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Abstract 

Electromagnetic radiation from equipments in medical diagnostic centers or nuclear reactors causes ionization including gamma rays and x-rays that are  well known to be very harmful to  human  health. Therefore, flexible, light-weighed and environmentally friendly shielding materials that can replace toxic and very heavy Pb based materials are required.  
In the present work, synthesized and surface modified micro/nano B4C particles are distributed within polymeric matrices in order to obtain flexible shielding materials. The effect of surface functionalization and concentration of boron carbide on the distribution characteristics of boron carbide and the final properties of the composites are examined. 
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a)                      b)

Fig. 1.  The SEM images of the B4C particles showing the effect of starting composition in the sol gel process on the particle morphology for the samples sintered at 1400 oC for 5h; (a) tartaric acid, citric acid.
The Figure 1 (a) shows the SEM image of the sol-gel derived boron carbide powders after sintering at 1400 oC for 5h indicating that B4C particles with spherical morphology are obtained using citric acid in the starting composition while mostly hexagonal/polyhedral shaped morphology is achievable using tartaric acid, as shown in Fig. 1b. 
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Fig. 2. The optical micrographs of the surface modified boron carbide particle containing polyethylene composites plates (a) and flexible sheets (b) for measuring shielding properties. 
As shown in Figure 2 that the obtained boron carbide particles are successfully distributed within the polymeric matrices to obtain composites in the form of plate or very thin sheets (a and b, respectively) for the purpose of measuring shielding properties. It is also found that as the amount of boron carbide is increased within the composites, better shielding properties are recorded.   
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