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To date, the field of photocatalysis has been expanded rapidly
and investigated widely. Significant progress and considerable
efforts have been devoted to exploring nanomaterials photo-
catalysts. This approach has opened a new avenue for the
potential and alluring photocatalytic applications towards
renewable energy, environmental remediation, essential
organic compounds, essential chemical synthesis, etc. In this
Special Issue of “Advanced Nanostructured Photocatalysts for
Innovative Photocatalytic Applications” in the Arabian Journal
of Chemistry, the recent literature on the near infrared-driven
photoelectrochemical water splitting (Hsieh et al., 2020), pho-
tocatalytic remediation of persistent organic pollutants
(Nguyen et al., 2020b), engineering nanostructures of CuO-
based photocatalysts for water treatment (Raizada et al.,
2020), silver halides and graphitic carbon nitride-based photo-
catalysts for energy and environmental applications (Thakur
et al., 2020), and pollutants degradation as well as power gen-
eration by photocatalytic fuel cells (Vasseghian et al., 2020),
has been successfully reviewed. Herein, the critical summary
of previous studies, challenges, and prospects for future direc-
tions to promote photocatalysis are highlighted. It notes the
current photocatalytic efficiencies have been limited by various
factors, including the inactiveness under visible light irradia-
tion, the quick recombination of the photogenerated elec-
tron-hole pairs, etc. Hence, several efforts have made
substantial contributions to promoting photocatalysis. The
cutting-edge synthesis approaches toward advanced and novel
nanostructured materials, such as benign biological method
(Chand et al., 2020; Diko et al., 2020; Harjati et al., 2020),
thermal decomposition and reduction technique (Ahmad and
Yasin, 2020), surfactant-free hydrothermal route (Botsa
et al., 2020), co-precipitation method (Fegade et al., 2020),
metal-assisted chemical etching method (Hsu et al., 2020),
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sol-gel procedure (Mancuso et al., 2020; Nguyen et al.,
2020a), solvothermal method (Nguyen et al., 2020b), and selec-
tive structure and morphology by changing the precursors
(Chang et al., 2020), are thoroughly described and assessed
for physicochemical attributes by state-of-the-art characteriza-
tion techniques and photocatalytic performance in various
advanced photoreactors. Additionally, numerous applications
on the photocatalytic degradation of organic pollutants
(Ahmad and Yasin, 2020; Berkani et al., 2020; Botsa et al.,
2020; Chand et al., 2020; Diko et al., 2020; Fegade et al.,
2020; Harjati et al., 2020; Mancuso et al., 2020; Nguyen
et al.,, 2020a; Nguyen et al., 2020b; Pham et al., 2020;
Vasseghian et al., 2020), photocatalytic production of hydro-
gen peroxide (Chang et al., 2020), photocatalytic antibacterial
disinfection (Thakur et al., 2020), CO, conversion to hydrocar-
bon fuels (Thakur et al., 2020), photoelectrochemical water
splitting (Hsieh et al., 2020), are used to evaluate the perfor-
mance of photocatalytic nanomaterials. Looking forward to
improved photocatalytic systems with more practical condi-
tions, Berkani et al. combined a Box-Behnken design tech-
nique with response surface methodology (Berkani et al.,
2020). In this study, they successfully investigated the influence
of various experimental parameters, such as the initial concen-
tration of the dye, flow rate, and UV intensity, etc., to optimize
the photocatalytic mineralization of C.I. Basic Red 46 dye
from an aqueous solution. We believe that this Special Issue
presents much of the recent advances in the research frontiers
involving novel and advanced semiconductor photocatalysts
and their promising implementations. An obvious benefit of
photocatalysis is expected to provide a green and promising
solution of global energy and environmental issues in the com-
ing years.

Finally, the Guest Editors would like to thank all the
authors and contributors of this collection. We sincerely
appreciate all the reviewers’ efforts for their precious time,
patience, and valuable comments to appraise and improve
the quality of submitted manuscripts. Specially, we are grateful
to the Editor-in-Chief Prof. Abdulrahman Abdullah
Alwarthan and the entire Editorial Board of the Arabian Jour-
nal of Chemistry for their worthy guidance and offering us the
valuable opportunity to compile this Special Issue. The untir-

1878-5352 © 2020 The Authors. Published by Elsevier B.V. on behalf of King Saud University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.arabjc.2020.11.001&domain=pdf
https://doi.org/10.1016/j.arabjc.2020.11.001
http://www.sciencedirect.com/science/journal/18785352
https://doi.org/10.1016/j.arabjc.2020.11.001

2

Editorial

ing and invaluable assistance from Ms. Rachel Vinitha (Jour-
nal Manager) is much appreciated.

References

Ahmad, S., Yasin, A., 2020. Photocatalytic degradation of deltame-
thrin by using Cu/TiO2/bentonite composite. J. Chem. Arab. 13,
8481-8488. https://doi.org/10.1016/j.arabjc.2020.07.019.

Berkani, M., Kadmi, Y., Bouchareb, M.K., Bouhelassa, M., Bouzaza,
A., 2020. Combination of a Box-Behnken design technique with
response surface methodology for optimization of the photocat-
alytic mineralization of C.I. Basic Red 46 dye from aqueous
solution. Arab. J. Chem. 13, 8338-8346. https://doi.org/10.1016/;.
arabjc.2020.05.013.

Botsa, S.M., Jagadeesh Babu, M., Suresh, P., Kalyani, P., Venka-
teswararao, B., Muralikrishna, R., 2020. Spherical NiWOy-reduced
graphene oxide nanocomposite for effective visible light driven
photocatalytic activity for the decolourisation of organic pollu-
tants. J. Chem Arab. 13, 8489-8497. https://doi.org/10.1016/;.
arabjc.2020.09.017.

Chand, K., Cao, D., Eldin Fouad, D., Hussain Shah, A., Qadeer
Dayo, A., Zhu, K., Nazim Lakhan, M., Mehdi, G., Dong, S., 2020.
Green synthesis, characterization and photocatalytic application of
silver nanoparticles synthesized by various plant extracts. J. Chem.
Arab. 13, 8248-8261. https://doi.org/10.1016/j.arabjc.2020.01.009.

Chang, A.-L., Nguyen, V.-H., Lin, K.-Y.A., Hu, C., 2020. Selective
synthesis of ZIFs from zinc and nickel nitrate solution for
photocatalytic H202 production. J. Chem. Arab. 13, 8301-8308.
https://doi.org/10.1016/j.arabjc.2020.04.027.

Diko, C.S., Qu, Y., Henglin, Z., Li, Z., Ahmed Nahyoon, N., Fan, S.,
2020. Biosynthesis and characterization of lead selenide semicon-
ductor nanoparticles (PbSe NPs) and its antioxidant and photo-
catalytic activity. J. Chem. Arab. 13, 8411-8423. https://doi.org/
10.1016/j.arabjc.2020.06.005.

Fegade, U., Jethave, G., Hong, W.-G., Khan, 1., Marwani, H.M.,
Inamuddin, , Wu, R.-J., Dhake, R., 2020. Multifunctional
Zn0.3A10.404.5 crystals: An efficient photocatalyst for formalde-
hyde degradation and EBT adsorption. Arab. J. Chem. 13, 8262—
8270. https://doi.org/10.1016/j.arabjc.2020.04.002.

Harjati, F., Citradewi, P.W., Purwiandono, G., Fatimah, 1., 2020.
Green synthesis of hematite/TUD-1 nanocomposite as efficient
photocatalyst for bromophenol blue and methyl violet degradation.
J. Chem. Arab. 13, 8395-8410. https://doi.org/10.1016/j.
arabjc.2020.05.032.

Hsieh, P.-Y., Wu, J.-Y., Chang, T.-F.M., Chen, C.-Y., Sone, M., Hsu,
Y.-J., 2020. Near infrared-driven photoelectrochemical water
splitting: Review and future prospects. J. Chem. Arab. 13, 8372—
8387. https://doi.org/10.1016/j.arabjc.2020.05.025.

Hsu, C.-H., Liu, S.-M., Wu, W.-Y., Cho, Y.-S., Huang, P.-H., Huang,
C.-J., Lien, S.-Y., Zhu, W.-Z., 2020. Nanostructured pyramidal
black silicon with ultra-low reflectance and high passivation. J.
Chem.  Arab. 13, 8239-8247.  https://doi.org/10.1016/;.
arabjc.2020.01.004.

Mancuso, A., Sacco, O., Sannino, D., Pragliola, S., Vaiano, V., 2020.
Enhanced visible-light-driven photodegradation of Acid Orange 7
azo dye in aqueous solution using Fe-N co-doped TiO2. J. Chem.
Arab. 13, 8347-8360. https://doi.org/10.1016/j.arabjc.2020.05.019.

Nguyen, T.P., Tran, Q.B., Ly, Q.V., Thanh Hai, L., Le, D.T., Tran,
M.B., Ho, T.T.T., Nguyen, X.C., Shokouhimehr, M., Vo, D.-V.N.,

Lam, Do, H.-T., Kim, S.Y., Van Tung, T., Van Le, Q., 2020a.
Enhanced visible photocatalytic degradation of diclofen over N-
doped TiO2 assisted with H202: A kinetic and pathway study. J.
Chem.  Arab. 13, 8361-8371.  https://doi.org/10.1016/j.
arabjc.2020.05.023.

Nguyen, V.-H., Smith, S.M., Wantala, K., Kajitvichyanukul, P.,
2020b. Photocatalytic remediation of persistent organic pollutants
(POPs): A review. J. Chem. Arab. 13, 8309-8337. https://doi.org/
10.1016/j.arabjc.2020.04.028.

Pham, M.Q., Ngo, T.M., Nguyen, V.H., Nong, L.X., Vo, D.-V.N.,
Tran, T.V., Nguyen, T.-D., Bui, X.-T., Nguyen, T.D., 2020. Facile
solvothermal synthesis of highly active monoclinic scheelite BiVO4
for photocatalytic degradation of methylene blue under white LED
light irradiation. J. Chem. Arab. 13, 8388-8394. https://doi.org/
10.1016/j.arabjc.2020.05.029.

Raizada, P., Sudhaik, A., Patial, S., Hasija, V., Parwaz Khan, A.A.,
Singh, P., Gautam, S., Kaur, M., Nguyen, V.-H., 2020. Engineering
nanostructures of CuO-based photocatalysts for water treatment:
Current progress and future challenges. J. Chem. Arab. 13, 8424~
8457. https://doi.org/10.1016/j.arabjc.2020.06.031.

Thakur, P., Raizada, P., Singh, P., Kumar, A., Khan, A.A.P., Asiri, A.
M., 2020. Exploring recent advances in silver halides and graphitic
carbon nitride-based photocatalyst for energy and environmental
applications. J. Chem. Arab. 13, 8271-8300. https://doi.org/
10.1016/j.arabjc.2020.04.026.

Vasseghian, Y., Khataee, A., Dragoi, E.-N., Moradi, M., Nabavifard,
S., Oliveri Conti, G., Mousavi Khaneghah, A., 2020. Pollutants
degradation and power generation by photocatalytic fuel cells: A
comprehensive review. J. Chem. Arab. 13, 8458-8480. https://doi.
org/10.1016/j.arabjc.2020.07.016.

Ba-Son Nguyen

Key Laboratory of Advanced Materials for Energy and
Environmental Applications, Lac Hong University, Bien Hoa,
Viet Nam

Dai-Viet N. Vo *

Center of Excellence for Green Energy and Environmental
Nanomaterials (CE@GrEEN), Nguyen Tat Thanh University,
300A Nguyen Tat Thanh, District 4, Ho Chi Minh City 755414,
Viet Nam

E-mail address: vndviet@ntt.edu.vn,

Sivashanmugan Kundan
School of Electrical Engineering and Computer Science, Oregon
State University, Corvallis, OR, USA

Van-Huy Nguyen **

Key Laboratory of Advanced Materials for Energy and
Environmental Applications, Lac Hong University, Bien Hoa,
Viet Nam

E-mail addresses: vhnguyen(@lhu.edu.vn,

Available online 9 November 2020


https://doi.org/10.1016/j.arabjc.2020.07.019
https://doi.org/10.1016/j.arabjc.2020.05.013
https://doi.org/10.1016/j.arabjc.2020.05.013
https://doi.org/10.1016/j.arabjc.2020.09.017
https://doi.org/10.1016/j.arabjc.2020.09.017
https://doi.org/10.1016/j.arabjc.2020.01.009
https://doi.org/10.1016/j.arabjc.2020.04.027
https://doi.org/10.1016/j.arabjc.2020.06.005
https://doi.org/10.1016/j.arabjc.2020.06.005
https://doi.org/10.1016/j.arabjc.2020.04.002
https://doi.org/10.1016/j.arabjc.2020.05.032
https://doi.org/10.1016/j.arabjc.2020.05.032
https://doi.org/10.1016/j.arabjc.2020.05.025
https://doi.org/10.1016/j.arabjc.2020.01.004
https://doi.org/10.1016/j.arabjc.2020.01.004
https://doi.org/10.1016/j.arabjc.2020.05.019
https://doi.org/10.1016/j.arabjc.2020.05.023
https://doi.org/10.1016/j.arabjc.2020.05.023
https://doi.org/10.1016/j.arabjc.2020.04.028
https://doi.org/10.1016/j.arabjc.2020.04.028
https://doi.org/10.1016/j.arabjc.2020.05.029
https://doi.org/10.1016/j.arabjc.2020.05.029
https://doi.org/10.1016/j.arabjc.2020.06.031
https://doi.org/10.1016/j.arabjc.2020.04.026
https://doi.org/10.1016/j.arabjc.2020.04.026
https://doi.org/10.1016/j.arabjc.2020.07.016
https://doi.org/10.1016/j.arabjc.2020.07.016
mailto:vndviet@ntt.edu.vn
mailto:vhnguyen@lhu.edu.vn

	Advanced nanostructured photocatalysts for innovative photocatalytic applications
	References


