Morphology and microstructural characterization of Mo-doped Bi2WO6
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Nanostructured bismuth tungsten oxide (Bi2WO6) referred to as BWO attracted interest due to its optical
properties. It has good visible light photocatalytic efficiency for fotodegradation of contaminants in water [1].
The material was explored for conversion solar energy by itself and as composite with other oxides. Mo
doped BWO (Mo-BWO) has a band gap suitable for solar radiation absorption close to visible range of the
spectrum. A detailed microstructure characterization of the doped BWO is important to measure the dopant
localization and to understand its morphology changes. Mo-BWO with 0 and 2 %at Mo/W were prepared by
hydrothermal assisted microwave radiation [2]. The samples were studied by scanning electron microscope
(SEM) and scanning transmission electron microscope (STEM) and nanobeam diffraction mode (STEM-NBD).
Images were acquired in a field emission JEOL JEM-2200FS microscope with probe aberration corrector
operated at 200 kV. Nano beam electron diffraction (NBD) patterns were obtained in a STEM mode by Hitachi
HF-3300 analytical TEM / STEM microscope operated at 300 kV.
According to the SEM images (Fig. 1a), the morphology of the synthesized materials are round conglomerates
of lamellar particles. Their lateral size is ~4 um, each layer is ~40 nm of thick and 150 nm in diameter (Fig.
1c). A detailed HAADF STEM image of the particle is shows in Fig. 1b, it show some lamellae are thinner than
others with mean thickness ~5 nm. Energy dispersive spectroscopy (EDS) analysis in different zones show
the presence of Mo doping. X-ray diffraction and selected area diffraction that are both averaging over large
volume of the sample, show that the crystal structure is the same for doped and undoped samples. To assess
Mo doping influence on the optical properties, it is necessary determine the structure of individual Mo-BWO
particles. To obtain local structure, the STEM-NBD patterns were acquired using nearly parallel STEM beam
~5 nm diameter and ~1 mrad convergence angle. The Fig. 1d shows an example of STEM-NBD, acquired
from position 2 in Fig. 1c, as indicated by an arrow. The structure and cell parameters for individual lamellar
particle of Mo-BWO were determined from STEM-NBD.
The results indicate that Mo doping does not affect in the morphology and structure of the lamellae within
Mo-doped BWO.
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Figure 1. Images for Bi2WO6. a) SEM round shape agglomerate lamellar particles, b)STEM image by HAADF
cross section of lamellar particles, c) STEM image with positions from where were acquired STEM-NBD
patterns and d) NBD pattern from position 2 (image 1c).

