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Abstract
In this investigation, nano barium tin oxide powders were created through a new and facile method. To find the optimal conditions for the fabrication of nanopowders, the influence of some preparation variables was evaluated. The outcomes of this research illustrated that the size and shape of nano barium tin oxide were outstandingly affected by the studied variables. The as-formed barium tin oxide was characterized by FT-IR, FESEM, EDS and XRD. The outcomes denoted that with the aid of this new approach can be created barium tin oxide nanostructures with good uniformity. Furthermore, the photocatalyst efficiency of as-fabricated barium tin oxide was examined by deletion of the organic pollution under visible light.
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Introduction
 In recent decades, the design and preparation of nanoscale materials owing to their substantial utilizations in diverse fields as well as their special characteristics, has attracted unparalleled attention [1-6]. Among these nanostructured oxide compounds, barium tin oxide is currently the focus of striking interest because of its potential usages, including catalyst support, protective coating, sensor, capacitors, ceramic, solar cell and photocatalyst [7, 8]. Up to now, several methods have been utilized to synthesize  barium tin oxide [9-11]. In this investigation, nano barium tin oxide powders were created by a facile method with utilizing new capping agent. To find the optimal conditions for the fabrication of nanopowders, the influence of some preparation variables was evaluated by employing field emission scanning electron microscopy (FESEM). The as-formed barium tin oxide was characterized by FT-IR, FESEM, EDS and XRD. Furthermore, the photocatalyst efficiency of as-fabricated barium tin oxide was examined by deletion of the organic pollution under visible light.


Materials and Method
All the chemical reagents employed in our research were of analytical grade and were applied as received without additional purification. Fourier transform infrared (FT-IR) spectrua of the as-produced barium tin oxide nanostructure were recorded on Varian 4300 spectrophotometer in KBr pellets. Microscopic morphology of as-synthesized barium tin oxide nanostructure was visualized by a Tescan mira3 field emission scanning electron microscope. Powder X-ray diffraction (XRD) pattern of the as-produced barium tin oxide nanostructure were collected from a diffractometer of Philips Company with X’PertPro monochromatized Cu Ka radiation (k = 1.54 Å). 

Nano barium tin oxide powders were created through a new and facile method. At first, aqueous solution of propylenediamine as novel capping agent was added to aqueous solution of barium and tin sources. To obtain the final product, the as-formed precipitate was washed, dried and calcined at certain temperature in the air. 


Results and Discussion
In the FTIR spectrum, the band at 640 cm-1 may be ascribable to barium tin oxide, which reflect the its fabrication [12].
In order to examine the structural attributes and mean crystallite size of the as-created nanomaterials, powder X-ray diffraction technique was utilized. Fig. 1 exhibits XRD pattern of as-fabricated barium tin oxide. All the diffraction bands in XRD pattern of the as-synthesized sample may be indexed to pure barium tin oxide with cubic phase (JCPDS No. 15-0780).
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Figure 1: XRD pattern of as-produced barium tin oxide nanostructure


The mean crystallite size of the as- formed barium tin oxide nanomaterials was estimated from Scherrer equation [13] given by the following equation:

where, λ is the wavelength of X-ray, K is the so-called
shape factor, β is the breadth of the observed diffraction line at its half intensity maximum and τ is the crystallite size. The mean crystallite diameter of the as-synthesized barium tin oxide sample was about 16 nm.
Fig. 2 denotes FESEM images of as-produced barium tin oxide nanomaterials.
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Figure 2: FESEM images of as-produced barium tin oxide nanostructure

The as-fabricated barium tin oxide nanostructures employed as a nanocatalyst for the photodegradation of Acid red 14. Based on the photocatalytic test findings, it was demonstrated that as-prepared barium tin oxide nanostructures with good uniformity denoted proper photocatalytic activity (about 80%) and may be employed as an efficient candidate for photocatalytic uses under visible light illumination.

Conclusions
This research demonstrated that barium tin oxide nanostructures with good uniformity can be fabricated utilizing propylenediamine as a novel capping agent through a simple process. The as-synthesized barium tin oxide nanostructures applied as a nanocatalyst for the photodegradation of Acid red 14. The photocatalytic test findings suggest as-synthesized barium tin oxide nanostructures as an efficient candidate for photocatalytic utilizations under visible light illumination.

Acknowledgment 
Authors are grateful to University of Bonab for supporting this work

References
[1] J. Liu, J. Li, F. Wei, X. Zhao, Y. Su, X. Han, Ag–ZnO submicrometer rod arrays for high-efficiency photocatalytic degradation of Congo red and disinfection, ACS Sustainable Chemistry & Engineering, 7 (2019) 11258-11266.
[2] Y. Li, J. Jiang, Y. Fang, Z. Cao, D. Chen, N. Li, J. Lu, TiO2 NPs anchored onto the MOF (NH2-MIL-88B (Fe)) as an adsorptive photocatalyst with enhanced Fenton-like degradation of organic pollutants under visible light irradiation, ACS Sustainable Chem. Eng, 6 (2018) 16186-16197.
[3] M.B. Tahir, M. Sagir, K. Shahzad, Removal of acetylsalicylate and methyl-theobromine from aqueous environment using nano-photocatalyst WO3-TiO2@ g-C3N4 composite, Journal of Hazardous Materials, 363 (2019) 205-213.
[4] W. Zhou, H. Liang, H. Xu, Recovery of gold from waste mobile phone circuit boards and synthesis of nanomaterials using emulsion liquid membrane, Journal of Hazardous Materials, 411 (2021) 125011.
[5] M. Malekzadeh, P. Rohani, Y. Liu, A. Raszewski, F. Ghanei, M.T. Swihart, Laser pyrolysis synthesis of zinc-containing nanomaterials using low-cost ultrasonic spray delivery of precursors, Powder Technology, 376 (2020) 104-112.
[6] B. Köksoy, D. Akyüz, A. Şenocak, M. Durmuş, E. Demirbaş, Novel SWCNT-hybrid nanomaterial functionalized with subphthalocyanine substituted asymmetrical zinc (II) phthalocyanine conjugate: Design, synthesis, characterization and sensor properties for pesticides, Sensors and Actuators B: Chemical, 329 (2021) 129198.
[7] S.S. Shin, J.S. Kim, J.H. Suk, K.D. Lee, D.W. Kim, J.H. Park, I.S. Cho, K.S. Hong, J.Y. Kim, Improved quantum efficiency of highly efficient perovskite BaSnO3-based dye-sensitized solar cells, ACS nano, 7 (2013) 1027-1035.
[8] W. Wang, S. Liang, K. Ding, J. Bi, J.C. Yu, P.K. Wong, L. Wu, Microwave hydrothermal synthesis of MSnO3 (M2+= Ca2+, Sr2+, Ba2+): effect of M2+ on crystal structure and photocatalytic properties, Journal of Materials Science, 49 (2014) 1893-1902.
[9] W. Lu, H. Schmidt, Synthesis of nanosized BaSnO3 powders from metal isopropoxides, Journal of sol-gel science and technology, 42 (2007) 55-64.
[10] J. Ahmed, C.K. Blakely, S.R. Bruno, V.V. Poltavets, Synthesis of MSnO3 (M= Ba, Sr) nanoparticles by reverse micelle method and particle size distribution analysis by whole powder pattern modeling, Materials Research Bulletin, 47 (2012) 2282-2287.
[11] Y.H.O. Muñoz, M. Ponce, J.E.R. Páez, Comparative study of two wet chemical methods of BaSnO3 synthesis: Mechanism of formation of mixed oxide, Powder Technology, 279 (2015) 86-95.
[12] S. Manorama, V. Rao, Preparation and characterization of barium stannate: application as a liquefied petroleum gas sensor, Journal of Materials Science: Materials in Electronics, 12 (2001) 137-142.
[13] R. Jenkins, R.L. Snyder, Introduction to X-ray Powder Diffractometry (Volume 138), Wiley Online Library1996.




image2.jpeg
R

A A A A
Smchened Mo N A

20 30

4 50
2 Theta (degroe)

60

70

0




image3.png
View field: 4.61 pm Det: nBeam

Date(midy): 11/10/20

1um

SEMHV: 10.0kV. WD: 497 mm

[y,

View field: 2.77 pm Det: InBeam

'SEM MAG: 50.0 kx | Date(m/dly): 11110120

500 nm





image1.png




