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Abstract 
[bookmark: _Hlk48969274][bookmark: _Hlk48969213]Hexagonal tungstate oxide nanoparticle (NPs) has received much attention because of its tunnel structure [1]. Alkali-doped tungsten bronze, MxWO3 is composed of the arrays of octahedral unit WO6 interconnected with their corners as is the case with tungsten trioxide ionic and electronic conductivities, which property has prompted studies seeking possible applications to sensors and superconductivity in NaxWO3 [2] and CsxWO3 [3]. The tungsten bronzers (MxWO3) with diﬀerent ions were synthesised and their electrochromic, near-infrared (NIR), nanostructure electricaloptical properties and photothermal oblation cancer trapped were studied, too [4]. We have synthesised new compounds showed that suitable nanocomposites as multi absorption in both TIR and MW [5,6]. In this work, The CsxWO3/PPy nanocomposites are prepared by solvothermal and interfacial polymerisation. The research results were studied for both UV-Vis (200–800 nm) and NIR (780–2400 nm) absorptions. CsxWO3 nanoparticles were successfully synthesised via solvothermal and its nanocomposites with polypyrrole and diﬀerent thicknesses were prepared via interfacial polymerisation. The UV-Visible and near-infrared (UV-Vis-NIR) of CsxWO3 products were studied. The CsxWO3 and its nanocomposites characterised by X-ray diﬀraction (XRD), scanning electron microscopy (SEM), energy dispersive X-ray spectrometer (EDX) and FTIR. The results indicated that the NIR absorption property of Cs0.3WO2.7 is better than CsWO3 and increased by increasing thicknesses. The microwave absorbing properties of nanocomposites with the coating thickness of 1 mm investigated by using vector network analyzers in the frequency range of 8-18 GHz, that this range is contained X and Ku bands. The results for PANI, [(WO3)0.5-PAA]-PANI0.5, [(Cs0.3WO2.7)0.5-PAA]-PANI0.5, [(WO3/Cs0.3WO2.7)0.5-PAA]-PANI0.5, and [(WO3/Cs0.3WO2.7)0.25-PAA-(Cu/CI)0.25 –PAA-(CNFs)0.2-PAA]-PANI0.3 (as final nanocomposite) are shown in Figure 1 and Figure 2 shows the NIR reflection spectra (900-2500 nm) of WO3, Cs0.3WO2.7, Cu, CI and CNFs with 1mm thickness.
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Figure 1. Microwave absorbing results for [(Cu)0.5-PAA]-PANI0.5, CI0.5-PANI0.5, [(CNFs)0.5-PAA]-PANI0.5, [(Cu/CI)0.5-PAA]-PANI0.5 and [(WO3/Cs0.3WO2.7)0.25-PAA-(Cu/CI)0.25 –PAA-(CNFs)0.2-PAA]-PANI0.3 with 1mm thickness.
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Figure 2. NIR spectra analysis of WO3, Cs0.3WO2.7, Cu, CI and CNFs with 1mm thickness.
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