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Preparation and Performance of Fast-curing, Flame-retardant Shielding Composites Based on Polyurethane
Ni Minxuan, Tang Xiaobin, Zhang Yun, Chen Tuo, Chen Da
(Department of Nuclear Science and Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : During the decommissioning of nuclear facilities, if the radioactivity of the waste was evaluated improperly, the
radiation dose the workers received would exceed the standard when the facilities were under the process of cutting and dismantling,
so a new type fast-curing, flame-retardant shielding composites based on polyurethane were prepared with the shielding filler of WO,
and flame-retardant of Zinc borate (ZB) through one-step, laboratory-scale method. The effects of the content of the two fillers on
curing time, microstructure, density, compressive strength, flame-retardant property, and -y -ray-shielding performance of the com-
posites were studied. The results show that the cream time of two-component polyurethane blending system is stable and the tack-
free time decreases first and then increases with the increase of fillers content, but faster curing speed is still kept. The fillers mainly
exist in the cell wall, as the fillers content increases, the cell size is decreased, the density increases and the compressive strength
decreases. The limiting oxygen index (LOI) increases as the ZB content increases. The <y -ray transmittance at different energies de-
creases as the WO, filler content increases. However, the shielding performances of the composites become bad with the <y -ray ener-
gy increasing. But under the same energy, increasing the thickness of the composites can improve the shielding performances. When
the mass fraction of WO, and ZB is 40% and 20% respectively, the new type shielding composite has short curing time, good flame-
retardant and mechanical properties, and has better +y -ray shielding performance under irradiation of medium-low <y -ray energy, it
has a large potential application in protecting the workers from irradiation during the decommissioning of nuclear facilities.

Keywords : shielding material ; fast-curing ; polyurethane ; flame-retardant ; compressive strength
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