
Page 1/9

Synergistic Effect of Ag and Cu Codoping on the
Structural, Optical and Photocatalytic Performance
of BiVO4
Maheskumar Velusamy  (  mahes.ksm91@gmail.com )

Institute of Physics https://orcid.org/0000-0003-3021-1135
Zhenyi Jiang 

Institute of Physics
Yanming Lin 

Institute of Physics
Vidhya Bhojan 

Institute of Physics
Sasikumar S 

Institute of Physics

Research Article

Keywords: BiVO4, Ag/Cu co-doped BiVO4, Hydrothermal method and Photocatalyst

Posted Date: March 30th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-331079/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-331079/v1
mailto:mahes.ksm91@gmail.com
https://orcid.org/0000-0003-3021-1135
https://doi.org/10.21203/rs.3.rs-331079/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/9

Abstract
In this work, Ag or/and Cu doped BiVO 4 samples has been prepared successfully via hydrothermal and
photoreduction method. Ag/Cu co-doped BiVO 4 exhibited high photocatalytic degradation e�ciency in
the degradation of methylene blue (MB) and displayed a signi�cantly superior property compared to pure
BiVO 4, as well as only Ag or Cu doped BiVO 4 upon exposure to visible light source. Interestingly, we
found that enhanced photocatalytic activity of Ag/Cu co-doped BiVO 4 arises from the synergistic effect
between the Ag and Cu co-doped BiVO 4 with smaller crystalline size, improved photocatalytic reaction
sites, improved life-time and enhanced separation of photogenerated charge carriers which are con�rmed
using different characterization techniques. The degradation of MB was mainly indicated by superoxide
radical species as con�rmed by the trapping experiment. Based on the collective results obtained an
excellent photocatalytic activity in Ag/Cu co-doped BiVO 4 has been con�rmed.
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Figures

Figure 1

(a) XRD patterns and (b) Magni�ed peaks of (1 1 2) planes in the range of 2θ from 28O of BiVO4, Ag-
doped BiVO4, Cu-doped BiVO4 and Ag/Cu co-doped BiVO4.
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Figure 2

Rietveld re�nement graphs of (a) BiVO4, (b) Ag-doped BiVO4, (c) Cu-doped BiVO4 and (d) Ag/Cu co-
doped BiVO4.
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Figure 3

XPS spectra of the as prepared Ag/Cu co-doped BiVO4 sample (a) Survey spectrum, (b) Bi 4f, (c) V 2p, (d)
O 1s, (e) Ag 3d and (f) Cu 2p.
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Figure 4

(a and b) TEM and HRTEM image of BiVO4 and (c and d) TEM and HRTEM image of Ag/Cu co-doped
BiVO4.
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Figure 5

(a and b) TEM and HRTEM image of Ag-doped BiVO4 and (c and d) TEM and HRTEM image of Cu-doped
BiVO4.
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Figure 6

(a) Nitrogen adsorption isotherm curves of BiVO4 and Ag/Cu co-doped BiVO4 and (b) The corresponding
pore size distribution calculated by the BJH method from the desorption branch of BiVO4 and Ag/Cu co-
doped BiVO4.

Figure 7

(a) UV-vis DRS spectra and (b) the plots of (αh ) 2 versus photon energy (h ) for the band gap energies of
BiVO4, Ag-doped BiVO4, Cu-doped BiVO4 and Ag/Cu co-doped BiVO4.
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Figure 8

(a) The photoluminescence (PL) spectra and (b) The time resolved PL (TRPL) spectra of BiVO4 and
Ag/Cu co-doped BiVO4.

Figure 9

(a) Photocatalytic degradation curves of methylene blue (MB) under visible light irradiation and (b)
pseudo-�rst order kinetic model �t of the photocatalytic degradation kinetic curves of methylene blue
(MB) for BiVO4, Ag-doped BiVO4, Cu-doped BiVO4 and Ag/Cu co-doped BiVO4.
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Figure 10

Trapping experiment of active species during the photocatalytic degradation of methylene blue (MB) over
Ag/Cu co-doped BiVO4 under visible light irradiation.


