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Z A bV : Shielding performance of a new coating material composed of polyurea
resin and tungsten carbide against X-rays
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1. Introduction

While lead (Pb) is widely used as a common shielding material against radiation, the use of lead
is considered to be unfavorable because of its adverse health effects. World Health Organization
(WHO) has identified lead as one of the 10 most critical chemicals threatening public health
that require action to protect people’ s health. According to this fact, the authors have tried
to find an alternative shielding material that is non—-toxic, environmentally friendly, and cost-—
effective.
2. Materials and Methods

As a possible shielding material that could be an alternative to lead, we employed a polyurea
resin containing tungsten carbide (WC-resin) which was confirmed to have no toxicity. Four WC-
resin plates each having different WC concentrations (15, 20, and 30wt%) were prepared. Shielding
effects were examined by using radiophoto—luminescence glass dosimeter (RPLD) (GD-352M, Chiyoda
Techno Corp.). Four RPLD rods each were irradiated with 1Gy X-rays at four levels of X-ray tube
energy: 70 kV, 90 kV, 120 kV, and 160 kV under changing thickness of the WC-resin layer (Fig. 1).
Comparative experiments using aluminum and lead plates were also conducted
3. Results and Discussion

Based on comparative analyses of the data obtained for X-rays, the shielding performance of the
novel material (WC-resin with >15wt% WC) was found to be superior to that of aluminum. The
shielding effects increased with the concentration of WC. While the lead was the most effective
shielding material in any case, the 10-mm thick WC-regin with >30wt% showed a high shielding
performance comparable to the lead against 160kV X-rays.
Though further investigations about the stability and reproducibility are needed, the obtained
data in this study indicates a good potential of WC-resin for various applications as a safer
shielding material.
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