb B 0.48 0.5 0.5 0.49 9.6
Space suit 0.35 mmPb A 1.49 1.45 1.53 1.49 86.7
Space suit 0.35 mmPb B 0.95 0.96 0.95 0.95 91.5
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Table 2, The shielding rate of angiography equipment at the 50 cm distance Unit: uR/s
Dose of after use Dose of before use Shielding rate(%)
Apron 0,35 mmPb A 6 36.4 83.5
Apron 0,35 mmPb B 2.1 38.3 94.5
Apron 0.5 mmPb A 5.1 35.6 85.7
Apron 0,5 mmPb B 1.3 36.4 96.4
Bi+W 0.25 mmPb A 10.3 38.9 73.5
Bi+W 0.25 mmPb B 3.8 38.8 90.2
Bi+W 0.5 mmPb A 4.6 38.3 88
Bi+W 0.5 mmPb B 2 39 94.9
Space suit 0.35 mmPb A 4.2 39.4 89.3
Space suit 0.35 mmPb B 3.1 39.3 92.1
*A : Non overlapping state
*B : Overlapping state
Table 3, The shielding rate of angiography equipment at the 100 cm distance Unit: uR/s
Dose of after use Dose of before use Shielding rate(%)
Apron 0.35 mmPb A 1.7 7.8 78.2
Apron 0,35 mmPb B 0.8 7.9 89.9
Apron 0,5 mmPb A 0.8 7.3 89
Apron 0,5 mmPb B 0.3 7 95.7
Bi+W 0.25 mmPb A 2.2 7.5 70.7
Bi+W 0,25 mmPb B 1.1 7.8 85.9
Bi+W 0.5 mmPb A 1.4 7.7 81.8
Bi+W 0.5 mmPb B 0.8 8 90
Space suit 0.35 mmPb A 1.1 8.4 86.9
Space suit 0.35 mmPb B 0.8 7.6 89.5
*A 1 Non overlapping state
*B : Overlapping state
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