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[Fg. 2] Pad of Silicon & TiO, mixture
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(Table 1) 10-Times Mean dose value of Shielding material at 60 kVp and 100 kVp (unit : mR
Shield Thickness of S-TIO, pad (m)
e materials NA | 05mPo
. 1 2 3 4 5 6 7 8 9 10 11 12 13
dose (MR)
60 kvp 41,27 1.68 38.53 | 33.70 | 29.37 | 2317 | 18.47 | 13.30 | 9.27 | 7.17 | 5.13 | 3.33 | 1.77 | 0.30 | 0.00
100 kvp L B B - . -
B : 58.55 8.63 56.24 | 50.20 | 46.55 | 43.51 | 41.87 | 40.50 | 37.34 | 33.89 | 30.18 | 27.42 | 23.65 | 20.14 | 16.77
(0.25mmCu filter)

Shield Thickness of Si-TiO, pad (mm)
terial
Vel MEES | A | 05m Po
casur 14 15 16 17 18 19 20 21 22 23 24 25 26
Mean dose
60 kVp 41,27 5.95 NM | NM|NM|NM|NM|NM|NM|NM|NM|NMI|NM/|NM| NM
100 kvp 55,55 8.63 14,82 | 11,67 | 10,02 | 7.81 | 5.25 | 291 | 1.87 | 0,52 | 0.13 | 0,00 | N/M | N/M | N/M
(0.25mmCu filter)

Note. Sit silicone, TiO;: titanium dioxide, N/A: Not accepted, N/M: Not measured.
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(unit = %)

Shield Thickness of Si-TiO, pad (mm)
materials
(sample) | nyA | 0.5 mPo
1 2 3 5 6 7 8 9 10 11 12 13
Shielding
ratio(%)
60 kVp 0 95.92 6.63 | 18.34 | 28.83 | 43.85 | 55.24 | 67.77 | 77.53 | 82.62 | 87.56 | 91.93 | 95.71 | 99.27 | 100
100 kvp ,
_ . 0 85.26 3.94 | 14,26 | 20.49 | 25.68 | 28.48 | 30,82 | 36,22 | 42,11 | 48.45 | 53.16 | 59.60 | 65.60 | 71.35
(0.25 mmCu filter)
Shield Thickness of Si-TiO» pad (mm)
materials
(sample) | NyA | 0.5 mPo
14 15 16 18 19 20 21 22 23 24 25 26
Measured
Mean dose
60 kvp 0 95.92 NM|NM|NM|NM|NM|NM|NM|NM|NM|NMI|NM/|NM|NM
100 kvp -
. 0 85.26 74.68 | 80.06 | 82.88 | 86.66 | 91.03 | 95.02 | 96.80 | 99.11 | 99.77 | 100 | N/M | N/M | N/M
(0.25mnCu filter)

Note. Sit silicone, TiO;: titanium dioxide, N/A: Not accepted, N/M: Not measured.
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*Abstract

Preliminary Study for Development of Low Dose Radiation Shielding Material
Using Liquid Silicon and Metalic Compound

Seo Goo Jang"®-Su Chul Han?-Sung Jin Kang®-sung wook Lim*-Sung Soo Lee"?

D Department of Medical Science, Graduate School of Soonchunhyang University
? Divisoin of Medical Radiation Equipment, Korea Institute of Radiological and Medical Sciences
Y SoonChunHyang University Hospital
Y Graduate school of SeJong University
¥ Depatrment of Preventive Medicine, Soonchunhyang University

This study measured and compared the protective clothing using Pb used for shielding in a diagnostic
X-ray energy range, and the shielding rates of X-ray fusion shielding materials using Si and TiO,. For the
experiment, a pad type shielding with a thickness of 1mm was prepared by mixing Si-TiO,, and the X-ray
shielding rate was compared with 0.5mmPb plate of The shielding rate of shielding of 0.5mmPb plate
95.92%, 85.26 % based on the case of no shielding under each 60kVp, 100 kVp tube voltage condition,
When the shielding of Si-TiO, pad was applied, the shielding rate equal to or greater than 0.5 mmnPb plate
was obtained at a thickness of 11mm or more, and the shielding rate of 100% or more was confirmed at
a thickness of 13mm in 60 kVp condition, When the shielding of Si-TiO, pad was applied, the shielding
rate equal to or greater than 0.5 mnPb plate was obtained at a thickness of 17 mm or more, and a shielding
rate of 0.5mmPb plate was observed at a thickness of 23mm in 100 kVp condition, Through the results of
this study, We could confirm the possibility of manufacturing radiation protective materials that does not
contain lead hazard using various metalic compound and liquid Si. This study shows that possibility of
liquid Si and other metalic compound can harmonize easily. Beside, It is flexible and strong to physical
stress than Pb obtained radiation protective closthes. But additional studies are needed to increase the
shielding rate and reduce the weight.

Key Words : Radiation Shielding, Radiation protective clothing, Liquid Silicon, TiO,, Metalic Compound
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