Accepted Manuscript .

INORGANIC
CHEMISTRY
COMMUNICATIONS

Electronic structure, growth mechanism, and sonophotocatalytic
properties of sphere-like self-assembled NiWO4 nanocrystals

Avadacie onie at
ScienceDirect

o scancadract com

F.J.O. Rosal, A.F. Gouveia, J.C. Sczancoski, P.S. Lemos, E.
Longo, B. Zhang, L.S. Cavalcante

PII: S1387-7003(18)30640-3

DOLI: doi:10.1016/j.inoche.2018.10.001
Reference: INOCHE 7135

To appear in: Inorganic Chemistry Communications
Received date: 10 July 2018

Revised date: 26 September 2018

Accepted date: 2 October 2018

Please cite this article as: F.J.O. Rosal, A.F. Gouveia, J.C. Sczancoski, P.S. Lemos,
E. Longo, B. Zhang, L.S. Cavalcante , Electronic structure, growth mechanism, and

sonophotocatalytic properties of sphere-like self-assembled NiWO4 nanocrystals. Inoche
(2018), doi:10.1016/j.inoche.2018.10.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.inoche.2018.10.001
https://doi.org/10.1016/j.inoche.2018.10.001

Electronic structure, growth mechanism, and sonophotocatalytic properties
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Abstract: In this communications, we report the synthesis of nickel tungstate (NIWO,)
nanocrystals by controlled co-precipitation at 95 °C for 2 h, followed by heat treatment at 600
°C for 2 h. The structure of the NIWO, nanocrystals was characterized using X-ray diffraction
(XRD) and Rietveld refinement analysis. Field emission-scanning electron microscopy (FE-
SEM) was employed to observe the shape, average size and propose a growth mechanism for
the synthesized NiWO, nanocrystals. The optical behavior was investigated by
ultraviolet—visible ~ (UV-Vis)  spectroscopy and first-principles  quantum  mechanical
calculations based on the density functional theory at the B3LYP level to obtain their
electronic band structure and density of states. We investigated the sonophotocatalytic (SPC)
properties of the remazol brilliant violet 5R (RBV5R) anionic dye for degradation using a
violet light emitting diode of power 10 W. The XRD patterns indicate that the NIWO4
nanocrystals heat-treated at 600 °C for 2 h have a wolframite-type monoclinic structure. The
FE-SEM images showed the presence of irregular sphere-like crystals formed by self-
assembly of several NiWO, nanocrystals. The experimental optical band gap energy (Egap(exp))
was found to be 2.77 eV using UV-Vis spectroscopy and theoretical calculations indicate an
indirect band gap with Egyp 3.91 €V, which the (O 2p orbitals) are predominant in the valence
band and the (W 5d orbitals) in the conduction band and inhomogeneous electronic
distribution into the lattice with the electron density map. We demonstrate for the first time
that SPC activity can be enhanced after 120 min by approximately 32% for the degradation of

the RBV5SR anionic dye by using a NIWO,4 nanocatalyst.
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