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Synthesis and Characterization of PbO Nano-Plates by
Sonochemical Method: Effect of Surfactants

S. Yazdani Darki, M. Eslami-Kalantari*, H. Zare*

Faculty of Physics, Yazd University, Yazd

Abstract: In this paper, lead oxide (PbO) nanoplates were successfully synthesized by a sonochemical method
in an ambient atmosphere. The prepared nanomaterials have been characterized by scanning electron
microscopy (SEM), X-ray diffraction (XRD), Raman and ultra violet-visible (UV—Vis) spectroscopy, energy-
dispersive X-ray analysis (EDX) and fourier transformed infrared spectroscopy (FTIR). We studied the effect of
additions of polyvinyl pyrrolidone (PVP) (a non-ionic ligand) and cetyltrimethyl ammonium bromide (CTAB)
(a cationic ligand) as a surfactant on the structural and physical properties of lead oxide samples. Fourier
transformed infrared spectroscopy confirmed the formation of lead oxide along with the presence of polyvinyl
pyrrolidone and cetyltrimethyl ammonium bromide covering the particle surface. Furthermore, the X-ray
analysis and Raman spectra showed the formation of a-PbO and B-PbO phases. The results of the scanning
electron microscopy images demonstrate the use of polyvinyl pyrrolidone surfactant has resulted in regular
nanoplates with a mean diameter of 2 um. The results also show if we use cetyltrimethyl ammonium bromide as
the surfactant in our experiment, it will result in nanoparticles and microparticles. The synthesized nanoplates
have the potential to be used in fabrication of lightweight shielding composites against gamma radiation.

Keywords: Nanoplate, PbO, Sonochemical method, Polyvinyl pyrrolidone, Cetyltrimethyl ammonium bromide.
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