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Abstract Title: Study of high-strength polypropylene from the melt (HMSPP) irradiated with calcium carbonate/silver nanoparticles for purposes of bactericidal activity.
Duclerc F Parra1, Orélio Luiz da Silva, Ademar B Lugão3
1,2,3 Chemical and Environmental Center – Nuclear and Energy Research Institute,      IPEN/CNEN(Brazil)

Abstract 
Calcium carbonate (CaCO₃) is an important mineral abundant in all sedimentary rocks used commercially. The chicken eggshell contains 40% calcium in the form of CaCO₃. There are several studies on the influence of the addition of calcium carbonate on the physical and rheological properties of the materials. The aim of this work was to evaluate the influence of the addition of CaCO₃ with silver nanoparticles (CaCO₃/AgNP) in proportions of 0.1 and 0.3%,  on the properties of HMSPP 12.5 kGy films and pellets. The washed, sanitized, oven-dried and milled shells were characterized to obtain the eggshell powder, for use in the present work. Gamma irradiation was used for: 1) Preparation of HMSPP, in the irradiation of PP at 12.5 kGy; 2) CaCO3/AgNP compatibility in HMSPP at 30kGy and 50kGy; 3) Evaluation of stability under radiation in terms of whether the mechanical properties are affected or not in the compatibility stage. The characterization tests carried out for this study were FTIR, DRX, TGA, DSC, as well as bactericidal test. The results indicated the presence of CaCO3 / AgNP in the polymeric films by FTIR absorption. DRX silver peaks of 2ϴ to 38.5 (111) and 44.5 (200) confirmed the presence of silver in CaCO3. The DSC result indicated that the presence of CaCO₃/AgNP in the samples did not alter the melting Tm (155.16 ° C / CaCO₃ / Ag 0.1%; 157.52 ° C / CaCO₃ / Ag 0.3%) or the crystallinity of the HMSPP polymer (44.16% and 43.51%), respectively, to 0.1 and 0.3%. In addition, the TGA analysis indicated for both film samples, in different concentrations of CaCO3 / AgNP, the same decomposition profile, showing no influence of radiation or CaCO3 / AgNP on the thermal stability of the nanocomposites. The nanocomposite presented biocide activity.
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