The comparative analysis of electromagnetic shielding efficiency of graphene oxide composites with different silver nanostructures

S. Dorontić1, D. Kepić1, M. Yasir2, K. Haddadi3, B. Nardin4, S. Jovanović1
1Vinča Institute of Nuclear Sciences - National Institute of the Republic of Serbia, University of Belgrade, Mihajla Petrovića Alasa 12-14, 11351 Belgrade, Serbia

2Department of Computing Science, University of Oldenburg, D-26129 Oldenburg, Germany
3Univ. Lille, CNRS, Centrale Lille, Univ. Polytechnique Hauts-de-France, UMR 8520 - IEMN - Institut

d’Electronique de Microélectronique et de Nanotechnologie - Lille, 59650 Villeneuve-d’Ascq, France

4Faculty of Polymer Technology, Ozare 19, 2380 Slovenj Gradec, Slovenia
e-mail: sladjana.dorontic@vin.bg.ac.rs
The electronic devices and gadgets that emit electromagnetic waves are omnipresent in modern society. They are causing the saturation of the environment with electromagnetic waves that might jeopardize human health 1[]
, emphasizing the need to seek effective electromagnetic shielding materials 2,3[]
. This study provides a comparative analysis of the electromagnetic interference shielding effectiveness (EMI SE) of graphene oxide (GO) composites with two distinct silver nanostructures: AgNWs and AgNPs. AgNWs were synthesized using the "polyol" method and combined with GO, while AgNPs were directly formed on GO through low-dose gamma irradiation. By applying different microscopy and spectroscopy characterization techniques, the morphological and structural properties of the prepared composites were examined. The EMI SE measurement revealed a superior EMI SE of GO-AgNW composites compared to GO-AgNPs. Composites with higher concentrations of AgNWs exhibit increased total shielding effectiveness and reflective shielding effectiveness (SET values of 0.9, 1.4, and 4.0, and SER values of 0.4, 0.8, and 2 dB for GO-AgNWs 5:5, GO-AgNWs 3:7, and GO-AgNWs 1:9, respectively) (Figure 1.). As the amount of AgNWs in the composites increases, there is a slight rise in the measured SEA values, which increase from 0.4 dB to 1.9 dB concerning the AgNWs content. This difference may be attributed to the structural differences between the Ag nanostructures.
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Figure 1.  SET, SEA, and SER values for GO-AgNWs 5:5 (a), GO-AgNWs 3:7 (b), and GO-AgNWs 1:9 (c), measured in the frequency range of 8-12 GHz. Reproduced with permission [4]. Copyright: Int. J. Mol. Sci. 2024.
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