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ABSTRACT

Lead is a very useful material in shielding radiation in hospitals. But lead is toxic. Therefore, there are many
studies on substitutable materials, Typically, there are many studies using tungsten. In this study, we investigated
the physical properties of lead and tungsten and the Half value layer. As a result, lead having higher atomic
number showed higher cross - sectional area than tungsten. But, at the same size, the electron density of tungsten
with a high density is about 1.7 times higher than that of lead. In MCNPX simulation, the shielding effect of
tungsten is about 1.4 times higher than that of lead, It was confirmed that tungsten had better shielding efficiency
than lead. However, considering the economic aspect, tungsten is a rare metal, which is about 25 times more
expensive than lead, which is considered to be inappropriate as an alternative to lead.
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Table 1. Physical properties of elements

W Pb
Atomic number 74 82
Density(g/cm®) 19.25 11.34
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NA: Avogadro number, M: Atomic mass
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Table 2. Field of medical radiation

Field Energy
Diagnodtic x-ray 50 keV
Gamma camera 140 keV

PET 511 keV

ing detector

Shield

® Source

vacuum

Fig. 1. Geometrical structure for Half-value layer.

III. RESULT
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— Tolal Atienuation with Coherent Scattering = Total Attenuation with Coherent Scattering

Incoherent Scattering
———  Photoelectric Absorption

Incoherent Scattering
———  Photoelectric Absorption

(a) Tungsten (b) Lead

Fig. 2. Attenuation coefficient curve of a material.

Table 3. Linear attenuation coefficient and Half layer Thickness of materials

(a) Linear attenuation coefficient (cm-1) (b) Half layer Thickness(cm)
Mo keV 50 140 511 Moo keV 50 140 511
Pb 9.12E+01 2.29E+01 1.83E+00 Pb 7.60E-03 3.03E-02 3.79E-01
w 1.15E+02 3.04E+01 2.65E+00 w 6.05E-03 2.28E-02 2.61E-01
Diff. (%) 125.59 133.19 145.02 Diff. (%) 79.62 75.08 68.96

3. ¥ Table 4. Half layer thickness using MCNPX (Unit: cm)
MCNPXE o] gote] AdFredl mhe AFEe ool W 140 st
SAste] R7bSe] FAE Rde A7 Table 49} Pb 9.60E-03 3.40E-02 5.00E-01
ol oA e} 4o FF/o wE wrlEe FA w 7.20E-03 2.30E-02 3.60E-01

7 ey Diff. 75.00 67.65 72.00

175



Analysis of Shielding Effect of Lead and Tungsten by use of Medical Radiation

IV. DISCUSSION
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