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Abstract

Lead dioxide (PbO,) is one of the very interesting materials that have a lot of applications. In
this work, nano-sized PbO, was synthesized by the chemical method. The composition,
morphology and crystal structure of the nanopowder were characterized using Fourier
Transform Infrared Spectrometry (FT-IR) and field emission scanning electron microscopy
with energy dispersive X-ray spectrometer (FESEM-EDX). The obtained data indicate that a
nanopowder PbO, with an average crystalline size of about 20 to 40 nm was formed. The
synthesized nanomaterial PbO, could have a wide range of applications in wastewater
treatment, e.g. to remove organic pollutants such as phenols.

Introduction

Nano-sized materials are of great scientific and technological importance in various fields of
chemistry and environment protection [1]. A number of scientists investigations including
physical, chemical and biological methods have been developed for nanoparticle preparation.
It is well known that properties of nanoparticles depend on morphology, the size of the
particles, the composition of the phases i.e. of the synthesis process.

The lead dioxide (PbO,) is often cited as a promising material for chemistry and
environmental protection applications, including its use for the oxidation of organic
compounds in wastewater [2, 3], as a stationary phase for solid-phase microextraction [4].
Recently, it was reported that different morphologies of the PbO, nanoparticles (nano-rods,
hollow spheres, trigonalnano-plates, nano-wires, macroporous, and hexagonal flower array)
were synthesized by ultrasonic irradiation [5], hydrothermal method and electrochemical
methods [6, 7].

The aim of the presented study is the synthesis and characterization of lead dioxide nano-
powders. In the presented work, lead dioxide nano-powders were prepared using chemical
method of preparation. Herein, the morphology and structure of PbO, were investigated using
FT-IR and FESEM-EDX. The novel synthesized nanomaterial could be used in different
applications for environmental protection.

Experimental

All chemical reagents were of analytical grade or better. Potassium persulfate (K»S,0s), lead
(1) acetate (Pb(CH3COOQ),) and NaOH were all obtained from Sigma-Aldrich and used as
received.

Functional groups were analyzed by Thermo scientific (Nicolet iS5, iD7) FT-IR spectrometer.
The FT-IR spectra were recorded in the range from 400 cm™ to 4000 cm™.

The morphology of the PbO, was determined by FE-SEM (FEI Scios 2). The micrographs
were recorded with 25000 x magnification.
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The synthesis of nanosized PbO, using PbO nanomaterial synthesis of nanosized lead oxides
was conducted according to the procedure proposed by M. Alagar et al. [7], and W. Li et al.
[9]. PbO nanomaterial, used as precursor for the synthesis of nanosized PbO,, was prepared
by mixing lead (I1) acetate solution with NaOH solution and resulting mixture was heated up
to 90 °C. The obtained precipitate was filtered and dried at 90 °C. Then, this material was
mixed with deionized water and treated with potassium persulfate in hydrothermal reactor at
120 °C for 2 h. The obtained material was washed several times with deionized water and
dried at 70 °C.

Obtained PbO, material was characterazed by FT-IR and FESEM-EDX methods.

Results and discussion

FT-IR studies:

The FT-IR spectra of PbO, nanoparticles (Figure 1.) showed a broad band at 445.58 cm™ due
to PbO, vibration mode. A peak at 511.34 cm™ indicates the presence of oxides. This shows
that the synthesised nanopowder consists of lead and oxide.

10227 Pbo;
102,0—5
101.85
101.55
1UW.4€

10124

% Transmittance

56§

591.24

10104

100.8

100 61

@
o
)
=
-

10044

600 580 560 540 520 500 480 460 440 420
Wavenumbers (cm)

Figure 1. FT-IR spectrum of PbO, nanoparticles

SEM studies:
SEM morphological and nanostructural studies of the PbO, nanoparticles are shown in Figure
2. The size of nanoparticles is from 20 nm to 40 nm.
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Figure 2. SEM picture showing PbO, nanoparticles
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Conclusion

In summary, PbO, nanoparticles were synthesized by chemical method. The nanopowder
contains a crystallites from 20 to 40 nm. The synthesized nanopowder could be appropriate
for electrochemical degradation of organic pollutants and can be used as electrode material.
The future investigation should be focused on the detailed physical characterization of
synthesized material, as well as the application of nano-sized PbO, in wastewater treatment of
organic pollutants.
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