
Accepted Manuscript

Simultaneous enhancement in light absorption and charge transportation of bis-
muth vanadate (BiVO4) photoanode via microwave annealing

Javad Safaei, Nurul Aida Mohamed, Mohamad Firdaus Mohamad Noh, Mohd
Fairuz Soh, A.M. Elbreki, Norasikin Ahmad Ludin, Mohd Adib Ibrahim, Ali
H.A. Al-Waeli, Wan Nor Roslam Wan Isahak, Mohd Asri Mat Teridi

PII: S0167-577X(18)31354-5
DOI: https://doi.org/10.1016/j.matlet.2018.08.143
Reference: MLBLUE 24854

To appear in: Materials Letters

Received Date: 29 June 2018
Revised Date: 21 August 2018
Accepted Date: 25 August 2018

Please cite this article as: J. Safaei, N.A. Mohamed, M.F.M. Noh, M.F. Soh, A.M. Elbreki, N.A. Ludin, M.A.
Ibrahim, A.H.A. Al-Waeli, W.N.R. Isahak, M.A.M. Teridi, Simultaneous enhancement in light absorption and
charge transportation of bismuth vanadate (BiVO4) photoanode via microwave annealing, Materials Letters (2018),
doi: https://doi.org/10.1016/j.matlet.2018.08.143

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.matlet.2018.08.143
https://doi.org/10.1016/j.matlet.2018.08.143


  

Simultaneous enhancement in light absorption and 

charge transportation of bismuth vanadate (BiVO4) 

photoanode via microwave annealing 

Javad Safaei,
a
* Nurul Aida Mohamed,

a
 Mohamad Firdaus Mohamad Noh,

a
 Mohd Fairuz 

Soh,
a 

A. M. Elbreki,
a
 Norasikin Ahmad Ludin,

a
 Mohd Adib Ibrahim,

a
 Ali H.A. Al-Waeli,

a 
Wan 

Nor Roslam Wan Isahak,
b
 Mohd Asri Mat Teridi,

a
*

 

a 
Solar Energy Research Institute, National University of Malaysia, 43600 Bangi, Selangor, 

Malaysia 

b 
Department of Chemical and Process Engineering, Faculty of Engineering and Built 

Environment, National University of Malaysia, 43600 Bangi, Selangor, Malaysia 

*Corresponding Authors: javad.safaei@outlook.com (Javad Safaei); asri@ukm.edu.my 

(Mohd Asri Mat Teridi) 

Abstract 

We report the crystallization of electrodeposited BiVO4 photoanode by deploying 

conventional furnace annealing and hybrid microwave annealing, with the latter proving to 

possess higher crystallinity, charge carrier mobility, light absorption and conduction band 

level. The crystallization of BiVO4 was improved by microwave annealing, yielding higher 

charge carrier density. Higher morphological compactness and crystallinity for microwave 

annealed sample enhanced its light absorption properties. The smaller crystallite sizes upon 

microwave annealing resulted in band gap augmentation due to quantum confinement effect 

and manifested itself in its more elevated conduction band. The enhanced intrinsic properties 

of BiVO4 increased photoelectrochemical performance of microwave annealed sample by 

approximately two times compared with that of furnace annealed sample. The ultrafast 
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