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Fig. 1. Energy spectrum of diagnostic radiation operation of 100
kVp.
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Fig. 2. The linear attenuation coefficients as a function of radia-
tion energy in keV.
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Table 1. Comparison the percent of transmission of experi-
mental absorber to that of lead 0.5 mm thickness as a func-
tion of primary x-ray beam energy.

Energy 5o kvp 70 kvp 90 kVp 110 kvp

Medium

Pb 0.1 0.9 32 48
Absorber 1 0.3 0.6 2.0 42
(0.42 mm Pb)

*Absorber 11 0.1 0.3 1.0 24
(0.5 mm Pb)

*% of transmission of Absorber II derived from calculation as
based attenuation of Absorber I.

a 50 kVp X rays
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% of fluence

keV
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Table 2. Comparison the percent of transmission of scattered
rays from phantom in 0.42 mm Pb equivalent thickness of
experimental absorber to that of lead 0.5 mm thickness as a
function of scattered beam from a given nominal x-ray
energy.

ominal energy
@N\ 50 kVp 70 kVp 90 kVp 110 kVp

Pb 24 2.5 4.2 5.1
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(0.42 mm Pb)
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Fig. 5. (a) Energy fluence as a function of operation energy for 50 kVp x-rays. (b) Energy fluence as a function of operation energy

for 100 kVp x-rays.
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Development of Lead Free Shielding Material
for Diagnostic Radiation Beams

Tae Jin Choi*, Young Kee Oh', Jin Hee Kim', Ok Bae Kim'

Departments of *Medical Bio—Physics Engineering,
TRadiation Oncology, School of Medicine, Keimyung University, Daegu, Korea

The shielding materials designed for replacement of lead equivalent materials for lighter apron than that of lead
in diagnostic photon beams. The absorption characteristics of elements were applied to investigate the lead free
material for design the shielding materials through the 50 kVp to 110 kVp x—ray energy in interval of 20 kVp
respectively. The idea focused to the effect of K—edge absorption of variable elements excluding the lead material
for weight reduction. The designed shielding materials composited of Tin 34.1%, Antimon 33.8% and lodine
26.8% and Polyisoprene 5.3% gram weight account for 84 percent of weight of lead equivalent of 0.5 mm
thickness. The size of lead—free shielder was 200x200x1.5 mm?® and 3.2 g/cm® of density which is equivalent
to 0.42 mm of Pb. The lead equivalent of 0.5 mm thickness generally used for shielding apron of diagnostic
X rays which is transmitted 0.1% for 50 kVp, 0.9% for 70 kVp and 3.2% for 90 kVp and 4.8% for 110 kVp
in experimental measurements. The experiment of transmittance for lead—free shielder has showed 0.3% for 50
kVp, 0.6% for 70 kVp, 2.0% for 90 kVp and 4.2% for 110 kVp within +0.1%. respectively. Using the attenuation
coefficient of experiments for 0.5 mm Pb equivalent of lead—free materials showed 0.1%. 0.3%, 1.0% and 2.4%,
respectively. Furthermore, the transmittance of lead—free shielder for scatter rays has showed the 2.4% in
operation energy of 50 kVp and 5.9% in energy of 110 kVp against 2.4% and 5.1% for standard lead thickness
within +0.2% discrepancy, respectively. In this experiment shows the designed lead—free shielder is very effective
for reduction the apron weight in diagnostic radiation fields.

Key Words: Radiation protection, Lead—free shielding material, Spectrum of x—ray beam, Apron
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