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The microwave absorbing properties of double layer hybrid nanocomposites with Barrium Titanate (BaTiO3) and polyaniline (PANI) modified-BaTiO3 were comparatively investigated in 2-14 GHz frequency. Double layer microwave absorbing composites were designed based on polyvinyl butyral (PVB) matrix filled with BaTiO3 and PANI modified-BaTiO3 nanoparticles. Firstly, the ammonium per sulfate [(NH4)2S2O8 (0.5 M)] used as an oxidant was added drop wise to the aniline monomer (0.5 M) in a 100 mL H2O solution containing para-toluene sulfonic acid (p-TSA) (1M) under rigorous stirring to initiate polymerization. After addition of oxidant agent, the initially weight purchased BaTiO3 nanoparticles were added to solution and the polymerization reaction was kept under constant stirring for 12 h. Hence, PANI-coated BaTiO3 nanoparticles were obtained by filtering and washing the suspension with deionized water. For comparative studies four type of composites i.e. COM1 (first layer: PVB/BaTiO3 and second layer: PVB/PANI modified-BaTiO3), COM2 (first layer: PVB/ PANI modified-BaTiO3 and second layer: PVB/ BaTiO3), COM3 (PVB/BaTiO3 with 3 mm thickness) and COM4 (PVB/PANI modified-BaTiO3 nanocomposites with 3 mm thickness). The thicknesses of the composites were determined to be 3 mm in total, with the first layer being 1.5 mm and the second layer being 1.5 mm. The complex permittivity and permeability of the composites have been measured at different microwave frequencies in 2–14 GHz via vector network analyzer (Keysight N9926A). The reflection loss (RL) of composites was calculated and evaluated from complex permittivity and permeability. The results show that, double layer hybrid nanocomposite (COM1) exhibits the largest RL and the widest bandwidth than those obtained from other composites. 
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