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Special issue on “Ultrasound meets photocatalysis: recent trends in photocatalyst synthesis, 
hybrid processes, and piezo-enhanced strategies” 

The Special Issue titled “Ultrasound meets Photocatalysis: Recent 
Trends in Photocatalyst Synthesis, Hybrid Processes, and Piezo-Enhanced 
Strategies” presents a thorough examination of the innovative intersec-
tion between ultrasound technology and photocatalysis. This conver-
gence is explored across various domains, including wastewater 
treatment, air purification, water splitting and CO2 reduction, address-
ing the common challenges of limited reaction rates and potential 
catalyst deactivation in traditional photocatalytic methods. 

This special issue serves as a remarkable confluence of research on 
the intersection of ultrasound technology and photocatalysis. It high-
lights significant advancements in photocatalyst synthesis and explores 
innovative methods for enhancing photocatalytic efficiency through 
hybrid processes and piezo-enhanced strategies. The issue encompasses 
eleven original contributions and three reviews demonstrating the 
practical applications of these advancements in environmental remedi-
ation and energy conversion. 

The synthesis of new photocatalysts, examined in several articles, 
reveals the potential of ultrasonic techniques in creating more efficient 
and sustainable materials. Furthermore, the exploration of hybrid pro-
cesses in this issue underscores the synergy between ultrasonic waves 
and photocatalysis. These studies illustrate how combining these tech-
nologies can lead to enhanced reaction rates, improved degradation of 
pollutants, and efficient energy conversion, thereby addressing some of 
the most pressing environmental challenges of our time. These ad-
vancements not only contribute to the fundamental understanding of 
photocatalytic mechanisms but also open avenues for industrial 
applications. 

Overall, this special issue represents a significant milestone in the 
field, offering a comprehensive overview of current trends and future 
directions in the integration of ultrasonics and photocatalysis. It is a 
valuable resource for researchers, engineers, and practitioners looking 
to explore innovative solutions for sustainable technology development. 

Central to this issue is the exploration of ultrasound-assisted syn-
thesis of photocatalysts. Contributions from researchers like Con-
stantinou, Dimitratos, and colleagues [1] emphasize the criticality of 
reactor setup in scaling up these processes. The issue also highlights the 
effectiveness of sonication in achieving controlled deposition during the 
synthesis of composite materials and heterojunctions. For example, 
Djellabi and colleagues [2] demonstrate how ultrasound-assisted 
methods outperform other techniques in the dispersion of g-C3N4 on 
activated carbon, leading to enhanced photocatalytic pollutant oxida-
tion. Moreover, Zhai et al. [3] proved how the combination of ultra-
sound and surfactants can promote the loading concentration of MoS2 in 
photocatalytic coatings. 

Despite its benefits, the limitations of ultrasound-based syntheses are 
critically analyzed. Verbruggen and colleagues [4], for instance, chal-
lenge the purported benefits of sonochemical treatment in generating 
defects in TiO2 powders, suggesting that increased optical absorption 
may instead result from probe erosion. 

The Special Issue also delves into the realm of hybrid processes, 
where ultrasound and light irradiation are combined to enhance pho-
tocatalytic performance. The work of Jeon, Raghu, and their team [5] on 
InVO4/In2S3 heterostructures exemplifies this, showing their efficiency 
as sonophotocatalysts in degrading pesticides. Further, the research by 
Sarvothaman et al. [6] illustrates how acoustic cavitation can be opti-
mized to promote the photocatalytic degradation of challenging hy-
drophilic pollutants like phenols. 

Exploring the interplay of photocatalyst properties in these pro-
cesses, researchers like Neppolian and coauthors [7] investigate com-
binations like a MOF (Cu-BTC) with zinc tungstate for improved 
degradation of tetracycline, attributing their success to the formation of 
an S-scheme heterojunction. Similarly, the study by Zhang et al. [8] on 
rare earth doped BiOCl underscores the synergistic effects in sonopho-
tocatalytic activities. 

A unique angle is presented by Sadeghi Rad et al. [9], who show that 
also sonocatalytic reactions can be enhanced by light irradiation, using 
materials like CoCr layered double hydroxide (LDH) combined with 
graphene oxides. 

The emerging field of piezo-enhanced photocatalysis is also a sig-
nificant focus. Contributions from Guo, Wu, and coauthors [10] review 
the advancements in Bi-based materials as effective photo- and piezo-
catalysts. Studies such as those by Moan et al. [11] and Wang et al. [12] 
further illustrate the benefits of forming heterojunctions in piezo- 
photocatalysts, leading to substantial improvements in processes like 
water splitting and pollutant degradation. Zhu et al. [13] enhanced CO2 
reduction using Au25(p-MBA)18 nanocluster-modified red graphitic 
carbon nitride (RCN), exploiting the piezoelectric effect and Schottky 
junction to prevent recombination, resulting in a CO production rate 
more than triple that of pristine RCN. 

The issue is rounded off with a comprehensive review by Li et al. 
[14], covering the main applications of ultrasound in photocatalysis 
over the past five years, offering valuable insights into this evolving 
field. 

In conclusion, this Special Issue acknowledges the instrumental 
contributions of Prof. Muthupandian Ashokkumar, the editor-in-chief, 
as well as the support of Elsevier staff, particularly Ms. Stella Duo, in 
bringing together this compilation of cutting-edge research at the nexus 
of ultrasound technology and photocatalysis. 

Contents lists available at ScienceDirect 

Ultrasonics Sonochemistry 

journal homepage: www.elsevier.com/locate/ultson 

https://doi.org/10.1016/j.ultsonch.2024.106825    

www.sciencedirect.com/science/journal/13504177
https://www.elsevier.com/locate/ultson
https://doi.org/10.1016/j.ultsonch.2024.106825
https://doi.org/10.1016/j.ultsonch.2024.106825
https://doi.org/10.1016/j.ultsonch.2024.106825
http://creativecommons.org/licenses/by-nc-nd/4.0/


Ultrasonics Sonochemistry xxx (xxxx) xxx

2

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

References 

[1] P. Adamou, E. Harkou, S. Hafeez, G. Manos, S.M. Alberto Villa, A.C. Al-Salem, 
N. Dimitratos, Recent progress on sonochemical production for the synthesis of 
efficient photocatalysts and the impact of reactor design, Ultrason. Sonochem. 100 
(2023) 106610, https://doi.org/10.1016/j.ultsonch.2023.106610 (ISSN 1350- 
4177). 

[2] M. Mergbi, D. Aboagye, S. Contreras, H.B. Amor, F. Medina, R. Djellabi, Fast g- 
C3N4 sonocoated activated carbon for enhanced solar photocatalytic oxidation of 
organic pollutants through Adsorb & Shuttle process (ISSN 1350-4177), Ultrason. 
Sonochem. 99 (2023) 106550, https://doi.org/10.1016/j.ultsonch.2023.106550. 

[3] X. Zhai, Y.u. Ze Jiang, J.S. Zhang, J.u. Peng, Q. Jiang, Y. Wang, J. Duan, B. Hou, 
Ultrasound assisted electrodeposition of photocatalytic antibacterial MoS2-Zn 
coatings controlled by sodium dodecyl sulfate, Ultrason. Sonochem. 102 (2024) 
106749, https://doi.org/10.1016/j.ultsonch.2023.106749 (ISSN 1350-4177). 

[4] A. Raes, R. Ninakanti, L. Van den Bergh, R. Borah, S. Van Doorslaer, S. 
W. Verbruggen, Black titania by sonochemistry: a critical evaluation of existing 
methods, Ultrason. Sonochem. 100 (2023) 106601, https://doi.org/10.1016/j. 
ultsonch.2023.106601 (ISSN 1350-4177). 

[5] K. Yogesh Kumar, M.K. Prashanth, H. Shanavaz, L. Parashuram, F.h. Alharethy, M. 
S. Byong-Hun Jeon, U. Raghu, assisted fabrication of InVO4, In2S3 heterostructure 
for enhanced sonophotocatalytic degradation of pesticides, Ultrason. Sonochem. 
100 (2023) 106615, https://doi.org/10.1016/j.ultsonch.2023.106615 (ISSN 1350- 
4177). 

[6] V.P. Sarvothaman, V.K. Velisoju, J. Subburaj, M.S. Panithasan, S.R. Kulkarni, 
P. Castaño, J. Turner, P. Guida, W.L. Roberts, S. Nagarajan, Is cavitation a truly 
sensible choice for intensifying photocatalytic oxidation processes? – Implications 
on phenol degradation using ZnO photocatalysts, Ultrason. Sonochem. 99 (2023) 
106548, https://doi.org/10.1016/j.ultsonch.2023.106548 (ISSN 1350-4177). 

[7] J.S. Jeyaprakash, M. Rajamani, C.L. Bianchi, M. Ashokkumar, B. Neppolian, Highly 
efficient ultrasound-driven Cu-MOF, ZnWO4 heterostructure: an efficient visible- 
light photocatalyst with robust stability for complete degradation of tetracycline, 

Ultrason. Sonochem. 100 (2023) 106624, https://doi.org/10.1016/j.ult-
sonch.2023.106624 (ISSN 1350-4177). 

[8] K. Xie, W. Hao, X.u. Kai, X.u. Shengyuan, J.-B. Lin, Z. Wei, J. Zhang, Boosting the 
sonophotocatalytic performance of BiOCl by Eu doping: DFT and an experimental 
study, Ultrason. Sonochem. 99 (2023) 106543, https://doi.org/10.1016/j.ult-
sonch.2023.106543 (ISSN 1350-4177). 

[9] S.S. Rad, A. Khataee, S. Arefi-Oskoui, T.S. Rad, M. Zarei, Y. Orooji, E. Gengec, 
M. Kobya, Carbonaceous CoCr LDH nanocomposite as a light-responsive sonoca-
talyst for treatment of a plasticizer-containing water, Ultrason. Sonochem. 98 
(2023) 106485, https://doi.org/10.1016/j.ultsonch.2023.106485 (ISSN 1350- 
4177). 

[10] H. Sun, P. Qin, Y. Liang, Y. Yang, J. Zhang, J. Guo, H.u. Xiaolong, Y.i. Jiang, 
Y. Zhou, L. Luo, W. Zhibin, Sonochemically assisted the synthesis and catalytic 
application of bismuth-based photocatalyst: a mini review, Ultrason. Sonochem. 
100 (2023) 106600, https://doi.org/10.1016/j.ultsonch.2023.106600 (ISSN 1350- 
4177). 

[11] H. Mohan, S. Vadivel, T. Shin, Sonophotocatalytic water splitting by BaTiO3@ 
SrTiO3 core shell nanowires, Ultrason. Sonochem. 101 (2023) 106650, https://doi. 
org/10.1016/j.ultsonch.2023.106650 (ISSN 1350-4177). 

[12] K. Wang, Z. Guan, X. Liang, S. Song, L. Pengyu, C. Zhao, L. Yue, Z. Zeng, W.u. Ying, 
Y. He, Remarkably enhanced catalytic performance in CoOx, Bi4Ti3O12 hetero-
structures for methyl orange degradation via piezocatalysis and piezo-photo-
catalysis, Ultrason. Sonochem. 100 (2023) 106616, https://doi.org/10.1016/j. 
ultsonch.2023.106616 (ISSN 1350-4177). 

[13] X. Zhu, X.u. Hangmin, C. Bi, H. Song, G. Zhou, K. Zhong, J. Yang, J. Yi, X.u. Hui, 
X. Wang, Piezo-photocatalysis for efficient charge separation to promote CO2 
photoreduction in nanoclusters, Ultrason. Sonochem. 101 (2023) 106653, https:// 
doi.org/10.1016/j.ultsonch.2023.106653 (ISSN 1350-4177). 

[14] C. Li, X. Wang, W.u. Jianhao, J. Gao, R. Zhao, S. Xia, H.a. Yang, Z. Chen, L. Li, 
W. Wang, Harnessing ultrasound in photocatalysis: synthesis and piezo-enhanced 
effect: a review, Ultrason. Sonochem. 99 (2023) 106584, https://doi.org/10.1016/ 
j.ultsonch.2023.106584 (ISSN 1350-4177). 

Daniela Meroni, Ermelinda Falletta, Claudia L. Bianchi 
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