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Polyacrylamide Gel Synthesis of BaTiO3; Nanoparticles and Its Photocatalytic
Properties for Methyl Red Degradation
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Abstract: A polyacrylamide gel method was used to synthesize BaTiO; nanoparticles. X-ray diffraction, Fourier transform infrared spec-
troscopy, transmission electron microscopy, and ultraviolet-visible diffuse reflectance spectroscopy were adopted to characterize the sample.
The results demonstrate that single-phase BaTiO; nanoparticles can be prepared at a calcination temperature of 700 °C when using citric acid
as the chelating agent at pH = 2. The prepared particles are regularly shaped like spheres with an average particle size of ~55 nm and have an
optical bandgap energy of 3.25 eV. The photocatalytic properties of BaTiO3 nanoparticles were investigated using the degradation of the azo
dye methyl red. The experimental results reveal that the nanoparticles exhibit a pronounced photocatalytic activity for the methyl red degra-
dation under ultraviolet light irradiation, and the direct oxidation by the hole is suggested to be the main mechanism responsible for the dye
decomposition.
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Fig. 1. XRD patterns of BaTiO; samples prepared at different pH
values (using citric acid as the chelating agent).
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Fig. 2. XRD patterns of BaTiO; samples prepared by using EDTA as
the chelating agent (pH = 2) at different calcination temperatures.
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Fig. 3. FT-IR spectrum of BaTiO; nanoparticles.
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Fig. 4. TEM image (a) and selected-area electron diffraction pattern
(b) of BaTiO; nanoparticles.
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Fig. 5. UV-Vis absorption spectrum (a) and Tauc plot of (a/v)"? versus v (b) of BaTiO; nanoparticles.
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Fig. 6. Absorption (a) and photocatalytic degradation (b) of methyl red of BaTiO; nanoparticles as a function of time at different H,O contents and

photocatalytic degradation rate, absorption rate and blank degradation rate of methyl red after 2.5 h irradiation as a function of H,O content (c).
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