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A B S T R A C T 

Zinc ferrite (ZnFe2O4) is one of the famous and widely studied photocatalysts 
with band-gap in the visible region.  ZnFe2O4 has emerged as a promising 
photocatalyst due to its unique properties and versatile applications. This 
review aims to provide an overview of the properties, synthesis methods, and 
photocatalytic performance of zinc ferrite. It also explores the diverse 
applications of zinc ferrite composites as catalysts, highlighting their 
performance as photocatalysts. The catalyst possesses a spinal fine crystalline 
structure and can be prepared by various methods such as combustion, 
hydrothermal, sol-gel, and co-precipitation. Zinc ferrite by nature is a 
superparamagnetic semiconductor that has been used for the degradation of 
numerous organic dyes in the past. ZnFe2O4 is particularly effective in 
harnessing light energy and actively supports photocatalytic-redox reactions. 
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1. Introduction 

yes pollution is now a serious 
concern for living organisms all over 
the world. Organic dyes are 
poisonous, malignant, genotoxic, and 
have complex structures which are 

very perilous to aquatic and human health [1-
3]. To solve the issue of water pollution 
resulting from the contamination of dyes, 
various treatment approaches have been 
implemented to effectively eliminate dyes from 
water. Among the prominent methods 
employed are  advance oxidation [4], 
coagulation [5], adsorption [6, 7], membrane 
technology [8], and some biological methods 
[9]. Photocatalysis is a widely used technique 
for the degradation of these deleterious dyes in 
water and its importance is increasing day by 
day due to its ideal results. It is one of the most 
feasible processes because it requires an 
affordable and simple setup as compared to 
other complex treatment methods. In addition, 
this technique does not allow the formation of 
hazardous products and is less time-consuming 
and cost-effective [10-14].  

Water pollution is proportionate to the increase 
in population because it gives rise to 
industrialization and urbanization. The release 
of dyes into rivers or water streams blocks the 
path of sun rays and decreases the COD and 
BOD value of water which results in the 
elimination of water ecology [15-17]. Everyday 
a very large amount of organic dyes are 

released from various industries into pure 
water bodies which are changing the physical 
and chemical nature of pure water and are 
resulting in highly venomous materials. Pure 
water will become scarce one day if the dye 
pollution is not controlled especially in 
developing countries because more than 25% 
of the water pollution is due to the discharge of 
dyes from various sources. Dyes possess very 
complex structures that render them non-
biodegradable; thereby leading to their 
persistence in water for a long duration can 
potentially give rise to various waterborne 
diseases. Thus removal of such hazardous dyes 
is necessary to save various aquatic life as well 
as human health [17-22] 

Photocatalysts are very useful for wastewater 
treatment and can be reused several times 
without any decrease in their efficiency [23-24]. 
ZnFe2O4 is one of the most investigated and 
important photocatalysts. Greater surface area, 
high activity, reusability, stability, 
biocompatibility, and electrical and magnetic 
resistance make ZnFe2O4 more useful as a 
photocatalyst. Generally, ferrites are formed in 
hexagonal, Garnet, and spinal depending upon 
their molecular formula [25-27]. This review 
explores the potential of zinc ferrite as a 
promising photocatalyst for various 
applications. With its unique properties and 
abundant availability, zinc ferrite has garnered 
significant attention in the field of catalysis. 
This review aims to analyze its efficiency, 

D 



 

 

2023, Volume 5, Issue 4 

 

Journal of Chemical Reviews 

 

 
468 

 

 

Figure 1. Common methods for the preparation of ZnFe2O4 

 

stability, and versatility in harnessing solar 
energy for environmentally friendly processes. 

2. Synthesis of ZnFe2O4 using Various 
Techniques 

Zinc Ferrite  nanoparticles can be synthesized 
using various methods such as co-precipitation, 
hydrothermal,  sol-gel, combustion, and  
biosynthesis [26, 28]. The three most common 
and easy methods used for zinc ferrite 
synthesis are combustion, facile sol-gel method, 
and co-precipitation method (Figure 1) are 
given as follow. 

2.1. Combustion method  

By combustion method, the nanoparticles of 
zinc ferrite were prepared using Fe(NO3)3·9H2O 
(Iron nitrate nona-hydrated), Zn(NO3)2·6H2O 
(Zinc nitrate hexa-hydrated), CH₄N₂O (Urea) 
(99% purified), and distilled water. In this 
method, an aqueous containing 1:2 of 
Fe(NO3)3·9H2O and Zn(NO3)2·6H2O as well as a 
specific amount of CH₄N₂O (99% purified) was 

prepared in 40 mL distilled water. The solution 
was heated at 70-80 °C with continuous stirring 
for about 30 min. After that, the solution was 
transferred into a muffle furnace and heated at 
400-410 °C for 10 min. The obtained solid 
product was dried, crushed, and calcinated at 
500-550 °C [29-30]. 

2.2.Facile sol-gel method 

By facile sol-gel method zinc ferrite 
nanoparticles was synthesized using 
Fe(NO3)3·9H2O (Iron nitrate nona-hydrated), 
Zn(NO3)2·6H2O (Zinc nitrate hexa-hydrated), 
C₆H₈O₇ (Citric cid), and NH3OH (ammonium 
hydroxide). In this method, a standard aqueous 
solution containing Fe(NO3)3·9H2O, 
Zn(NO3)2·6H2O (2:1, Fe and Zn) and C₆H₈O₇  
was prepared.  The prepared solution was 
heated at 70-75 °C for about 3 hrs. pH 7 was 
adjusted using NH3OH (known purity, 27-28% 
W/V), and the solution was again heated  at 80 
°C. The precipitate formed was dried, crushed, 
and was calcinated at 700-1000 °C [31].
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2.3.Co-precipitation method 

In this method, ZnCl2 (Zinc chloride), FeCl3 

(Ferric chloride), and NaOH (Sodium hyroxide) 
of analytical grade were used for the 
preparation of zinc ferrite nanoparticles. ZncCl2 
and FeCl3 in 1:2 were dissolved in water. pH 7 
was adjusted using  NaOH (1 M) and the 
solution was heated at 60 °C for about an hour 
until complete dissolution of the reagents. The 
formed precipitate was washed with distilled 
water and organic solvent (Ethanol or acetone) 
and was centrifuged for further purification. 
The solid mixture obtained was dried, grinded, 
and calcinated at 800-1000 °C [32]. 

3. Photocatalytic Property 

From the previous studies of zinc ferrite as a 
photocatalyst, it can be concluded that zinc 
ferrite is an effective photocatalyst that can 
work best in both visible as well as also in the 
UV region. The catalyst can degrade cationic 
[29], anionic [33], and neutral dyes [34], as 
listed in Table 1. The photocatalytic study 
using Zinc Ferrite has shown that the catalyst 

does not generate any harmful by-product and 
acts as a green catalyst. Zinc ferrite is a 
significant photocatalyst due to its  
paramagnetic nature, adsorption capacity, low 
band gap, photocatalytic reaction, stability, 
reusability, and sensitivity toward visible light 
[35]. From previous research in the past about 
zinc ferrite as a photocatalyst, it can be 
concluded that the catalyst mostly degrades the 
dyes in a time range of 30-120 min depending 
on the nature of the dyes. The catalyst has a 
band gap ranging from 1.8 EV to 2.5 EV 
depending upon its preparation method. The 
photocatalytic-redox reactions start when a 
photon interacts with ZnFe2O4 which results in 
the excitation of electrons from its valence band 
to the conduction band, this results in electron-
hole pair production which supports the 
generation of -O2•, OH• free radicals. Enhancer 
(H2O2) is used in the photocatalytic study to 
further increase the production of OH• free 
radicals and to reduce the time for degradation. 
The radicals are produced to attack the targeted 
dye and convert it into nontoxic products [36-
38]. Figure 2 displays the general degradation 
mechanism of dyes using zinc. ferrite.

 

Figure 2. Mechanism of degradation of dyes using ZnFe2O4 
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Table 1. Degradation of various dyes using ZnFe2O4 

Method of catalyst 
synthesis 

Dye 
Dye 

Nature 
Time 
(Min) 

Degradation 
% 

References 

Combustion 
Remazol Brilliant voilet- 

5R 
Cationic 30 99.9 [29] 

Co-precipitation Crystal violet Cationic 30 96 [39] 
Co-precipitation Diclofenac sodium Anionic 120 61.4 [33] 

Hydrothermal method Carbamazepine Neutral 60 100 [34] 
Combustion Rhodamine B Cationic 30 95 [40] 

Co-precipitation Methylene  blue Cationic 200 85 [41] 
Sol-gel method Amido Black 10b Cationic 90 92 [42] 

Biosynthesis Methylene blue Cationic 120 98 [43] 

 

The general reactions involved in the 
degradation of dyes using ZnFe2O4 are:  

ZnFe2O4                                    ZnFe2O4* (h+ + e- )      (1) 

H2O        H+ + OH                                     (2) 

O2 + e- (CB)                                   •O2ˉ                         (3) 

H2O2 + e- (CB)                           HO•+OH-                            (4) 

H2O2                                     HO2• +H2O                 (5) 

Dye                                       Degradation product    (6) 

4. Zinc Ferrite Coupling with Other 
Compounds/Metals 

Zinc ferrite has gained significant attention as a 
catalyst in composite form. The photocatalytic 
efficiency of ZnFe2O4 can be further enhanced 
by combining it with other materials, such as 
carbon-based supports (graphene, carbon 
nanotubes, etc.) or metal nanoparticles (Co, 
Al,Pd, Pt, Au, etc.) [44]. The efficiency of the 
composites depends upon the crystallinity, 
adsorption capacity, size of composite 
nanoparticles, method of preparation, and 
magnetic properties [36]. The study reported 
by [45] has shown that coupling with other 
compounds not only increases its efficiency of 
ZnFe2O4 rather it also decreases the time for the 
degradation of the selected dye.  As a composite 
with metals and metal oxide, zinc ferrite 
exhibits excellent catalytic activity, stability, 
leaching resistance, and magnetic properties 
making it a promising photocatalyst [46–49]. 
Figure 3 illustrates the general structure of the 
zinc ferrite composite and the charge transfer 

between the two semiconductors in the 
composite. 

Zinc ferrite based composites have been 
employed in the catalytic degradation of 
organic pollutants, such as dyes and 
pharmaceutical compounds, due to their strong 
adsorption capability and efficient oxidative 
properties [50-52]. These composites offer 
several advantages, including increased surface 
area, and improved dispersion of the active 
phase. Table 2 presents the photocatalytic 
performance of various zinc ferrite composites. 

 

Figure 3. General sketch of charge transfer between 
semiconductors in ZnFe2O4 composites 
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Table 2. Degradation of dyes using ZnFe2O4 composites 

Composite 
Preparation 

method 
Dye 

Dye 
nature 

% 
Degradation 

Time for 
degradation 

(Min) 
Reference 

Cobalt-zinc ferrite 
Co-ZnFe2O4 

Citrate 
precursor 

Methylene 
blue 

Cationic 77 60 [44] 

Graphene oxide- 
zinc ferrite 

(GO/ ZnFe2O4) 

Co-
precipitation 

Malachite 
green 

Cationic 100 60 [45] 

Graphene oxide- 
zinc ferrite 

(GO/ ZnFe2O4) 

Co-
precipitation 

Fast green Anionic 100 60 [45] 

Graphene oxide- 
zinc ferrite 

(GO/ ZnFe2O4) 

Co-
precipitation 

Eriochrome 
black T 

Anionic 100 60 [45] 

Cool fly Ash- Zinc 
Ferrite 

(CFA/ ZnFe2O4) 
Hydrothermal 

Methylene 
blue 

Cationic 97 60 [47] 

Zinc oxide-Zinc 
Ferrite 

(ZnO/ ZnFe2O4) 
Hydrothermal 

Malachite 
green 

Cationic, 
Anionic 

99 70 [46] 

Zinc oxide-Zinc 
Ferrite 

(ZnO/ ZnFe2O4) 
Hydrothermal 

Methyl 
orange 

Anionic 98 120 [25] 

ZST 
(ZnFe2O4/SiO/TiO2) 

Sol-gel 
Methylene 

blue 
Cationic 95 120 [53] 

Zinc ferrite/ silver/ 
silver chloride 

(ZnFe2O4/Ag/Agcl) 

Co-
precipitation 

Methylene 
blue 

Cationic 98 90 [54] 

Dysprosium (Dy) 
doped zinc ferrite 

(Dy/ ZnFe2O4) 

Co-
precipitation 

Methylene 
blue 

Cationic 99.8 60 [55] 

 

5. Chemical and Physical Properties  

Zinc ferrite nanoparticles have cubic spinal 
structures with Zn2+ tetrahedral and Fe3+ 

octahedral sites [56-57].They are paramagnetic 
and crystalline in nature [58] and have greater 
structural, mechanical, and thermal stability 
[26,59]. The nanoparticles of zinc ferrite are 
mostly spherical in morphology [29] and are 
inert to water [60-61] . The density of ZnFe2O4 
is 5.34 g/cm3 and has a relatively high melting 
point around 1450 °C [32]. Zinc ferrite 
possesses a greater surface area and has higher 
adsorption capacity which makes it a good 
photocatalyst [62, 63]. 

6. Conclusion 
Zinc ferrite is a visible light active photocatalyst 
that can degrade cationic, anionic, and neutral 

dyes and shows its best efficiency for all. The 
catalyst possesses a greater adsorption capacity 
and can be reused several times. The catalyst is 
widely discussed in the past and has been 
reported as one of the most valuable and green 
catalysts due to its nature and properties. The 
catalyst generates free radicals in the solution 
which attack the dyes and degrade them. The 
generation of these free radicals can be 
increased further by adding a specific amount 
of H2O2 into the solution. The nanoparticle size 
and band gap of the catalyst may vary 
depending upon its preparation method. 
ZnFe2O4 shows better degradation efficiency for 
cationic and neutral dyes as compared to 
anionic dyes as a whole. 
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Recommendation 

Based on facts and figures reported in past 
research studies zinc ferrite is highly 
recommended as a photocatalyst to be used for 
the photocatalytic degradation of organic dyes. 
The technique is a low-cost feasible one; 
therefore, it is highly recommended to be 
adopted at large scale. 

Acknowledgements 
The author is sincerely grateful to his 
Supervisor Dr. Fatima Khitab. 

Orcid: 
Rabid Ullah 
https://orcid.org/0009-0001-9714-8823  

References 
[1]. S. Khan, A. Noor, I. Khan, M. Muhammad, M. 
Sadiq, N. Muhammad, Photocatalytic 
degradation of organic dyes contaminated 
aqueous solution using binary CdTiO2 and 
ternary NiCdTiO2 nanocomposites, Catalysts 
2022, 13, 44. [Crossref], [Google Scholar], 
[Publisher] 

[2]. M. Ismail, K. Akhtar, M.I. Khan, T. Kamal, 
M.A. Khan, A. M Asiri, J. Seo, S.B. Khan, Pollution, 
toxicity and carcinogenicity of organic dyes and 
their catalytic bio-remediation, Current 
Pharmaceutical Design, 2019, 25, 3645–3663. 
[Crossref], [Google Scholar], [Publisher] 

[3]. M.F. Hanafi, N. Sapawe, A review on the 
water problem associate with organic 
pollutants derived from phenol, methyl orange, 
and remazol brilliant blue dyes, Materials 
Today: Proceedings, 2020, 31, A141–A150. 
[Crossref], [Google Scholar], [Publisher] 

[4]. P.V. Nidheesh, M. Zhou, M.A. Oturan, An 
overview on the removal of synthetic dyes from 
water by electrochemical advanced oxidation 
processes, Chemosphere, 2018, 197, 210–227. 
[Crossref], [Google Scholar], [Publisher] 

[5]. Q. Wei, Y. Zhang, K. Zhang, J.I. Mwasiagi, X. 
Zhao, C.W. Chow, R. Tang, Removal of direct 
dyes by coagulation: Adaptability and 
mechanism related to the molecular structure, 
Korean Journal of Chemical Engineering, 2022, 

39, 1850–1862. [Crossref], [Google Scholar], 
[Publisher] 

[6]. S. Wong, N.A. Ghafar, N. Ngadi, F.A. Razmi, 
I.M. Inuwa, R. Mat, N.A.S. Amin, Effective 
removal of anionic textile dyes using adsorbent 
synthesized from coffee waste, Scientific 
Reports, 2020, 10, 2928. [Crossref], [Google 
Scholar], [Publisher] 

[7]. K. Alizadeh, E. Khaledyan, Y. Mansourpanah, 
Novel modified magnetic mesopouros silica for 
rapid and efficient removal of methylene blue 
dye from aqueous media, Journal of Applied 
Organometallic Chemistry, 2022, 2, 198-208. 
[Crossref], [Google Scholar], [Publisher] 

[8]. R.J. Kadhim, F.H. Al-Ani, M. Al-Shaeli, Q.F. 
Alsalhy, A. Figoli, Removal of dyes using 
graphene oxide (GO) mixed matrix membranes, 
Membranes, 2020, 10, 366. [Crossref], [Google 
Scholar], [Publisher] 

[9]. A.K. Sahoo, A. Dahiya, B.K. Patel, Biological 
methods for textile dyes removal from 
wastewaters, Development in Wastewater 
Treatment Research and Processes, 2022, 127–
151. [Crossref], [Google Scholar], [Publisher] 

[10]. P.N. Birla, S. Arbuj, M.D. Shinde, S. Joseph, 
S. Rane, S. Kulkarni, B. Kale, Electroless Ni 
plated nanostructured TiO2 as a photocatalyst 
for solar hydrogen production, RSC Advances, 
2023, 13, 20068–20080. [Crossref], [Google 
Scholar], [Publisher] 

[11]. N.K. Gupta, Y. Ghaffari, S. Kim, J. Bae, K.S. 
Kim, M. Saifuddin, Photocatalytic degradation of 
organic pollutants over MFe2O4 (M= Co, Ni, Cu, 
Zn) nanoparticles at neutral PH, Scientific 
Reports, 2020, 10, 4942. [Crossref], [Google 
Scholar], [Publisher] 

[12]. N. Madkhali, C. Prasad, K. Malkappa, H.Y. 
Choi, V. Govinda, I. Bahadur, R.A. Abumousa, 
Recent update on photocatalytic degradation of 
pollutants in waste water using TiO2-based 
heterostructured materials, Results in 
Engineering, 2023, 100920. [Crossref], [Google 
Scholar], [Publisher] 

[13]. X. Fan, X. Liu, Y. Wang, Low-cost and 
resource-efficient monolithic photocatalyst 
with enhanced solar light utilization for the 

https://orcid.org/0009-0001-9714-8823
https://doi.org/10.3390/catal13010044
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Photocatalytic+Degradation+of+Organic+Dyes+Contaminated+Aqueous+Solution+Using+Binary+CdTiO2+and+Ternary+NiCdTiO2+Nanocomposites&btnG=
https://www.mdpi.com/2073-4344/13/1/44
https://www.ingentaconnect.com/content/ben/cpd/2019/00000025/00000034/art00006
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollution%2C+Toxicity+and+Carcinogenicity+of+Organic+Dyes+and+Their+Catalytic+Bio-Remediation&btnG=
https://doi.org/10.2174/1381612825666191021142026
https://doi.org/10.1016/j.matpr.2021.01.258
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Review+on+the+Water+Problem+Associate+with+Organic+Pollutants+Derived+from+Phenol%2C+Methyl+Orange%2C+and+Remazol+Brilliant+Blue+Dyes&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2214785321003473
https://doi.org/10.1016/j.chemosphere.2017.12.195
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+Overview+on+the+Removal+of+Synthetic+Dyes+from+Water+by+Electrochemical+Advanced+Oxidation+Processes&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0045653517321732
https://doi.org/10.1007/s11814-021-1056-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Removal+of+Direct+Dyes+by+Coagulation%3A+Adaptability+and+Mechanism+Related+to+the+Molecular+Structure&btnG=
https://link.springer.com/article/10.1007/s11814-021-1056-1
https://doi.org/10.1038/s41598-020-60021-6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effective+Removal+of+Anionic+Textile+Dyes+Using+Adsorbent+Synthesized+from+Coffee+Waste&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effective+Removal+of+Anionic+Textile+Dyes+Using+Adsorbent+Synthesized+from+Coffee+Waste&btnG=
https://www.nature.com/articles/s41598-020-60021-6
https://doi.org/10.22034/jaoc.2022.155004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Novel+Modified+Magnetic+Mesopouros+Silica+for+Rapid+and+Efficient+Removal+of+Methylene+Blue+Dye+from+Aqueous+Media&btnG=
https://jaoc.samipubco.com/article_155004.html
https://doi.org/10.3390/membranes10120366
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Removal+of+Dyes+Using+Graphene+Oxide+%28GO%29+Mixed+Matrix+Membranes&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Removal+of+Dyes+Using+Graphene+Oxide+%28GO%29+Mixed+Matrix+Membranes&btnG=
https://www.mdpi.com/2077-0375/10/12/366
https://doi.org/10.1016/B978-0-323-85657-7.00009-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Biological+Methods+for+Textile+Dyes+Removal+from+Wastewaters&btnG=
https://www.sciencedirect.com/science/article/abs/pii/B9780323856577000092
https://doi.org/10.1039/D3RA03139J
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Electroless+Ni+Plated+Nanostructured+TiO+2+as+a+Photocatalyst+for+Solar+Hydrogen+Production&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Electroless+Ni+Plated+Nanostructured+TiO+2+as+a+Photocatalyst+for+Solar+Hydrogen+Production&btnG=
https://pubs.rsc.org/en/content/articlelanding/2023/RA/D3RA03139J
https://doi.org/10.1038/s41598-020-61930-2
https://scholar.google.com/scholar?q=Photocatalytic+Degradation+of+Organic+Pollutants+over+MFe2O4+(M%3D+Co,+Ni,+Cu,+Zn)+Nanoparticles+at+Neutral+PH&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Photocatalytic+Degradation+of+Organic+Pollutants+over+MFe2O4+(M%3D+Co,+Ni,+Cu,+Zn)+Nanoparticles+at+Neutral+PH&hl=en&as_sdt=0,5
https://www.nature.com/articles/s41598-020-61930-2
https://doi.org/10.1016/j.rineng.2023.100920
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Recent+Update+on+Photocatalytic+Degradation+of+Pollutants+in+Waste+Water+Using+TiO2-Based+Heterostructured+Materials&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Recent+Update+on+Photocatalytic+Degradation+of+Pollutants+in+Waste+Water+Using+TiO2-Based+Heterostructured+Materials&btnG=
https://www.sciencedirect.com/science/article/pii/S2590123023000476


 

 

2023, Volume 5, Issue 4 

 

Journal of Chemical Reviews 

 

471 

photocatalytic treatment of organic 
wastewater, Chemosphere, 2023, 312, 137052. 
[Crossref], [Google Scholar], [Publisher] 

[14]. C. Sivaraman, S. Vijayalakshmi, E. Leonard, 
S. Sagadevan, R. Jambulingam, Current 
developments in the effective removal of 
environmental pollutants through 
photocatalytic degradation using 
nanomaterials, Catalysts, 2022, 12, 544. 
[Crossref], [Google Scholar], [Publisher] 

[15]. Z. Yang, H.-S. Xie, W.-Y. Lin, Y.-W. Chen, D. 
Teng, X.-S. Cong, Enhanced adsorption–
photocatalytic degradation of organic 
pollutants via a ZIF-67-derived Co–N codoped 
carbon matrix catalyst, ACS Omega, 2022, 7, 
40882–40891. [Crossref], [Google Scholar], 
[Publisher] 

[16]. H. Kumari, S. Suman; R. Ranga, S. Chahal, S. 
Devi, S. Sharma, S. Kumar, P. Kumar, S. Kumar, A 
review on photocatalysis used for wastewater 
treatment: Dye degradation, Water, Air, & Soil 
Pollution, 2023, 234, 349. [Crossref], [Google 
Scholar], [Publisher] 

[17]. R. Al-Tohamy, S.S. Ali, F. Li, K.M. Okasha, 
Y.A.-G. Mahmoud, T. Elsamahy, H. Jiao, Y. Fu, J. 
Sun, A critical review on the treatment of dye-
containing wastewater: Ecotoxicological and 
health concerns of textile dyes and possible 
remediation approaches for environmental 
safety, Ecotoxicology and Environmental Safety, 
2022, 231, 113160. [Crossref], [Google Scholar], 
[Publisher] 

[18]. M. Nazim, A.A.P. Khan, A.M. Asiri, J.H. Kim, 
Exploring rapid photocatalytic degradation of 
organic pollutants with porous CuO nanosheets: 
synthesis, dye removal, and kinetic studies at 
room temperature, ACS Omega, 2021, 6, 2601–
2612. [Crossref], [Google Scholar], [Publisher] 

[19]. Q. Liu, Pollution and treatment of dye 
waste-water, IOP Conference Series: Earth and 
Environmental Science, 2020, 514, 052001. 
[Crossref], [Google Scholar], [Publisher] 

[20]. B. Lellis, C.Z. Fávaro-Polonio, J.A. Pamphile, 
J.C. Polonio, Effects of textile dyes on health and 
the environment and bioremediation potential 

of living organisms, Biotechnology Research and 
Innovation, 2019, 3, 275–290. [Crossref], 
[Google Scholar], [Publisher] 

[21]. S. Hussain, N. Khan, S. Gul, S. Khan, H. 
Khan, M. Eyvaz, E. Yüksel, Contamination of 
water resources by food dyes and its removal 
technologies, Water Chemistry, 2020. 
[Crossref], [Google Scholar], [Publisher] 

[22]. R. Sarathi, L.R. Devi, N.L. Sheeba, E.S. 
Esakki, S.M. Sundar, Photocatalytic degradation 
of malachite green dye by metal oxide 
nanoparticles-Mini review, Journal of Chemical 
Reviews, 2023, 5, 15–30. [Crossref], [Google 
Scholar], [Publisher] 

[23]. M.A. Al-Nuaim, A.A. Alwasiti, Z.Y. Shnain, 
The photocatalytic process in the treatment of 
polluted water, Chemical Papers, 2023, 77, 677–
701. [Crossref], [Google Scholar], [Publisher] 

[24]. G. Ren, H. Han, Y. Wang, S. Liu, J. Zhao, X. 
Meng, Z. Li, Recent advances of photocatalytic 
application in water treatment: A review, 
Nanomaterials, 2021, 11, 1804. [Crossref], 
[Google Scholar], [Publisher] 

[25]. a) A. Arimi, L. Megatif, L.I. Granone, R. 
Dillert, D.W. Bahnemann, Visible-light 
photocatalytic activity of zinc ferrites, Journal of 
Photochemistry and Photobiology A: Chemistry, 
2018, 366, 118–126. [Crossref], [Google 
Scholar], [Publisher] b) J.G. Lohkare, S.H. 
Quadri, L.A. Dhale, K.A. Ganure, Structural 
properties and cation distribution in Co2+ and 
Ho3+ ions induced nanocrystalline ZnFe2O4. 
Advanced Journal of Chemistry, Section A, 2020, 
3, 265-273. [Crossref], [Publisher] 

[26]. J. Zhu, Y. Zhu, Z. Chen, S. Wu, X. Fang, Y. 
Yao, Progress in the preparation and 
modification of zinc ferrites used for the 
photocatalytic degradation of organic 
pollutants, International Journal of 
Environmental Research and Public Health, 
2022, 19, 10710. [Crossref], [Google Scholar], 
[Publisher] 

[27]. S. Sharma, V. Dutta, P. Raizada, A. 
Hosseini-Bandegharaei, V. Thakur, V.-H. 

https://doi.org/10.1016/j.chemosphere.2022.137052
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Low-Cost+and+Resource-Efficient+Monolithic+Photocatalyst+with+Enhanced+Solar+Light+Utilization+for+the+Photocatalytic+Treatment+of+Organic+Wastewater&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0045653522035457
https://doi.org/10.3390/catal12050544
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Current+Developments+in+the+Effective+Removal+of+Environmental+Pollutants+through+Photocatalytic+Degradation+Using+Nanomaterials&btnG=
https://www.mdpi.com/2073-4344/12/5/544
https://doi.org/10.1021/acsomega.2c03846
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Enhanced+Adsorption%E2%80%93Photocatalytic+Degradation+of+Organic+Pollutants+via+a+ZIF-67-Derived+Co%E2%80%93N+Codoped+Carbon+Matrix+Catalyst&btnG=
https://pubs.acs.org/doi/full/10.1021/acsomega.2c03846
https://doi.org/10.1007/s11270-023-06359-9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Review+on+Photocatalysis+Used+For+Wastewater+Treatment%3A+Dye+Degradation.+Water&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Review+on+Photocatalysis+Used+For+Wastewater+Treatment%3A+Dye+Degradation.+Water&btnG=
https://link.springer.com/article/10.1007/s11270-023-06359-9
https://doi.org/10.1016/j.ecoenv.2021.113160
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Critical+Review+on+the+Treatment+of+Dye-Containing+Wastewater%3A+Ecotoxicological+and+Health+Concerns+of+Textile+Dyes+and+Possible+Remediation+Approaches+for+Environmental+Safety&btnG=
https://www.sciencedirect.com/science/article/pii/S0147651321012720
https://doi.org/10.1021/acsomega.0c04747
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Exploring+Rapid+Photocatalytic+Degradation+of+Organic+Pollutants+with+Porous+CuO+Nanosheets%3A+Synthesis%2C+Dye+Removal%2C+and+Kinetic+Studies+at+Room+Temperature&btnG=
https://pubs.acs.org/doi/full/10.1021/acsomega.0c04747
DOI%2010.1088/1755-1315/514/5/052001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Pollution+and+Treatment+of+Dye+Waste-Water.+In+Proceedings+of+the+IOP+Conference+Series%3A+Earth+and+Environmental+Science&btnG=
https://iopscience.iop.org/article/10.1088/1755-1315/514/5/052001/meta
https://doi.org/10.1016/j.biori.2019.09.001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effects+of+Textile+Dyes+on+Health+and+the+Environment+and+Bioremediation+Potential+of+Living+Organisms&btnG=
https://www.sciencedirect.com/science/article/pii/S2452072119300413
doi:%2010.5772/intechopen.90331
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Contamination+of+Water+Resources+by+Food+Dyes+and+Its+Removal+Technologies&btnG=
https://www.intechopen.com/chapters/70455
https://doi.org/10.22034/jcr.2023.359935.1187
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Photocatalytic+Degradation+of+Malachite+Green+Dye+by+Metal+Oxide+Nanoparticles-Mini+Review&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Photocatalytic+Degradation+of+Malachite+Green+Dye+by+Metal+Oxide+Nanoparticles-Mini+Review&btnG=
https://www.jchemrev.com/article_158982.html
https://doi.org/10.1007/s11696-022-02468-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+Photocatalytic+Process+in+the+Treatment+of+Polluted+Water&btnG=
https://link.springer.com/article/10.1007/s11696-022-02468-7
https://doi.org/10.3390/nano11071804
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Recent+Advances+of+Photocatalytic+Application+in+Water+Treatment%3A+A+Review&btnG=
https://www.mdpi.com/2079-4991/11/7/1804
https://doi.org/10.1016/j.jphotochem.2018.03.014
https://scholar.google.com/scholar?q=Visible-Light+Photocatalytic+Activity+of+Zinc+Ferrites&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=Visible-Light+Photocatalytic+Activity+of+Zinc+Ferrites&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/abs/pii/S1010603017316714
10.33945/SAMI/AJCA.2020.3.4
https://www.ajchem-a.com/article_93073.html
https://doi.org/10.3390/ijerph191710710
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Progress+in+the+Preparation+and+Modification+of+Zinc+Ferrites+Used+for+the+Photocatalytic+Degradation+of+Organic+Pollutants.&btnG=
https://www.mdpi.com/1660-4601/19/17/10710


 

 

2023, Volume 5, Issue 4 

 

Journal of Chemical Reviews 

 

 
476 

 

Nguyen, Q. VanLe, P. Singh, An overview of 
heterojunctioned ZnFe2O4 photocatalyst for 
enhanced oxidative water purification, Journal 
of Environmental Chemical Engineering, 2021, 
9, 105812. [Crossref], [Google Scholar], 
[Publisher] 

[28]. S.N. Pund, P.A. Nagwade, A.V. Nagawade, 
S.R. Thopate, A.V. Bagade, Preparation 
techniques for zinc ferrites and their 
applications: A review, Materials Today: 
Proceedings, 2022, 60, 2194-2208. [Crossref], 
[Google Scholar], [Publisher] 

[29]. R. Ullah, F. Khitab, H. Gul, R. Khattak, J. 
Ihsan, M. Khan, A. Khan, Z. Vincevica-Gaile, H.A. 
Aouissi, Superparamagnetic zinc ferrite 
nanoparticles as visible-Light active 
photocatalyst for efficient degradation of 
selected textile dye in water, Catalysts, 2023, 
13, 1061. [Crossref], [Google Scholar], 
[Publisher] 

[30]. T.P. Oliveira, G.N. Marques, M.A.M. Castro, 
R.C.V. Costa, J.H.G. Rangel, S.F. Rodrigues, C.C. 
dos Santos, M.M. Oliveira, Synthesis and 
photocatalytic investigation of ZnFe2O4 in the 
degradation of organic dyes under visible light, 
Journal of Materials Research and Technology, 
2020, 9, 15001–15015. [Crossref], [Google 
Scholar], [Publisher] 

[31]. X. Zhang, Z. Chen, J. Liu, S. Cui, Synthesis 
and characterization of ZnFe2O4 nanoparticles 
on infrared radiation by xerogel with sol-gel 
method, Chemical Physics Letters, 2021, 764, 
138265. [Crossref], [Google Scholar], 
[Publisher] 

[32]. D.D. Andhare, S.A. Jadhav, M.V. Khedkar, 
S.B. Somvanshi, S.D. More, K.M. Jadhav, 
Structural and chemical properties of ZnFe2O4 
nanoparticles synthesised by chemical co-
precipitation technique, Journal of Physics: 
Conference Series, 2020, 1644, 012014. 
[Crossref], [Google Scholar], [Publisher] 

[33]. S. Latif, A. Liaqat, M. Imran, A. Javaid, N. 
Hussain, T. Jesionowski, M. Bilal, Development 
of zinc ferrite nanoparticles with enhanced 
photocatalytic performance for remediation of 

environmentally toxic pharmaceutical waste 
diclofenac sodium from wastewater, 
Environmental Research, 2023, 216, 114500. 
[Crossref], [Google Scholar], [Publisher] 

[34]. a) H. Mohan, V. Ramalingam, A. Adithan, K. 
Natesan, K.-K. Seralathan, T. Shin, Highly 
efficient visible light driven photocatalytic 
activity of zinc/ferrite: Carbamazepine 
degradation, mechanism and toxicity 
assessment, Journal of Hazardous Materials, 
2021, 416, 126209. [Crossref], [Google Scholar], 
[Publisher] b) R. Rahimian, S. Zarinabadi, A 
review of studies on the removal of methylene 
blue dye from industrial wastewater using 
activated carbon adsorbents made from almond 
bark, Progress in Chemical and Biochemical 
Research, 2020, 3, 251-268. [Crossref], [Google 
Scholar], [Publisher] 

[35]. R.M. Borade, S.B. Somvanshi, S.B. Kale, R.P. 
Pawar, K.M. Jadhav, Spinel zinc ferrite 
nanoparticles: an active nanocatalyst for 
microwave irradiated solvent free synthesis of 
chalcones, Materials Research Express, 2020, 7, 
016116. [Crossref], [Google Scholar], 
[Publisher] 

[36]. F. Ajormal, F. Moradnia, S. Taghavi 
Fardood, A. Ramazani, Zinc ferrite 
nanoparticles in photo-degradation of dye: 
mini-review, Journal of Chemical Reviews, 2020, 
2, 90–102. Crossref], [Google Scholar], 
[Publisher] 

[37]. J. Li, R. Guan, J. Zhang, Z. Zhao, H. Zhai, D. 
Sun, Y. Qi, Preparation and photocatalytic 
performance of dumbbell Ag2CO3–ZnO 
heterojunctions, ACS Omega, 2019, 5, 570–577. 
[Crossref], [Google Scholar], [Publisher] 

[38]. X. Xu, Y. Sun, Z. Fan, D. Zhao, S. Xiong, B. 
Zhang, S. Zhou, G. Liu, Mechanisms for·O2-and 
OH production on flowerlike BiVO4 
photocatalysis based on electron spin 
resonance, Frontiers in Chemistry, 2018, 6, 64. 
[Crossref], [Google Scholar], [Publisher] 

[39]. H. Bayahia, High activity of ZnFe2O4 

nanoparticles for photodegradation of crystal 
violet dye solution in the presence of sunlight, 

https://doi.org/10.1016/j.jece.2021.105812
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+Overview+of+Heterojunctioned+ZnFe2O4+Photocatalyst+for+Enhanced+Oxidative+Water+Purification&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2213343721007892
https://doi.org/10.1016/j.matpr.2022.02.444
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preparation+Techniques+for+Zinc+Ferrites+and+Their+Applications%3A+A+Review.+Mater&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S2214785322010707
https://doi.org/10.3390/catal13071061
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Superparamagnetic+Zinc+Ferrite+Nanoparticles+as+Visible-Light+Active+Photocatalyst+for+Efficient+Degradation+of+Selected+Textile+Dye+in+Water&btnG=
https://www.mdpi.com/2073-4344/13/7/1061
https://doi.org/10.1016/j.jmrt.2020.10.080
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+Photocatalytic+Investigation+of+ZnFe2O4+in+the+Degradation+of+Organic+Dyes+under+Visible+Light&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+Photocatalytic+Investigation+of+ZnFe2O4+in+the+Degradation+of+Organic+Dyes+under+Visible+Light&btnG=
https://www.sciencedirect.com/science/article/pii/S2238785420319396
https://doi.org/10.1016/j.cplett.2020.138265
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+Characterization+of+ZnFe2O4+Nanoparticles+on+Infrared+Radiation+by+Xerogel+with+Sol-Gel+Method&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0009261420311647
DOI%2010.1088/1742-6596/1644/1/012014
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Structural+and+Chemical+Properties+of+ZnFe2O4+Nanoparticles+Synthesised+by+Chemical+Co-Precipitation+Technique&btnG=
https://iopscience.iop.org/article/10.1088/1742-6596/1644/1/012014/meta
https://doi.org/10.1016/j.envres.2022.114500
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Development+of+Zinc+Ferrite+Nanoparticles+with+Enhanced+Photocatalytic+Performance+for+Remediation+of+Environmentally+Toxic+Pharmaceutical+Waste+Diclofenac+Sodium+from+Wastewater&btnG=
https://www.sciencedirect.com/science/article/pii/S0013935122018278
https://doi.org/10.1016/j.jhazmat.2021.126209
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Highly+Efficient+Visible+Light+Driven+Photocatalytic+Activity+of+Zinc%2FFerrite%3A+Carbamazepine+Degradation%2C+Mechanism+and+Toxicity+Assessment.&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0304389421011730
https://dorl.net/dor/20.1001.1.26767090.2020.3.3.8.6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+review+of+studies+on+the+removal+of+methylene+blue+dye+from+industrial+wastewater+using+activated+carbon+adsorbents+made+from+almond+bark&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+review+of+studies+on+the+removal+of+methylene+blue+dye+from+industrial+wastewater+using+activated+carbon+adsorbents+made+from+almond+bark&btnG=
https://www.pcbiochemres.com/article_110103.html
DOI%2010.1088/2053-1591/ab6c9c
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Spinel+Zinc+Ferrite+Nanoparticles%3A+An+Active+Nanocatalyst+for+Microwave+Irradiated+Solvent+Free+Synthesis+of+Chalcones&btnG=
https://iopscience.iop.org/article/10.1088/2053-1591/ab6c9c/meta
https://doi.org/10.33945/SAMI/JCR.2020.2.2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Zinc+Ferrite+Nanoparticles+in+Photo-Degradation+of+Dye%3A+Mini-Review&btnG=
https://www.jchemrev.com/article_100853.html
https://doi.org/10.1021/acsomega.9b03131
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Preparation+and+Photocatalytic+Performance+of+Dumbbell+Ag2CO3%E2%80%93ZnO+Heterojunctions&btnG=
https://pubs.acs.org/doi/full/10.1021/acsomega.9b03131
https://doi.org/10.3389/fchem.2018.00064
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mechanisms+For%C2%B7+O+2-And%C2%B7+OH+Production+on+Flowerlike+BiVO4+Photocatalysis+Based+on+Electron+Spin+Resonance&btnG=
https://www.frontiersin.org/articles/10.3389/fchem.2018.00064/full


 

 

2023, Volume 5, Issue 4 

 

Journal of Chemical Reviews 

 

471 

Journal of Taibah University for Science, 2022, 
16, 988–1004. [Crossref], [Google Scholar], 
[Publisher] 

[40]. A. Behera, D. Kandi, S.M. Majhi, S. Martha, 
K. Parida, Facile synthesis of ZnFe2O4 

photocatalysts for decolourization of organic 
dyes under solar irradiation, Beilstein Journal of 
Nanotechnology, 2018, 9, 436–446. [Crossref], 
[Google Scholar], [Publisher] 

[41]. M. Pius, S.A. Joseph, Dosage optimisation 
of magnetically retrievable zinc ferrite 
nanoparticles for photodegradation of 
methylene blue, IOP Conference Series: Materials 
Science and Engineering, 2022, 1233, 012001. 
[Crossref], [Google Scholar], [Publisher] 

[42]. R.A. El-Salamony, W.A. Aboutaleb, A.S. 
Dhmees, Photodegradation of Amido Black 10b 
Dye Under Visible Light Using Ni and Zn Ferrite 
Catalysts Prepared by a Simple Modified Sol–
Gel Method, Arabian Journal for Science and 
Engineering, 2023, 48, 7661–7672. [Crossref], 
[Google Scholar], [Publisher] 

[43]. A. Makofane, D.E. Motaung, N.C. Hintsho-
Mbita, Photocatalytic degradation of methylene 
blue and sulfisoxazole from water using 
biosynthesized zinc ferrite nanoparticles, 
Ceramics International, 2021, 47, 22615–
22626. [Crossref], [Google Scholar], [Publisher] 

[44]. a) D. Chahar, S. Taneja, S. Bisht, S. 
Kesarwani, P. Thakur, A. Thakur, P.B. Sharma, 
Photocatalytic activity of cobalt substituted zinc 
ferrite for the degradation of methylene blue 
dye under visible light irradiation, Journal of 
Alloys and Compounds, 2021, 851, 156878. 
[Crossref], [Google Scholar], [Publisher] b) R. 
Hajinasiri, M. Esmaeili Jadidi, Synthesis of ZnO 
nanoparticles via flaxseed aqueous extract, 
Journal of Applied Organometallic Chemistry, 
2022, 2, 101-108. [Crossref], [Google Scholar], 
[Publisher] 

[45]. S. Patar, B. Kumar Bhuyan, M. Konwar, B. 
Mahanta, P. Saikia, A. Kanti Guha, L. Jyoti 
Borthakur, Novel zinc ferrite anchored 
graphene oxide magnetic nanocomposite for 
photocatalytic degradation of textile dyes, 

ChemistrySelect, 2022, 7, e202201936. 
[Crossref], [Google Scholar], [Publisher] 

[46]. N. Chandel, K. Sharma, A. Sudhaik, P. 
Raizada, A. Hosseini-Bandegharaei, V.K. Thakur, 
P. Singh, Magnetically separable ZnO/ZnFe2O4 
and ZnO/CoFe2O4 photocatalysts supported 
onto nitrogen doped graphene for 
photocatalytic degradation of toxic dyes, 
Arabian Journal of Chemistry, 2020, 13, 4324–
4340. [Crossref], [Google Scholar], [Publisher] 

[47]. N. Nadeem, M. Zahid, Z.A. Rehan, M.A. 
Hanif, M. Yaseen, Improved photocatalytic 
degradation of dye using coal fly ash-based zinc 
ferrite (CFA/ZnFe2O4) composite, International 
Journal of Environmental Science and 
Technology, 2021, 1–16. [Crossref], [Google 
Scholar], [Publisher] 

[48]. D.A. Vinnik, V.E. Zhivulin, D.P. Sherstyuk, 
A.Y. Starikov, P.A. Zezyulina, S.A. Gudkova, D.A. 
Zherebtsov, K.N. Rozanov, S.V. Trukhanov, K.A. 
Astapovich, Ni substitution effect on the 
structure, magnetization, resistivity and 
permeability of zinc ferrites, Journal of 
Materials Chemistry C, 2021, 9, 5425–5436. 
[Crossref], [Google Scholar], [Publisher] 

[49]. P.A. Ajibade, E.C. Nnadozie, Synthesis and 
structural studies of manganese ferrite and zinc 
ferrite nanocomposites and their use as 
photoadsorbents for indigo carmine and 
methylene blue dyes, ACS Omega, 2020, 5, 
32386–32394. [Crossref], [Google Scholar], 
[Publisher] 

[50]. Y. Jiang, L.-D. Sun, N. Li, L. Gao, K. 
Chattopadhyay, Metal-doped ZnFe2O4 
nanoparticles derived from Fe-bearing slag 
with enhanced visible-light photoactivity, 
Ceramics International, 2020, 46, 28828–
28834. [Crossref], [Google Scholar], [Publisher] 

[51]. S.P. Keerthana, R. Yuvakkumar, P.S. 
Kumar, G. Ravi, D. Velauthapillai, Rare earth 
metal (Sm) doped zinc ferrite (ZnFe2O4) for 
improved photocatalytic elimination of toxic 
dye from aquatic system, Environmental 
Research, 2021, 197, 111047. [Crossref], 
[Google Scholar], [Publisher] 

https://doi.org/10.1080/16583655.2022.2134696
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=High+Activity+of+ZnFe2O4+Nanoparticles+for+Photodegradation+of+Crystal+Violet+Dye+Solution+in+the+Presence+of+Sunlight&btnG=
https://www.tandfonline.com/doi/full/10.1080/16583655.2022.2134696
https://doi.org/10.3762/bjnano.9.42
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Facile+Synthesis+of+ZnFe2O4+Photocatalysts+for+Decolourization+of+Organic+Dyes+under+Solar+Irradiation&btnG=
https://www.beilstein-journals.org/bjnano/articles/9/42
DOI%2010.1088/1757-899X/1233/1/012001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dosage+Optimisation+of+Magnetically+Retrievable+Zinc+Ferrite+Nanoparticles+for+Photodegradation+of+Methylene+Blue&btnG=
https://iopscience.iop.org/article/10.1088/1757-899X/1233/1/012001/meta
https://doi.org/10.1007/s13369-023-07676-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Photodegradation+of+Amido+Black+10b+Dye+Under+Visible+Light+Using+Ni+and+Zn+Ferrite+Catalysts+Prepared+by+a+Simple+Modified+Sol%E2%80%93Gel+Method&btnG=
https://link.springer.com/article/10.1007/s13369-023-07676-1
https://doi.org/10.1016/j.ceramint.2021.04.274
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Photocatalytic+Degradation+of+Methylene+Blue+and+Sulfisoxazole+from+Water+Using+Biosynthesized+Zinc+Ferrite+Nanoparticles&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0272884221013304
https://doi.org/10.1016/j.jallcom.2020.156878
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Photocatalytic+Activity+of+Cobalt+Substituted+Zinc+Ferrite+for+the+Degradation+of+Methylene+Blue+Dye+under+Visible+Light+Irradiation&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0925838820332424
https://doi.org/10.22034/jaoc.2022.154805
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+of+ZnO+Nanoparticles+via+Flaxseed+Aqueous+Extract&btnG=
https://jaoc.samipubco.com/article_154805.html
https://doi.org/10.1002/slct.202201936
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Novel+Zinc+Ferrite+Anchored+Graphene+Oxide+Magnetic+Nanocomposite+for+Photocatalytic+Degradation+of+Textile+Dyes&btnG=
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/slct.202201936
https://doi.org/10.1016/j.arabjc.2019.08.005
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Magnetically+Separable+ZnO%2FZnFe2O4+and+ZnO%2FCoFe2O4+Photocatalysts+Supported+onto+Nitrogen+Doped+Graphene+for+Photocatalytic+Degradation+of+Toxic+Dyes.&btnG=
https://www.sciencedirect.com/science/article/pii/S1878535219300899
https://doi.org/10.1007/s13762-021-03255-9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Improved+Photocatalytic+Degradation+of+Dye+Using+Coal+Fly+Ash-Based+Zinc+Ferrite+%28CFA%2FZnFe+2+O+4%29+Composite&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Improved+Photocatalytic+Degradation+of+Dye+Using+Coal+Fly+Ash-Based+Zinc+Ferrite+%28CFA%2FZnFe+2+O+4%29+Composite&btnG=
https://link.springer.com/article/10.1007/s13762-021-03255-9
https://doi.org/10.1039/D0TC05692H
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ni+Substitution+Effect+on+the+Structure%2C+Magnetization%2C+Resistivity+and+Permeability+of+Zinc+Ferrites&btnG=
https://pubs.rsc.org/en/content/articlelanding/2021/tc/d0tc05692h/unauth
https://doi.org/10.1021/acsomega.0c04404
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+and+Structural+Studies+of+Manganese+Ferrite+and+Zinc+Ferrite+Nanocomposites+and+Their+Use+as+Photoadsorbents+for+Indigo+Carmine+and+Methylene+Blue+Dyes&btnG=
https://pubs.acs.org/doi/full/10.1021/acsomega.0c04404
https://doi.org/10.1016/j.ceramint.2020.08.048
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Metal-Doped+ZnFe2O4+Nanoparticles+Derived+from+Fe-Bearing+Slag+with+Enhanced+Visible-Light+Photoactivity&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0272884220324275
https://doi.org/10.1016/j.envres.2021.111047
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rare+Earth+Metal+%28Sm%29+Doped+Zinc+Ferrite+%28ZnFe2O4%29+for+Improved+Photocatalytic+Elimination+of+Toxic+Dye+from+Aquatic+System&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0013935121003418


 

 

2023, Volume 5, Issue 4 

 

Journal of Chemical Reviews 

 

 
476 

 

[52]. Y. Fang, Q. Liang, Y. Li, H. Luo, Surface 
oxygen vacancies and carbon dopant co-
decorated magnetic ZnFe2O4 as photo-Fenton 
catalyst towards efficient degradation of 
tetracycline hydrochloride, Chemosphere 2022, 
302, 134832. [Crossref], [Google Scholar], 
[Publisher] 

[53]. X. Meng, Y. Zhuang, H. Tang, C. Lu, 
Hierarchical structured ZnFe2O4@SiO2@TiO2 
composite for enhanced visible-light 
photocatalytic activity, Journal of Alloys and 
Compounds, 2018, 761, 15–23. [Crossref], 
[Google Scholar], [Publisher] 

[54]. M. Pius, F. Francis, S. Joseph, Enhanced 
thermal diffusivity and photocatalytic dye 
degradation capability of zinc 
ferrite/silver/silver chloride nanocomposites, 
Journal of Nano Research, 2023, 78, 59–72. 
[Crossref], [Google Scholar], [Publisher] 

[55]. P.A. Vinosha, S. Deepapriya, J. Rodney, S.J. 
Das, Investigations on structural, optical and 
magnetic properties of Dy-doped zinc ferrite 
nanoparticles, AIP Conference Proceedings, 
2018, 1942, 050001. [Crossref], [Google 
Scholar], [Publisher] 

[56]. M. Al-Abidy, A. Al-Nayili, Enhancement of 
photocatalytic activities of ZnFe2O4 composite 
by incorporating halloysite nanotubes for 
effective elimination of aqueous organic 
pollutants, Environmental Monitoring and 
Assessment, 2023, 195, 190. [Crossref], [Google 
Scholar], [Publisher] 

[57]. M. Ochmann, V. Vrba, J. Kopp, T. Ingr, O. 
Malina, L. Machala, Microwave-enhanced 
crystalline properties of zinc ferrite 
nanoparticles, Nanomaterials, 2022, 12, 2987. 
[Crossref], [Google Scholar], [Publisher] 

[58]. K.P.S. Parmar, J.H. Kim, A. Bist, P. Dua, P.K. 
Tiwari, A. Phuruangrat, J.S. Lee, 

Superparamagnetic and perfect-paramagnetic 
zinc ferrite quantum dots from microwave-
assisted tunable synthesis, ACS Omega, 2022, 7, 
31607–31611. [Crossref], [Google Scholar], 
[Publisher] 

[59]. A.H. Navidpour, M. Fakhrzad, 
Photocatalytic and magnetic properties of 
ZnFe2O4 nanoparticles synthesised by 
mechanical alloying, International Journal of 
Environmental Analytical Chemistry, 2022, 102, 
690–706. [Crossref], [Google Scholar], 
[Publisher] 

[60]. J.K. Jogi, S.K. Singhal, R. Jangir, A. Dwivedi, 
A.R. Tanna, R. Singh, M. Gupta, P.R. Sagdeo, 
Investigation of the structural and optical 
properties of zinc ferrite nanoparticles 
synthesized via a green route, Journal of 
Electronic Materials, 2022, 51, 5482–5491. 
[Crossref], [Google Scholar], [Publisher] 

[61]. A. Kmita, J. Żukrowski, J. Kuciakowski, M. 
Marciszko-Wiąckowska, A. Żywczak, D. 
Lachowicz, M. Gajewska, M. Sikora, Effect of 
thermal treatment at inert atmosphere on 
structural and magnetic properties of non-
stoichiometric zinc ferrite nanoparticles, 
Metallurgical and Materials Transactions A, 
2021, 52, 1632–1648. [Crossref], [Google 
Scholar], [Publisher] 

[62]. F. Fajaroh, I.D. Susilowati, A. Nur, 
Synthesis of ZnFe2O4 nanoparticles with PEG 
6000 and their potential application for 
adsorbent, IOP Conference Series: Materials 
Science and Engineering, 2019, 515, 012049. 
[Crossref], [Google Scholar], [Publisher] 

[63]. R. Roshani, A. Tadjarodi, Synthesis of 
ZnFe2O4 nanoparticles with high specific 
surface area for high-performance 
supercapacitor, Journal of Materials Science: 
Materials in Electronics, 2020, 31, 23025–
23036. [Crossref], [Google Scholar], [Publisher] 

 

Copyright © 2023 by SPC (Sami Publishing Company) + is an open access article distributed under 

the Creative Commons Attribution License(CC BY)  license  

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. 

https://doi.org/10.1016/j.chemosphere.2022.134832
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Surface+Oxygen+Vacancies+and+Carbon+Dopant+Co-Decorated+Magnetic+ZnFe2O4+as+Photo-Fenton+Catalyst+towards+Efficient+Degradation+of+Tetracycline+Hydrochloride&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S004565352201325X
https://doi.org/10.1016/j.jallcom.2018.05.150
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hierarchical+Structured+ZnFe2O4%40+SiO2%40+TiO2+Composite+for+Enhanced+Visible-Light+Photocatalytic+Activity&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0925838818318644
https://doi.org/10.4028/p-383q35
https://scholar.google.com/scholar?q=Enhanced+Thermal+Diffusivity+and+Photocatalytic+Dye+Degradation+Capability+of+Zinc+Ferrite/Silver/Silver+Chloride+Nanocomposites&hl=en&as_sdt=0,5
https://www.scientific.net/JNanoR.78.59
https://doi.org/10.1063/1.5028632
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Investigations+on+Structural%2C+Optical+and+Magnetic+Properties+of+Dy-Doped+Zinc+Ferrite+Nanoparticles.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Investigations+on+Structural%2C+Optical+and+Magnetic+Properties+of+Dy-Doped+Zinc+Ferrite+Nanoparticles.+&btnG=
https://pubs.aip.org/aip/acp/article-abstract/1942/1/050001/846475/Investigations-on-structural-optical-and-magnetic
https://doi.org/10.1007/s10661-022-10811-4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Enhancement+of+Photocatalytic+Activities+of+ZnFe2O4+Composite+by+Incorporating+Halloysite+Nanotubes+for+Effective+Elimination+of+Aqueous+Organic+Pollutants&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Enhancement+of+Photocatalytic+Activities+of+ZnFe2O4+Composite+by+Incorporating+Halloysite+Nanotubes+for+Effective+Elimination+of+Aqueous+Organic+Pollutants&btnG=
https://link.springer.com/article/10.1007/s10661-022-10811-4
https://doi.org/10.3390/nano12172987
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Microwave-Enhanced+Crystalline+Properties+of+Zinc+Ferrite+Nanoparticles&btnG=
https://www.mdpi.com/2079-4991/12/17/2987
https://doi.org/10.1021/acsomega.2c04668
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Superparamagnetic+and+Perfect-Paramagnetic+Zinc+Ferrite+Quantum+Dots+from+Microwave-Assisted+Tunable+Synthesis&btnG=
https://pubs.acs.org/doi/full/10.1021/acsomega.2c04668
https://doi.org/10.1080/03067319.2020.1726331
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Photocatalytic+and+Magnetic+Properties+of+ZnFe2O4+Nanoparticles+Synthesised+by+Mechanical+Alloying&btnG=
https://www.tandfonline.com/doi/abs/10.1080/03067319.2020.1726331
https://doi.org/10.1007/s11664-022-09813-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Investigation+of+the+Structural+and+Optical+Properties+of+Zinc+Ferrite+Nanoparticles+Synthesized+via+a+Green+Route&btnG=
https://link.springer.com/article/10.1007/s11664-022-09813-2
https://doi.org/10.1007/s11661-021-06154-3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Thermal+Treatment+at+Inert+Atmosphere+on+Structural+and+Magnetic+Properties+of+Non-Stoichiometric+Zinc+Ferrite+Nanoparticles&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+Thermal+Treatment+at+Inert+Atmosphere+on+Structural+and+Magnetic+Properties+of+Non-Stoichiometric+Zinc+Ferrite+Nanoparticles&btnG=
https://link.springer.com/article/10.1007/s11661-021-06154-3
DOI%2010.1088/1757-899X/515/1/012049
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+of+ZnFe2O4+Nanoparticles+with+PEG+6000+and+Their+Potential+Application+for+Adsorbent&btnG=
https://iopscience.iop.org/article/10.1088/1757-899X/515/1/012049/meta
https://doi.org/10.1007/s10854-020-04830-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Synthesis+of+ZnFe+2+O+4+Nanoparticles+with+High+Specific+Surface+Area+for+High-Performance+Supercapacitor&btnG=
https://link.springer.com/article/10.1007/s10854-020-04830-5
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

