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Abstract: In this study, tungsten (W) powder, which is high atomic number element among inorganic maerials was con-
sidered as an alternative material for the lead (Pb) generally used as radiation shielding material. The shielding sheets
were prepared by the complexation of tungsten powder and polyurethane (PU), and their optimization was carried out.
The sheets were prepared by increasing the tungsten contents to the polymer where the composition was 1:1, 1:5, and
1:10 (polymer:tungsten). The morphology of sheet was investigated by using optical microscopy and scanning electron
microscopy (SEM). The increases of both sheets density and their shielding efficiency were observed with increasing the
contents of inorganic filler into composite. The weight of tungsten in the final shielding sheet was confirmed through a
heat treatment and the optimized composition ratio was obtained by considering the total weight and mass attenuation
coefficient of the sheet.
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)73 (scanning electron microscope, SEM)} 38t 7d-S
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S5%7F Y $ 60°C S 2olA 24417 AZE o, J1EAL
£ PUP-7195A, M, 100000~150000, 5-1)S AH&3F0 3L, &
tj= N,N-dimethylformamide(DMF, 99.5%, thd)S AME-8191
=3

FHAE] ool H|=, 7i2Hol ARSE S 1T 30 wt%
PU &8 Ao} 20 HF 89 A2 20l AH A=
3Tk 30 wi% PU &9 Al=E PU (30 2/ DMFE(70 g)
£ 100 mL f2] wlo]de] ¥, wHk7|(SM3000D, 2
H)E 2477F wnkste] 93] =21 F eA7F o) | sk
7125 AASA 28 AE B2ES DMPo| Wil 2
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Table 1. Preparation of the Compositions of the Final
Solutions

W-1 W-2 W-3
Ratio (polymer:metal) 1:1 1:5 1:10
Metal (g) 3.2 16 32
Polymer (g) 32 3.2 32
Solvent (g) 18.133 18.133 18.133
Total solution (g) 24533 37333 53.333
Weight required for 1 kg/m? 6.4 6.4 6.4
(polymer + metal, g)
Final sheet weight (kg/m?) 1 1 1
Casting solution weight 24533 12.446 9.698

required for 1 kg/m’ (g)
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Figure 1. Measuring device for X-ray shielding sheet.
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Table 2. Properties of Shielding Sheet

Sample Weigl;t Thickness Densi‘gy

(kg/m”) (mm) (g/em’)
W-1 1.447 £ 0.039 1.996 + 0.301 0.740 + 0.042
W-2 1.121 + 0.052 0.700 + 0.076  1.659 + 0.401
W-3 1.111 £ 0.033  0.472 +0.101 2.352 + 0.028
W-1(2 layers) 2.944 + 0.068 3.992 + 0.602 0.740 + 0.084
W-2(2 layers) 2.302 + 0.104 1.409 + 0.152 1.723 + 0.802
W-3(2 layers) 2.250 + 0.066 0.963 + 0.202 2.337 + 0.056

Figure 2. X-ray shielding rate and mass attenuation coefficients in
1 and 2 layer-shielding sheet.
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Figure 3. Mass attenuation coefficient of tungsten weight in shield-
ing sheets.
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Figure 4. X-ray shielding rate and mass attenuation coefficients in
1 and 2 layers shielding sheet.
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Figure 5. Mass attenuation coefficient of tungsten weight in shield-
ing sheets.

Table 3. Content of Tungsten Powder in Shielding Sheets
W-1 W-2 W-3
5345+ 096 8437 +£240 9647 +1.20

Content (%)

Tungsten weight

in sheet (ke/m’) 0.773 £ 0.014 0.946 = 0.027 1.072 + 0.013
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