
[141] 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

References 



[142] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 



[143] 
 

[1] P.H. Gleick, Water in crisis, Pacific Institute for Studies in Dev., Environment & 

Security. Stockholm Env. Institute, Oxford Univ. Press. 473p, 9 (1993) 1051-0761. 

[2] M. Rao, Waste water treatment, Oxford and IBH Publishing2018. 

[3] S.N. Ahmed, W. Haider, Heterogeneous photocatalysis and its potential applications 

in water and wastewater treatment: a review, Nanotechnology, 29 (2018) 342001. 

[4] U. Water, Coping with water scarcity: challenge of the twenty-first century UN 

WATER, FAO Fiat, Paris, (2007). 

[5] A. Chatterjee, P. Kar, D. Wulferding, P. Lemmens, S.K. Pal, Flower-like BiOI 

microspheres decorated with plasmonic gold nanoparticles for dual detoxification of 

organic and inorganic water pollutants, ACS Applied Nano Materials, 3 (2020) 2733-

2744. 

[6] A. Yadav, A. Raj, D. Purchase, L.F.R. Ferreira, G.D. Saratale, R.N. Bharagava, 

Phytotoxicity, cytotoxicity and genotoxicity evaluation of organic and inorganic 

pollutants rich tannery wastewater from a Common Effluent Treatment Plant (CETP) in 

Unnao district, India using Vigna radiata and Allium cepa, Chemosphere, 224 (2019) 

324-332. 

[7] S. Rezania, M. Ponraj, A. Talaiekhozani, S.E. Mohamad, M.F.M. Din, S.M. Taib, F. 

Sabbagh, F.M. Sairan, Perspectives of phytoremediation using water hyacinth for 

removal of heavy metals, organic and inorganic pollutants in wastewater, Journal of 

environmental management, 163 (2015) 125-133. 

[8] H. Brix, How ‘green’are aquaculture, constructed wetlands and conventional 

wastewater treatment systems?, Water Science and Technology, 40 (1999) 45-50. 

[9] T. Mandal, S. Maity, D. Dasgupta, S. Datta, Advanced oxidation process and 

biotreatment: Their roles in combined industrial wastewater treatment, Desalination, 250 

(2010) 87-94. 

[10] W.H. Glaze, J.-W. Kang, D.H. Chapin, The chemistry of water treatment processes 

involving ozone, hydrogen peroxide and ultraviolet radiation, (1987). 

[11] S. Parsons, Advanced oxidation processes for water and wastewater treatment, IWA 

publishing2004. 

[12] T. Prasad, S. Manohar, C. Srinivas, Advanced oxidation processes for treatment of 

spent organic resins in nuclear industry, BARC newsletter, (2003) 55-58. 

[13] S. Guittonneau, W. Glaze, J. Duguet, O. Wable, J. Mallevialle, Characterization of 

natural water for potential to oxidize organic pollutants with ozone, (1992). 



[144] 
 

[14] F.J. Beltran, J.M. Encinar, M.A. Alonso, Nitroaromatic hydrocarbon ozonation in 

water. 2. Combined ozonation with hydrogen peroxide or UV radiation, Industrial & 

engineering chemistry research, 37 (1998) 32-40. 

[15] M.I. Litter, Introduction to photochemical advanced oxidation processes for water 

treatment,  Environmental photochemistry part II, Springer2005, pp. 325-366. 

[16] O. Legrini, E. Oliveros, A. Braun, Photochemical processes for water treatment, 

Chemical reviews, 93 (1993) 671-698. 

[17] E.M. Cuerda-Correa, M.F. Alexandre-Franco, C. Fernández-González, Advanced 

oxidation processes for the removal of antibiotics from water. An overview, Water, 12 

(2020) 102. 

[18] S. Esplugas, J. Gimenez, S. Contreras, E. Pascual, M. Rodrı́guez, Comparison of 

different advanced oxidation processes for phenol degradation, Water research, 36 (2002) 

1034-1042. 

[19] F. Benitez, J. Beltrán-Heredia, T. Gonzalez, F. Real, Kinetics of the elimination of 

vanillin by UV radiation catalyzed with hydrogen peroxide, FRESENIUS 

ENVIRONMENTAL BULLETIN, 7 (1998) 726-733. 

[20] M. Uğurlu, I. Kula, Decolourization and removal of some organic compounds from 

olive mill wastewater by advanced oxidation processes and lime treatment, 

Environmental Science and Pollution Research-International, 14 (2007) 319-325. 

[21] S.M. Kim, A. Vogelpohl, Degradation of organic pollutants by the photo‐Fenton‐

process, Chemical Engineering & Technology: Industrial Chemistry‐Plant Equipment‐

Process Engineering‐Biotechnology, 21 (1998) 187-191. 

[22] C. Tan, N. Gao, Y. Deng, Y. Zhang, M. Sui, J. Deng, S. Zhou, Degradation of 

antipyrine by UV, UV/H2O2 and UV/PS, Journal of hazardous materials, 260 (2013) 

1008-1016. 

[23] F. Yuan, C. Hu, X. Hu, J. Qu, M. Yang, Degradation of selected pharmaceuticals in 

aqueous solution with UV and UV/H2O2, Water research, 43 (2009) 1766-1774. 

[24] X.-R. Xu, X.-Y. Li, X.-Z. Li, H.-B. Li, Degradation of melatonin by UV, UV/H2O2, 

Fe2+/H2O2 and UV/Fe2+/H2O2 processes, Separation and Purification Technology, 68 

(2009) 261-266. 

[25] F.H. AlHamedi, M. Rauf, S.S. Ashraf, Degradation studies of Rhodamine B in the 

presence of UV/H2O2, Desalination, 239 (2009) 159-166. 

[26] E. Mvula, C. Von Sonntag, Ozonolysis of phenols in aqueous solution, Organic & 

biomolecular chemistry, 1 (2003) 1749-1756. 



[145] 
 

[27] J.P. Gould, K.A. Groff, The kinetics of ozonolysis of synthetic dyes, (1987). 

[28] F.M. Saunders, J.P. Gould, C.R. Southerland, The effect of solute competition on 

ozonolysis of industrial dyes, Water Research, 17 (1983) 1407-1419. 

[29] A. Mahmoud, A. Ghaly, M. Brooks, Removal of dye from textile wastewater using 

plant oils under different pH and temperature conditions, American Journal of 

Environmental Sciences, 3 (2007) 205-218. 

[30] M.A. Alsheyab, A.H. Muñoz, Reducing the formation of trihalomethanes (THMs) 

by ozone combined with hydrogen peroxide (H2O2/O3), Desalination, 194 (2006) 121-

126. 

[31] N.H. Ince, I.G. Apikyan, Combination of activated carbon adsorption with light-

enhanced chemical oxidation via hydrogen peroxide, Water Research, 34 (2000) 4169-

4176. 

[32] W. Song, V. Ravindran, M. Pirbazari, Process optimization using a kinetic model 

for the ultraviolet radiation-hydrogen peroxide decomposition of natural and synthetic 

organic compounds in groundwater, Chemical engineering science, 63 (2008) 3249-

3270. 

[33] M. Tamimi, S. Qourzal, N. Barka, A. Assabbane, Y. Ait-Ichou, Methomyl 

degradation in aqueous solutions by Fenton's reagent and the photo-Fenton system, 

Separation and Purification Technology, 61 (2008) 103-108. 

[34] K. Wu, Y. Xie, J. Zhao, H. Hidaka, Photo-Fenton degradation of a dye under visible 

light irradiation, Journal of Molecular Catalysis A: Chemical, 144 (1999) 77-84. 

[35] F. Torrades, J. García-Montaño, Using central composite experimental design to 

optimize the degradation of real dye wastewater by Fenton and photo-Fenton reactions, 

Dyes and pigments, 100 (2014) 184-189. 

[36] J. Monteagudo, A. Durán, C. López-Almodóvar, Homogeneus ferrioxalate-assisted 

solar photo-Fenton degradation of Orange II aqueous solutions, Applied Catalysis B: 

Environmental, 83 (2008) 46-55. 

[37] J. García-Montaño, F. Torrades, J.A. García-Hortal, X. Domenech, J. Peral, 

Degradation of Procion Red H-E7B reactive dye by coupling a photo-Fenton system with 

a sequencing batch reactor, Journal of hazardous materials, 134 (2006) 220-229. 

[38] J.E.F. Moraes, F.H. Quina, C.A.O. Nascimento, D.N. Silva, O. Chiavone-Filho, 

Treatment of saline wastewater contaminated with hydrocarbons by the photo-Fenton 

process, Environmental science & technology, 38 (2004) 1183-1187. 



[146] 
 

[39] R. Bauer, H. Fallmann, The photo-Fenton oxidation—a cheap and efficient 

wastewater treatment method, Research on chemical intermediates, 23 (1997) 341-354. 

[40] M.A. Fox, M.T. Dulay, Heterogeneous photocatalysis, Chemical reviews, 93 (1993) 

341-357. 

[41] J.-M. Herrmann, Titania-based true heterogeneous photocatalysis, Environmental 

Science and Pollution Research, 19 (2012) 3655-3665. 

[42] J.M. Buriak, P.V. Kamat, K.S. Schanze, Best practices for reporting on 

heterogeneous photocatalysis, ACS Publications, 2014. 

[43] A. Khataee, M. Zarei, R. Ordikhani-Seyedlar, Heterogeneous photocatalysis of a dye 

solution using supported TiO2 nanoparticles combined with homogeneous 

photoelectrochemical process: molecular degradation products, Journal of Molecular 

Catalysis A: Chemical, 338 (2011) 84-91. 

[44] U.G. Akpan, B.H. Hameed, Parameters affecting the photocatalytic degradation of 

dyes using TiO2-based photocatalysts: a review, Journal of hazardous materials, 170 

(2009) 520-529. 

[45] N. Daneshvar, D. Salari, A. Khataee, Photocatalytic degradation of azo dye acid red 

14 in water: investigation of the effect of operational parameters, Journal of 

Photochemistry and Photobiology A: Chemistry, 157 (2003) 111-116. 

[46] P.R. Gogate, G.S. Bhosale, Comparison of effectiveness of acoustic and 

hydrodynamic cavitation in combined treatment schemes for degradation of dye 

wastewaters, Chemical Engineering and Processing: Process Intensification, 71 (2013) 

59-69. 

[47] K.S. Suslick, The chemical effects of ultrasound, Scientific American, 260 (1989) 

80-87. 

[48] K. Makino, M.M. Mossoba, P. Riesz, Chemical effects of ultrasound on aqueous 

solutions. Evidence for hydroxyl and hydrogen free radicals (. cntdot. OH and. cntdot. H) 

by spin trapping, Journal of the American Chemical Society, 104 (1982) 3537-3539. 

[49] K. Makino, M.M. Mossoba, P. Riesz, Chemical effects of ultrasound on aqueous 

solutions. Formation of hydroxyl radicals and hydrogen atoms, The Journal of physical 

chemistry, 87 (1983) 1369-1377. 

[50] J. Chen, Y. Chen, H. Li, S.-Y. Lai, J. Jow, Physical and chemical effects of 

ultrasound vibration on polymer melt in extrusion, Ultrasonics sonochemistry, 17 (2010) 

66-71. 



[147] 
 

[51] P. Sathishkumar, R.V. Mangalaraja, S. Anandan, Review on the recent 

improvements in sonochemical and combined sonochemical oxidation processes–A 

powerful tool for destruction of environmental contaminants, Renewable and Sustainable 

Energy Reviews, 55 (2016) 426-454. 

[52] M. Penconi, F. Rossi, F. Ortica, F. Elisei, P.L. Gentili, Hydrogen production from 

water by photolysis, sonolysis and sonophotolysis with solid solutions of rare earth, 

gallium and indium oxides as heterogeneous catalysts, Sustainability, 7 (2015) 9310-

9325. 

[53] J. Madhavan, P.S.S. Kumar, S. Anandan, F. Grieser, M. Ashokkumar, Degradation 

of acid red 88 by the combination of sonolysis and photocatalysis, Separation and 

Purification Technology, 74 (2010) 336-341. 

[54] N.M. Navarro, T. Chave, P. Pochon, I. Bisel, S.I. Nikitenko, Effect of ultrasonic 

frequency on the mechanism of formic acid sonolysis, The Journal of Physical Chemistry 

B, 115 (2011) 2024-2029. 

[55] V. Morosini, T. Chave, M. Virot, P. Moisy, S.I. Nikitenko, Sonochemical water 

splitting in the presence of powdered metal oxides, Ultrasonics sonochemistry, 29 (2016) 

512-516. 

[56] C.M. Krishna, Y. Lion, T. Kondo, P. Riesz, Thermal decomposition of methanol in 

the sonolysis of methanol-water mixtures. Spin-trapping evidence for isotope exchange 

reactions, Journal of Physical Chemistry, 91 (1987) 5847-5850. 

[57] A. Zielińska-Jurek, Progress, challenge, and perspective of bimetallic TiO2-based 

photocatalysts, Journal of Nanomaterials, 2014 (2014). 

[58] L. Liu, Y. Qi, J. Yang, W. Cui, X. Li, Z. Zhang, An AgI@ g-C3N4 hybrid core@ 

shell structure: stable and enhanced photocatalytic degradation, Applied Surface Science, 

358 (2015) 319-327. 

[59] Y. Liang, H. Wang, L. Liu, P. Wu, W. Cui, J.G. McEvoy, Z. Zhang, Microwave-

assisted synthesis of a superfine Ag/AgI photocatalyst with high activity and excellent 

durability, Journal of materials science, 50 (2015) 6935-6946. 

[60] J. Huang, S. Liu, L. Kuang, Y. Zhao, T. Jiang, S. Liu, X. Xu, Enhanced 

photocatalytic activity of quantum-dot-sensitized one-dimensionally-ordered ZnO 

nanorod photocatalyst, Journal of Environmental Sciences, 25 (2013) 2487-2491. 

[61] C. Yu, F. Cao, G. Li, R. Wei, C.Y. Jimmy, R. Jin, Q. Fan, C. Wang, Novel noble 

metal (Rh, Pd, Pt)/BiOX (Cl, Br, I) composite photocatalysts with enhanced 



[148] 
 

photocatalytic performance in dye degradation, Separation and Purification Technology, 

120 (2013) 110-122. 

[62] J.B. Zhong, J.Z. Li, J. Zeng, X.Y. He, W. Hu, Y.C. Shen, Enhanced photocatalytic 

performance of Ga3+-doped ZnO, Materials Research Bulletin, 47 (2012) 3893-3896. 

[63] Y. Huang, S. Kang, Y. Yang, H. Qin, Z. Ni, S. Yang, X. Li, Facile synthesis of 

Bi/Bi2WO6 nanocomposite with enhanced photocatalytic activity under visible light, 

Applied Catalysis B: Environmental, 196 (2016) 89-99. 

[64] Q. Zhao, M. Gong, W. Liu, Y. Mao, S. Le, S. Ju, F. Long, X. Liu, K. Liu, T. Jiang, 

Enhancement of visible-light photocatalytic activity of silver and mesoporous carbon co-

modified Bi2WO6, Applied Surface Science, 332 (2015) 138-146. 

[65] L. Yan, Y. Wang, H. Shen, Y. Zhang, J. Li, D. Wang, Photocatalytic activity of 

Bi2WO6/Bi2S3 heterojunctions: the facilitation of exposed facets of Bi2WO6 substrate, 

Applied Surface Science, 393 (2017) 496-503. 

[66] Y. Tian, B. Chang, J. Lu, J. Fu, F. Xi, X. Dong, Hydrothermal synthesis of graphitic 

carbon nitride–Bi2WO6 heterojunctions with enhanced visible light photocatalytic 

activities, ACS applied materials & interfaces, 5 (2013) 7079-7085. 

[67] Z.-P. Nie, D.-K. Ma, G.-Y. Fang, W. Chen, S.-M. Huang, Concave Bi 2 WO 6 

nanoplates with oxygen vacancies achieving enhanced electrocatalytic oxygen evolution 

in near-neutral water, Journal of Materials Chemistry A, 4 (2016) 2438-2444. 

[68] J.-J. Jung, J.-W. Jang, J.-W. Park, Effect of generation growth on photocatalytic 

activity of nano TiO2-magnetic cored dendrimers, Journal of Industrial and Engineering 

Chemistry, 44 (2016) 52-59. 

[69] H. Zangeneh, A. Zinatizadeh, M. Habibi, M. Akia, M.H. Isa, Photocatalytic 

oxidation of organic dyes and pollutants in wastewater using different modified titanium 

dioxides: A comparative review, Journal of Industrial and Engineering Chemistry, 26 

(2015) 1-36. 

[70] H. Anwer, J.-W. Park, Synthesis and characterization of a heterojunction 

rGO/ZrO2/Ag3PO4 nanocomposite for degradation of organic contaminants, Journal of 

hazardous materials, 358 (2018) 416-426. 

[71] W. Lü, J. Chen, Y. Wu, L. Duan, Y. Yang, X. Ge, Graphene-enhanced visible-light 

photocatalysis of large-sized CdS particles for wastewater treatment, Nanoscale research 

letters, 9 (2014) 1-7. 



[149] 
 

[72] X. Li, J. Wang, Y. Men, Z. Bian, TiO2 mesocrystal with exposed (001) facets and 

CdS quantum dots as an active visible photocatalyst for selective oxidation reactions, 

Applied Catalysis B: Environmental, 187 (2016) 115-121. 

[73] S. Bhandari, J. Vardia, R. Malkani, S.C. Ameta, Effect of transition metal ions on 

photocatalytic activity of ZnO in bleaching of some dyes, Toxicological & 

Environmental Chemistry, 88 (2006) 35-44. 

[74] A. Ajmal, I. Majeed, R.N. Malik, H. Idriss, M.A. Nadeem, Principles and 

mechanisms of photocatalytic dye degradation on TiO2 based photocatalysts: a 

comparative overview, Rsc Advances, 4 (2014) 37003-37026. 

[75] U.I. Gaya, A.H. Abdullah, Heterogeneous photocatalytic degradation of organic 

contaminants over titanium dioxide: a review of fundamentals, progress and problems, 

Journal of photochemistry and photobiology C: Photochemistry reviews, 9 (2008) 1-12. 

[76] H. Shirayama, Y. Tohezo, S. Taguchi, Photodegradation of chlorinated 

hydrocarbons in the presence and absence of dissolved oxygen in water, Water research, 

35 (2001) 1941-1950. 

[77] Y. Wang, C.-S. Hong, TiO2-mediated photomineralization of 2-chlorobiphenyl: the 

role of O2, Water research, 34 (2000) 2791-2797. 

[78] Z. Xie, X. Liu, W. Wang, C. Liu, Z. Li, Z. Zhang, Enhanced photoelectrochemical 

properties of TiO2 nanorod arrays decorated with CdS nanoparticles, Science and 

technology of advanced materials, 15 (2014) 055006. 

[79] M. Bertelli, E. Selli, Reaction paths and efficiency of photocatalysis on TiO2 and of 

H2O2 photolysis in the degradation of 2-chlorophenol, Journal of hazardous materials, 

138 (2006) 46-52. 

[80] M. Muruganandham, M. Swaminathan, TiO2–UV photocatalytic oxidation of 

Reactive Yellow 14: Effect of operational parameters, Journal of hazardous materials, 

135 (2006) 78-86. 

[81] A.E. Cassano, O.M. Alfano, Reaction engineering of suspended solid heterogeneous 

photocatalytic reactors, Catalysis today, 58 (2000) 167-197. 

[82] I. Bhati, P.B. Punjabi, S.C. Ameta, Photocatalytic degradation of fast green using 

nanosized CeCrO 3, Macedonian Journal of Chemistry and Chemical Engineering, 29 

(2010) 195-202. 

[83] A. Elaziouti, B. Ahmed, ZnO-assisted photocatalytic degradation of congo Red and 

benzopurpurine 4B in aqueous solution, J Chem Eng Process Technol, 2 (2011) 1-9. 



[150] 
 

[84] K. Shukla, V.C. Srivastava, Diethyl carbonate: critical review of synthesis routes, 

catalysts used and engineering aspects, RSC advances, 6 (2016) 32624-32645. 

[85] N. Guettai, H.A. Amar, Photocatalytic oxidation of methyl orange in presence of 

titanium dioxide in aqueous suspension. Part I: Parametric study, Desalination, 185 

(2005) 427-437. 

[86] T. Soltani, M.H. Entezari, Sono-synthesis of bismuth ferrite nanoparticles with high 

photocatalytic activity in degradation of Rhodamine B under solar light irradiation, 

Chemical Engineering Journal, 223 (2013) 145-154. 

[87] J. Tauc, Optical properties and electronic structure of amorphous Ge and Si, 

Materials Research Bulletin, 3 (1968) 37-46. 

[88] Y. Xiang, P. Ju, Y. Wang, Y. Sun, D. Zhang, J. Yu, Chemical etching preparation 

of the Bi2WO6/BiOI p–n heterojunction with enhanced photocatalytic antifouling 

activity under visible light irradiation, Chemical Engineering Journal, 288 (2016) 264-

275. 

[89] X. Hao, Z. Jin, H. Yang, G. Lu, Y. Bi, Peculiar synergetic effect of MoS2 quantum 

dots and graphene on Metal-Organic Frameworks for photocatalytic hydrogen evolution, 

Applied Catalysis B: Environmental, 210 (2017) 45-56. 

[90] L. He, M. Li, H. Xu, B. Hu, Experimental studies on magnetization in the excited 

state by using the magnetic field effect of light scattering based on multi-layer graphene 

particles suspended in organic solvents, Nanoscale, 9 (2017) 2563-2568. 

[91] M. Pena, J. Fierro, Chemical structures and performance of perovskite oxides, 

Chemical reviews, 101 (2001) 1981-2018. 

[92] M. Sun, Y. Jiang, F. Li, M. Xia, B. Xue, D. Liu, Dye degradation activity and 

stability of perovskite-type LaCoO3− x (x= 0∼ 0.075), Materials transactions, 51 (2010) 

2208-2214. 

[93] K. Parida, K. Reddy, S. Martha, D. Das, N. Biswal, Fabrication of nanocrystalline 

LaFeO3: an efficient sol–gel auto-combustion assisted visible light responsive 

photocatalyst for water decomposition, International journal of hydrogen energy, 35 

(2010) 12161-12168. 

[94] Y. Qu, W. Zhou, Z. Ren, S. Du, X. Meng, G. Tian, K. Pan, G. Wang, H. Fu, Facile 

preparation of porous NiTiO3 nanorods with enhanced visible-light-driven photocatalytic 

performance, Journal of Materials Chemistry, 22 (2012) 16471-16476. 



[151] 
 

[95] Y.J. Kim, B. Gao, S.Y. Han, M.H. Jung, A.K. Chakraborty, T. Ko, C. Lee, W.I. Lee, 

Heterojunction of FeTiO3 nanodisc and TiO2 nanoparticle for a novel visible light 

photocatalyst, The Journal of Physical Chemistry C, 113 (2009) 19179-19184. 

[96] J. Liu, G. Chen, Z. Li, Z. Zhang, Hydrothermal synthesis and photocatalytic 

properties of ATaO3 and ANbO3 (A= Na and K), International Journal of Hydrogen 

Energy, 32 (2007) 2269-2272. 

[97] P. Tang, H. Chen, F. Cao, G. Pan, Magnetically recoverable and visible-light-driven 

nanocrystalline YFeO3 photocatalysts, Catalysis Science & Technology, 1 (2011) 1145-

1148. 

[98] R. Konta, T. Ishii, H. Kato, A. Kudo, Photocatalytic activities of noble metal ion 

doped SrTiO3 under visible light irradiation, The Journal of Physical Chemistry B, 108 

(2004) 8992-8995. 

[99] M. Li, J. Zhang, W. Dang, S.K. Cushing, D. Guo, N. Wu, P. Yin, Photocatalytic 

hydrogen generation enhanced by band gap narrowing and improved charge carrier 

mobility in AgTaO3 by compensated co-doping, Physical Chemistry Chemical Physics, 

15 (2013) 16220-16226. 

[100] Y. Qu, W. Zhou, H. Fu, Porous cobalt titanate nanorod: a new candidate for visible 

light‐driven photocatalytic water oxidation, ChemCatChem, 6 (2014) 265-270. 

[101] K. Maeda, Rhodium-doped barium titanate perovskite as a stable p-type 

semiconductor photocatalyst for hydrogen evolution under visible light, ACS applied 

materials & interfaces, 6 (2014) 2167-2173. 

[102] P.D. Kanhere, J. Zheng, Z. Chen, Site specific optical and photocatalytic properties 

of Bi-doped NaTaO3, The Journal of Physical Chemistry C, 115 (2011) 11846-11853. 

[103] M.S. Hassan, T. Amna, M.-S. Khil, Synthesis of High aspect ratio CdTiO3 

nanofibers via electrospinning: characterization and photocatalytic activity, Ceramics 

International, 40 (2014) 423-427. 

[104] P.S. Tang, H. Sun, F. Cao, J.T. Yang, S.L. Ni, H.F. Chen, Visible-light driven 

LaNiO3 nanosized photocatalysts prepared by a sol-gel process,  Advanced Materials 

Research, Trans Tech Publ, 2011, pp. 83-87. 

[105] S. Godara, N. Sinha, G. Ray, B. Kumar, Combined structural, electrical, magnetic 

and optical characterization of bismuth ferrite nanoparticles synthesized by auto-

combustion route, Journal of Asian Ceramic Societies, 2 (2014) 416-421. 



[152] 
 

[106] Y. Han, W. Liu, P. Wu, X. Xu, M. Guo, G. Rao, S. Wang, Effect of aliovalent Pd 

substitution on multiferroic properties in BiFeO3 nanoparticles, Journal of Alloys and 

Compounds, 661 (2016) 115-121. 

[107] X. Yu, X. An, Enhanced magnetic and optical properties of pure and (Mn, Sr) doped 

BiFeO3 nanocrystals, Solid state communications, 149 (2009) 711-714. 

[108] Y. Wang, G. Xu, Z. Ren, X. Wei, W. Weng, P. Du, G. Shen, G. Han, Low 

temperature polymer assisted hydrothermal synthesis of bismuth ferrite nanoparticles, 

Ceramics international, 34 (2008) 1569-1571. 

[109] P. Tang, D. Kuang, S. Yang, Y. Zhang, The structural, optical and enhanced 

magnetic properties of Bi1− xGdxFe1− yMnyO3 nanoparticles synthesized by sol–gel, 

Journal of Alloys and Compounds, 622 (2015) 194-199. 

[110] J. Yang, X. Li, J. Zhou, Y. Tang, Y. Zhang, Y. Li, Factors controlling pure-phase 

magnetic BiFeO3 powders synthesized by solution combustion synthesis, Journal of 

alloys and compounds, 509 (2011) 9271-9277. 

[111] S. Layek, H. Verma, Magnetic and dielectric properties of multiferroic BiFeO3 

nanoparticles synthesized by a novel citrate combustion method, arXiv preprint 

arXiv:1502.05797, (2015). 

[112] D. Sando, A. Agbelele, D. Rahmedov, J. Liu, P. Rovillain, C. Toulouse, I. Infante, 

A. Pyatakov, S. Fusil, E. Jacquet, Crafting the magnonic and spintronic response of 

BiFeO3 films by epitaxial strain, Nature materials, 12 (2013) 641-646. 

[113] S. Baek, H. Jang, C. Folkman, Y. Li, B. Winchester, J. Zhang, Q. He, Y. Chu, C. 

Nelson, M. Rzchowski, Ferroelastic switching for nanoscale non-volatile 

magnetoelectric devices, Nature materials, 9 (2010) 309-314. 

[114] C. Bowen, H. Kim, P. Weaver, S. Dunn, Piezoelectric and ferroelectric materials 

and structures for energy harvesting applications, Energy & Environmental Science, 7 

(2014) 25-44. 

[115] T. Comyn, T. Stevenson, A. Bell, Piezoelectric properties of BiFeO $ _ {3} $–

PbTiO $ _ {3} $ ceramics,  Journal de Physique IV (Proceedings), EDP sciences, 2005, 

pp. 13-17. 

[116] R. Zeches, M. Rossell, J. Zhang, A. Hatt, Q. He, C.-H. Yang, A. Kumar, C. Wang, 

A. Melville, C. Adamo, A strain-driven morphotropic phase boundary in BiFeO3, 

science, 326 (2009) 977-980. 

[117] M. Bibes, A. Barthélémy, Towards a magnetoelectric memory, Nature materials, 7 

(2008) 425-426. 



[153] 
 

[118] J. Deng, S. Banerjee, S.K. Mohapatra, Y.R. Smith, M. Misra, Bismuth iron oxide 

nanoparticles as photocatalyst for solar hydrogen generation from water, Journal of 

Fundamentals of Renewable Energy and Applications, 1 (2011). 

[119] F. Mushtaq, X. Chen, M. Hoop, H. Torlakcik, E. Pellicer, J. Sort, C. Gattinoni, B.J. 

Nelson, S. Pané, Piezoelectrically enhanced photocatalysis with BiFeO3 nanostructures 

for efficient water remediation, Iscience, 4 (2018) 236-246. 

[120] S. Irfan, L. Li, A.S. Saleemi, C.-W. Nan, Enhanced photocatalytic activity of La3+ 

and Se4+ co-doped bismuth ferrite nanostructures, Journal of Materials Chemistry A, 5 

(2017) 11143-11151. 

[121] P.C. Sati, M. Arora, S. Chauhan, M. Kumar, S. Chhoker, Effect of Dy substitution 

on structural, magnetic and optical properties of BiFeO3 ceramics, Journal of Physics and 

Chemistry of Solids, 75 (2014) 105-108. 

[122] S. Mohan, B. Subramanian, I. Bhaumik, P.K. Gupta, S.N. Jaisankar, 

Nanostructured Bi (1− x) Gd (x) FeO 3–a multiferroic photocatalyst on its sunlight driven 

photocatalytic activity, RSC Advances, 4 (2014) 16871-16878. 

[123] J. Zhao, S. Liu, W. Zhang, Z. Liu, Z. Liu, Structural and magnetic properties of Er-

doped BiFeO3 nanoparticles, Journal of nanoparticle research, 15 (2013) 1-7. 

[124] M. Sakar, S. Balakumar, P. Saravanan, S. Bharathkumar, Compliments of 

confinements: substitution and dimension induced magnetic origin and band-bending 

mediated photocatalytic enhancements in Bi1− xDyxFeO3 particulate and fiber 

nanostructures, Nanoscale, 7 (2015) 10667-10679. 

[125] K.S. Nalwa, A. Garg, Phase evolution, magnetic and electrical properties in Sm-

doped bismuth ferrite, Journal of Applied Physics, 103 (2008) 044101. 

[126] P.R. Vanga, R. Mangalaraja, M. Ashok, Effect of (Nd, Ni) co-doped on the 

multiferroic and photocatalytic properties of BiFeO3, Materials Research Bulletin, 72 

(2015) 299-305. 

[127] Z. Chen, Y. Wu, X. Wang, W. Jin, C. Zhu, Ferromagnetism and enhanced 

photocatalytic activity in Nd doped BiFeO3 nanopowders, Journal of Materials Science: 

Materials in Electronics, 26 (2015) 9929-9940. 

[128] M. Kaur, K. Yadav, P. Uniyal, Investigations on multiferroic, optical and 

photocatalytic properties of lanthanum doped bismuth ferrite nanoparticles, Advanced 

Materials Letters, (2015). 



[154] 
 

[129] C. Wu, J. Wei, F. Kong, Effect of rare earth dopants on the morphologies and 

photocatalytic activities of BiFeO3 microcrystallites, Journal of Materials Science: 

Materials in Electronics, 24 (2013) 1530-1535. 

[130] C. Madhu, M.B. Bellakki, V. Manivannan, Synthesis and characterization of 

cation-doped BiFeO3 materials for photocatalytic applications, (2010). 

[131] P.R. Vanga, R. Mangalaraja, M. Ashok, Structural, magnetic and photocatalytic 

properties of La and alkaline co-doped BiFeO3 nanoparticles, Materials Science in 

Semiconductor Processing, 40 (2015) 796-802. 

[132] A. Tariq, S.I. Ali, D. Akinwande, S. Rizwan, Efficient visible-light photocatalysis 

of 2D-MXene nanohybrids with Gd3+-and Sn4+-codoped bismuth ferrite, ACS omega, 3 

(2018) 13828-13836. 

[133] Y. Liu, R. Zuo, S. Qi, Controllable preparation of BiFeO3@ carbon core/shell 

nanofibers with enhanced visible photocatalytic activity, Journal of Molecular Catalysis 

A: Chemical, 376 (2013) 1-6. 

[134] J. Huang, G. Tan, W. Yang, L. Zhang, H. Ren, A. Xia, Microwave hydrothermal 

synthesis of BiFeO3: Impact of different surfactants on the morphology and 

photocatalytic properties, Materials science in semiconductor processing, 25 (2014) 84-

88. 

[135] I. Papadas, K. Subrahmanyam, M.G. Kanatzidis, G. Armatas, Templated assembly 

of BiFeO3 nanocrystals into 3D mesoporous networks for catalytic applications, 

Nanoscale, 7 (2015) 5737-5743. 

[136] L. Wu, W. Sui, C. Dong, C. Zhang, C. Jiang, One-dimensional BiFeO3 nanotubes: 

Preparation, characterization, improved magnetic behaviors, and prospects, Applied 

Surface Science, 384 (2016) 368-375. 

[137] G. Liu, T. Wang, W. Zhou, X. Meng, H. Zhang, H. Liu, T. Kako, J. Ye, Crystal-

facet-dependent hot-electron transfer in plasmonic-Au/semiconductor heterostructures 

for efficient solar photocatalysis, Journal of materials chemistry C, 3 (2015) 7538-7542. 

[138] X. Wang, W. Mao, Q. Zhang, Q. Wang, Y. Zhu, J. Zhang, T. Yang, J. Yang, X.a. 

Li, W. Huang, PVP assisted hydrothermal fabrication and morphology-controllable 

fabrication of BiFeO3 uniform nanostructures with enhanced photocatalytic activities, 

Journal of Alloys and Compounds, 677 (2016) 288-293. 

[139] L. Fei, J. Yuan, Y. Hu, C. Wu, J. Wang, Y. Wang, Visible light responsive 

perovskite BiFeO3 pills and rods with dominant {111} c facets, Crystal growth & design, 

11 (2011) 1049-1053. 



[155] 
 

[140] M. Humayun, A. Zada, Z. Li, M. Xie, X. Zhang, Y. Qu, F. Raziq, L. Jing, Enhanced 

visible-light activities of porous BiFeO3 by coupling with nanocrystalline TiO2 and 

mechanism, Applied Catalysis B: Environmental, 180 (2016) 219-226. 

[141] X. Zhang, B. Wang, X. Wang, X. Xiao, Z. Dai, W. Wu, J. Zheng, F. Ren, C. Jiang, 

Preparation of M@ BiFeO3 nanocomposites (M= Ag, Au) bowl arrays with enhanced 

visible light photocatalytic activity, Journal of the American Ceramic Society, 98 (2015) 

2255-2263. 

[142] F. Niu, D. Chen, L. Qin, T. Gao, N. Zhang, S. Wang, Z. Chen, J. Wang, X. Sun, Y. 

Huang, Synthesis of Pt/BiFeO3 heterostructured photocatalysts for highly efficient 

visible-light photocatalytic performances, Solar Energy Materials and Solar Cells, 143 

(2015) 386-396. 

[143] J. Luo, P.A. Maggard, Hydrothermal synthesis and photocatalytic activities of 

SrTiO3‐coated Fe2O3 and BiFeO3, Advanced Materials, 18 (2006) 514-517. 

[144] F. Niu, D. Chen, L. Qin, N. Zhang, J. Wang, Z. Chen, Y. Huang, Facile Synthesis 

of Highly Efficient p–n Heterojunction CuO/BiFeO3 Composite Photocatalysts with 

Enhanced Visible‐Light Photocatalytic Activity, ChemCatChem, 7 (2015) 3279-3289. 

[145] H. Liu, Y. Guo, B. Guo, W. Dong, D. Zhang, BiFeO3–(Na0. 5Bi0. 5) TiO3 butterfly 

wing scales: Synthesis, visible-light photocatalytic and magnetic properties, Journal of 

the European Ceramic Society, 32 (2012) 4335-4340. 

[146] S.-M. Lam, J.-C. Sin, A.R. Mohamed, A review on photocatalytic application of g-

C3N4/semiconductor (CNS) nanocomposites towards the erasure of dyeing wastewater, 

Materials Science in Semiconductor Processing, 47 (2016) 62-84. 

[147] Z. Li, Y. Shen, C. Yang, Y. Lei, Y. Guan, Y. Lin, D. Liu, C.-W. Nan, Significant 

enhancement in the visible light photocatalytic properties of BiFeO3–graphene 

nanohybrids, Journal of Materials Chemistry A, 1 (2013) 823-829. 

[148] X. Wang, W. Mao, J. Zhang, Y. Han, C. Quan, Q. Zhang, T. Yang, J. Yang, X.a. 

Li, W. Huang, Facile fabrication of highly efficient g-C3N4/BiFeO3 nanocomposites with 

enhanced visible light photocatalytic activities, Journal of colloid and interface science, 

448 (2015) 17-23. 

[149] H. Ramezanalizadeh, F. Manteghi, Design and development of a novel 

BiFeO3/CuWO4 heterojunction with enhanced photocatalytic performance for the 

degradation of organic dyes, Journal of Photochemistry and Photobiology A: Chemistry, 

338 (2017) 60-71. 



[156] 
 

[150] T. Wang, Y. Bai, W. Si, W. Mao, Y. Gao, S. Liu, Heterogeneous photo-Fenton 

system of novel ternary Bi2WO6/BiFeO3/g-C3N4 heterojunctions for highly efficient 

degrading persistent organic pollutants in wastewater, Journal of Photochemistry and 

Photobiology A: Chemistry, 404 (2021) 112856. 

[151] L. Ge, C. Han, J. Liu, Novel visible light-induced g-C3N4/Bi2WO6 composite 

photocatalysts for efficient degradation of methyl orange, Applied Catalysis B: 

Environmental, 108 (2011) 100-107. 

[152] A. Zhu, Q. Zhao, X. Li, Y. Shi, BiFeO3/TiO2 nanotube arrays composite electrode: 

construction, characterization, and enhanced photoelectrochemical properties, ACS 

applied materials & interfaces, 6 (2013) 671-679. 

[153] A. Malathi, P. Arunachalam, V. Kirankumar, J. Madhavan, A.M. Al-Mayouf, An 

efficient visible light driven bismuth ferrite incorporated bismuth oxyiodide 

(BiFeO3/BiOI) composite photocatalytic material for degradation of pollutants, Optical 

Materials, 84 (2018) 227-235. 

[154] L. Hu, H. Hu, W. Lu, Y. Lu, S. Wang, Novel composite BiFeO3/ZrO2 and its high 

photocatalytic performance under white LED visible-light irradiation, Materials 

Research Bulletin, 120 (2019) 110605. 

[155] L. Di, H. Yang, T. Xian, X. Liu, X. Chen, Photocatalytic and photo-Fenton catalytic 

degradation activities of Z-scheme Ag2S/BiFeO3 heterojunction composites under 

visible-light irradiation, Nanomaterials, 9 (2019) 399. 

[156] X. Zhang, X. Wang, J. Chai, S. Xue, R. Wang, L. Jiang, J. Wang, Z. Zhang, D.D. 

Dionysiou, Construction of novel symmetric double Z-scheme BiFeO3/CuBi2O4/BaTiO3 

photocatalyst with enhanced solar-light-driven photocatalytic performance for 

degradation of norfloxacin, Applied Catalysis B: Environmental, 272 (2020) 119017. 

[157] K.S. Novoselov, A.K. Geim, S.V. Morozov, D. Jiang, Y. Zhang, S.V. Dubonos, 

I.V. Grigorieva, A.A. Firsov, Electric field effect in atomically thin carbon films, science, 

306 (2004) 666-669. 

[158] K.S. Novoselov, A.K. Geim, S. Morozov, D. Jiang, M.I. Katsnelson, I. Grigorieva, 

S. Dubonos, Firsov, AA, Two-dimensional gas of massless Dirac fermions in graphene, 

nature, 438 (2005) 197-200. 

[159] C. Wan, Y. Jiao, J. Li, In situ deposition of graphene nanosheets on wood surface 

by one-pot hydrothermal method for enhanced UV-resistant ability, Applied Surface 

Science, 347 (2015) 891-897. 



[157] 
 

[160] X. Du, I. Skachko, A. Barker, E.Y. Andrei, Approaching ballistic transport in 

suspended graphene, Nature nanotechnology, 3 (2008) 491-495. 

[161] T. Kuilla, S. Bhadra, D. Yao, N.H. Kim, S. Bose, J.H. Lee, Recent advances in 

graphene based polymer composites, Progress in polymer science, 35 (2010) 1350-1375. 

[162] Y. Zhu, S. Murali, W. Cai, X. Li, J.W. Suk, J.R. Potts, R.S. Ruoff, Graphene and 

graphene oxide: synthesis, properties, and applications, Advanced materials, 22 (2010) 

3906-3924. 

[163] F. Pendolino, N. Armata, Graphene oxide in environmental remediation process, 

Springer2017. 

[164] W. Chen, L. Yan, P.R. Bangal, Preparation of graphene by the rapid and mild 

thermal reduction of graphene oxide induced by microwaves, Carbon, 48 (2010) 1146-

1152. 

[165] L.G. Guex, B. Sacchi, K.F. Peuvot, R.L. Andersson, A.M. Pourrahimi, V. Ström, 

S. Farris, R.T. Olsson, Experimental review: chemical reduction of graphene oxide (GO) 

to reduced graphene oxide (rGO) by aqueous chemistry, Nanoscale, 9 (2017) 9562-9571. 

[166] A.T. Dideikin, A.Y. Vul, Graphene oxide and derivatives: the place in graphene 

family, Frontiers in Physics, 6 (2019) 149. 

[167] X. Wang, G. Sun, P. Routh, D.-H. Kim, W. Huang, P. Chen, Heteroatom-doped 

graphene materials: syntheses, properties and applications, Chemical Society Reviews, 

43 (2014) 7067-7098. 

[168] C. Ewels, M. Glerup, Nitrogen doping in carbon nanotubes, Journal of nanoscience 

and nanotechnology, 5 (2005) 1345-1363. 

[169] J. Liu, Z. Wang, L. Liu, W. Chen, Reduced graphene oxide as capturer of dyes and 

electrons during photocatalysis: surface wrapping and capture promoted efficiency, 

Physical Chemistry Chemical Physics, 13 (2011) 13216-13221. 

[170] H. Zhang, X. Lv, Y. Li, Y. Wang, J. Li, P25-graphene composite as a high 

performance photocatalyst, ACS nano, 4 (2010) 380-386. 

[171] Y.-h. Si, Y. Xia, S.-k. Shang, X.-b. Xiong, X.-r. Zeng, J. Zhou, Y.-y. Li, Enhanced 

visible light driven photocatalytic behavior of BiFeO3/reduced graphene oxide 

composites, Nanomaterials, 8 (2018) 526. 

[172] K. Zhou, Y. Zhu, X. Yang, X. Jiang, C. Li, Preparation of graphene–TiO2 

composites with enhanced photocatalytic activity, New Journal of Chemistry, 35 (2011) 

353-359. 



[158] 
 

[173] B. Li, H. Cao, ZnO@ graphene composite with enhanced performance for the 

removal of dye from water, Journal of Materials Chemistry, 21 (2011) 3346-3349. 

[174] E. Gao, W. Wang, M. Shang, J. Xu, Synthesis and enhanced photocatalytic 

performance of graphene-Bi2 WO6 composite, Physical Chemistry Chemical Physics, 13 

(2011) 2887-2893. 

[175] Y. Fu, X. Wang, Magnetically separable ZnFe2O4–graphene catalyst and its high 

photocatalytic performance under visible light irradiation, Industrial & engineering 

chemistry research, 50 (2011) 7210-7218. 

[176] S. Dong, X. Ding, T. Guo, X. Yue, X. Han, J. Sun, Self-assembled hollow sphere 

shaped Bi2WO6/RGO composites for efficient sunlight-driven photocatalytic 

degradation of organic pollutants, Chemical Engineering Journal, 316 (2017) 778-789. 

[177] W. Zhu, F. Sun, R. Goei, Y. Zhou, Facile fabrication of RGO-WO3 composites for 

effective visible light photocatalytic degradation of sulfamethoxazole, Applied Catalysis 

B: Environmental, 207 (2017) 93-102. 

[178] M. Kasinathan, S. Thiripuranthagan, A. Sivakumar, S. Ranganathan, T. Vembuli, 

S. Kumaravel, E. Erusappan, Fabrication of novel Bi2MoO6/N-rGO catalyst for the 

efficient photocatalytic degradation of harmful dyes, Materials Research Bulletin, 125 

(2020) 110782. 

[179] B. Appavu, S. Thiripuranthagan, S. Ranganathan, E. Erusappan, K. Kannan, 

BiVO4/N-rGO nano composites as highly efficient visible active photocatalyst for the 

degradation of dyes and antibiotics in eco system, Ecotoxicology and environmental 

safety, 151 (2018) 118-126. 

[180] D. Neena, K.K. Kondamareddy, M. Humayun, V.B. Mohan, D. Lu, D. Fu, W. Gao, 

Fabrication of ZnO/N-rGO composite as highly efficient visible-light photocatalyst for 

2, 4-DCP degradation and H2 evolution, Applied Surface Science, 488 (2019) 611-619. 

[181] C. Liu, X. Li, J. Li, Y. Zhou, L. Sun, H. Wang, P. Huo, C. Ma, Y. Yan, Fabricated 

2D/2D CdIn2S4/N-rGO muti-heterostructure photocatalyst for enhanced photocatalytic 

activity, Carbon, 152 (2019) 565-574. 

[182] B. Lu, S. Zeng, C. Li, Y. Wang, X. Pan, L. Zhang, H. Mao, Y. Lu, Z. Ye, Nanoscale 

pn heterojunctions of BiOI/nitrogen-doped reduced graphene oxide as a high 

performance photocatalyst, Carbon, 132 (2018) 191-198. 

[183] C. Joseph, Y. Liew, D. Krishnaiah, A. Bono, Application of a semiconductor oxide-

based catalyst in heterogeneous wastewater treatment: a green technology approach, 

Journal of Applied Sciences, 12 (2012) 1966-1971. 



[159] 
 

[184] C. Berberidou, I. Poulios, N. Xekoukoulotakis, D. Mantzavinos, Sonolytic, 

photocatalytic and sonophotocatalytic degradation of malachite green in aqueous 

solutions, Applied Catalysis B: Environmental, 74 (2007) 63-72. 

[185] M. Ahmad, E. Ahmed, Z. Hong, W. Ahmed, A. Elhissi, N. Khalid, Photocatalytic, 

sonocatalytic and sonophotocatalytic degradation of Rhodamine B using ZnO/CNTs 

composites photocatalysts, Ultrasonics sonochemistry, 21 (2014) 761-773. 

[186] V. Ragaini, E. Selli, C.L. Bianchi, C. Pirola, Sono-photocatalytic degradation of 2-

chlorophenol in water: kinetic and energetic comparison with other techniques, 

Ultrasonics Sonochemistry, 8 (2001) 251-258. 

[187] S. Kaur, V. Singh, Visible light induced sonophotocatalytic degradation of Reactive 

Red dye 198 using dye sensitized TiO2, Ultrasonics sonochemistry, 14 (2007) 531-537. 

[188] S. Anju, S. Yesodharan, E. Yesodharan, Zinc oxide mediated sonophotocatalytic 

degradation of phenol in water, Chemical Engineering Journal, 189 (2012) 84-93. 

[189] A.A. Isari, M. Mehregan, S. Mehregan, F. Hayati, R.R. Kalantary, B. Kakavandi, 

Sono-photocatalytic degradation of tetracycline and pharmaceutical wastewater using 

WO3/CNT heterojunction nanocomposite under US and visible light irradiations: A novel 

hybrid system, Journal of hazardous materials, 390 (2020) 122050. 

[190] H. Wang, J. Niu, X. Long, Y. He, Sonophotocatalytic degradation of methyl orange 

by nano-sized Ag/TiO2 particles in aqueous solutions, Ultrasonics Sonochemistry, 15 

(2008) 386-392. 

[191] C. Lops, A. Ancona, K. Di Cesare, B. Dumontel, N. Garino, G. Canavese, S. 

Hérnandez, V. Cauda, Sonophotocatalytic degradation mechanisms of Rhodamine B dye 

via radicals generation by micro-and nano-particles of ZnO, Applied Catalysis B: 

Environmental, 243 (2019) 629-640. 

[192] M. Vanaja, G. Annadurai, Coleus aromaticus leaf extract mediated synthesis of 

silver nanoparticles and its bactericidal activity, Applied Nanoscience, 3 (2013) 217-223. 

[193] P. Sravandas, L. Alexander, Facile hydrothermal synthesis and sonophotocatalytic 

performance of novel Bi2WO6 structure on the degradation of rhodamine B, Materials 

Today: Proceedings, (2021). 

[194] Y. Hanifehpour, N. Nozad Ashan, A.R. Amani-Ghadim, S.W. Joo, Sonochemical 

Synthesis, Characterization and Optical Properties of Tb-Doped CdSe Nanoparticles: 

Synergistic Effect between Photocatalysis and Sonocatalysis, Nanomaterials, 11 (2021) 

378. 



[160] 
 

[195] M. Khairy, E.M. Naguib, M.M. Mohamed, Enhancement of photocatalytic and 

sonophotocatalytic degradation of 4-nitrophenol by ZnO/graphene oxide and ZnO/carbon 

nanotube nanocomposites, Journal of Photochemistry and Photobiology A: Chemistry, 

396 (2020) 112507. 

[196] M. Sun, Y. Yao, W. Ding, S. Anandan, N/Ti3+ co-doping biphasic TiO2/Bi2WO6 

heterojunctions: hydrothermal fabrication and sonophotocatalytic degradation of organic 

pollutants, Journal of Alloys and Compounds, 820 (2020) 153172. 

[197] V. Vinesh, M. Ashokkumar, B. Neppolian, rGO supported self-assembly of 2D 

nano sheet of (g-C3N4) into rod-like nano structure and its application in 

sonophotocatalytic degradation of an antibiotic, Ultrasonics sonochemistry, 68 (2020) 

105218. 

[198] G. Eshaq, S. Wang, H. Sun, M. Sillanpää, Core/shell FeVO4@ BiOCl 

heterojunction as a durable heterogeneous Fenton catalyst for the efficient 

sonophotocatalytic degradation of p-nitrophenol, Separation and Purification 

Technology, 231 (2020) 115915. 

[199] D.C. Marcano, D.V. Kosynkin, J.M. Berlin, A. Sinitskii, Z. Sun, A. Slesarev, L.B. 

Alemany, W. Lu, J.M. Tour, Improved synthesis of graphene oxide, ACS nano, 4 (2010) 

4806-4814. 

[200] Y. Zhou, Q. Bao, L.A.L. Tang, Y. Zhong, K.P. Loh, Hydrothermal dehydration for 

the “green” reduction of exfoliated graphene oxide to graphene and demonstration of 

tunable optical limiting properties, Chemistry of Materials, 21 (2009) 2950-2956. 

[201] M. Du, J. Sun, J. Chang, F. Yang, L. Shi, L. Gao, Synthesis of nitrogen-doped 

reduced graphene oxide directly from nitrogen-doped graphene oxide as a high-

performance lithium ion battery anode, RSC Advances, 4 (2014) 42412-42417. 

[202] T. Soltani, B.-K. Lee, Sono-synthesis of nanocrystallized BiFeO3/reduced graphene 

oxide composites for visible photocatalytic degradation improvement of bisphenol A, 

Chemical Engineering Journal, 306 (2016) 204-213. 

[203] A.K. Vishwakarma, P. Tripathi, A. Srivastava, A. Sinha, O. Srivastava, Band gap 

engineering of Gd and Co doped BiFeO3 and their application in hydrogen production 

through photoelectrochemical route, International Journal of Hydrogen Energy, 42 

(2017) 22677-22686. 

[204] R. Ranjan, A. Sinha, Optimizations of rGO supported CdS photo-electrocatalyst 

for dissociation of water, Int. J. Hydrogen Energy, 44 (2019) 5955-5969. 



[161] 
 

[205] M. Zhu, P. Chen, M. Liu, Graphene oxide enwrapped Ag/AgX (X= Br, Cl) 

nanocomposite as a highly efficient visible-light plasmonic photocatalyst, Acs Nano, 5 

(2011) 4529-4536. 

[206] S. Jalili, R. Vaziri, Study of the electronic properties of Li-intercalated nitrogen 

doped graphite, Molecular Physics, 109 (2011) 687-694. 

[207] A.M. Dimiev, J.M. Tour, Mechanism of graphene oxide formation, ACS nano, 8 

(2014) 3060-3068. 

[208] T. Wang, S.-H. Song, X.-L. Wang, J.-J. Chen, M.-L. Tan, Chemical substitution-

induced structure transition and enhanced magnetic and optical properties of sol–gel 

synthesized multiferroic BiFeO3 nanoparticles, Journal of Sol-Gel Science Technology, 

85 (2018) 356-368. 

[209] A. Mukherjee, S. Chakrabarty, N. Kumari, W.-N. Su, S. Basu, Visible-Light-

Mediated Electrocatalytic Activity in Reduced Graphene Oxide-Supported Bismuth 

Ferrite, ACS omega, 3 (2018) 5946-5957. 

[210] W. Weniger, Infra-red absorption spectra, Physical Review, 31 (1910) 388. 

[211] E.K. Plyler, Infrared spectra of methanol, ethanol, and rz-propanol, Journal of 

Research of the National Bureau of Standards, 48 (1952) 281-286. 

[212] M. Davies, G. Sutherland, The Infra‐Red Absorption of Carboxylic Acids in 

Solution I. Qualitative Features, The Journal of Chemical Physics, 6 (1938) 755-766. 

[213] C. Hontoria-Lucas, A. López-Peinado, J.d.D. López-González, M. Rojas-

Cervantes, R. Martin-Aranda, Study of oxygen-containing groups in a series of graphite 

oxides: physical and chemical characterization, Carbon, 33 (1995) 1585-1592. 

[214] D. Du, P. Li, J. Ouyang, interfaces, Nitrogen-doped reduced graphene oxide 

prepared by simultaneous thermal reduction and nitrogen doping of graphene oxide in air 

and its application as an electrocatalyst, ACS applied materials, 7 (2015) 26952-26958. 

[215] C. Rao, Chemical Applications of Infrared Spectroscopy, American Association 

for the Advancement of Science, Academic Press, New York, 1964. 

[216] P. Pascuta, L. Pop, S. Rada, M. Bosca, E. Culea, The local structure of bismuth 

germanate glasses and glass ceramics doped with europium ions evidenced by FT-IR 

spectroscopy, Vib. Spectrosc, 48 (2008) 281-284. 

[217] D. Voll, A. Beran, H. Schneider, Variation of infrared absorption spectra in the 

system Bi2 Al 4− x Fe x O 9 (x= 0–4), structurally related to mullite, Physics chemistry of 

minerals, 33 (2006) 623-628. 



[162] 
 

[218] J. Zhao, T. Liu, Y. Xu, Y. He, W.J. Chen, Synthesis and characterization of 

Bi2Fe4O9 powders, Mater. Chem. Phys., 128 (2011) 388-391. 

[219] S. Clark, J. Robertson, Band gap and Schottky barrier heights of multiferroic Bi 

FeO3, Appl. Phys. Lett., 90 (2007) 132903. 

[220] S. Mukherjee, T.J. Kaloni, Electronic properties of boron-and nitrogen-doped 

graphene: a first principles study, J. Nanopart. Res., 14 (2012) 1059. 

[221] R. Pisarev, A. Moskvin, A. Kalashnikova, T. Rasing, Charge transfer transitions in 

multiferroic BiFeO 3 and related ferrite insulators, Physical Review B, 79 (2009) 235128. 

[222] D. Moitra, S. Dhole, B.K. Ghosh, M. Chandel, R.K. Jani, M.K. Patra, S.R. Vadera, 

N.N. Ghosh, Synthesis and microwave absorption properties of BiFeO3 nanowire-RGO 

nanocomposite and first-principles calculations for insight of electromagnetic properties 

and electronic structures, The Journal of Physical Chemistry C, 121 (2017) 21290-21304. 

[223] D. Yang, A. Velamakanni, G. Bozoklu, S. Park, M. Stoller, R.D. Piner, S. 

Stankovich, I. Jung, D.A. Field, C.A. Ventrice Jr, Chemical analysis of graphene oxide 

films after heat and chemical treatments by X-ray photoelectron and Micro-Raman 

spectroscopy, Carbon, 47 (2009) 145-152. 

[224] J. Zhang, C. Li, Z. Peng, Y. Liu, J. Zhang, Z. Liu, D. Li, 3D free-standing nitrogen-

doped reduced graphene oxide aerogel as anode material for sodium ion batteries with 

enhanced sodium storage, Scientific reports, 7 (2017) 4886. 

[225] X. Wang, Y. Qin, L. Zhu, H.J. Tang, Nitrogen-doped reduced graphene oxide as a 

bifunctional material for removing bisphenols: synergistic effect between adsorption and 

catalysis, Environ. Sci. Technol., 49 (2015) 6855-6864. 

[226] S.K.S. Patel, J.-H. Lee, M.-K. Kim, B. Bhoi, S.-K. Kim, Single-crystalline Gd-

doped BiFeO3 nanowires: R 3 c-to-Pn 2 1 a phase transition and enhancement in high-

coercivity ferromagnetism, Journal of Materials Chemistry C, 6 (2018) 526-534. 

[227] S. Kundu, Y. Wang, W. Xia, M. Muhler, Thermal stability and reducibility of 

oxygen-containing functional groups on multiwalled carbon nanotube surfaces: a 

quantitative high-resolution XPS and TPD/TPR study, The Journal of Physical Chemistry 

C, 112 (2008) 16869-16878. 

[228] X. Li, Y. Sun, T. Xiong, G. Jiang, Y. Zhang, Z. Wu, F. Dong, Activation of 

amorphous bismuth oxide via plasmonic Bi metal for efficient visible-light 

photocatalysis, Journal of catalysis, 352 (2017) 102-112. 



[163] 
 

[229] A. Singh, A. Sinha, Active CdS/rGO photocatalyst by a high temperature gas-solid 

reaction for hydrogen production by splitting of water, Appl. Surf. Sci., 430 (2018) 184-

197. 

[230] S. Pillai, D. Bhuwal, T. Shripathi, V. Shelke, Synthesis of single phase bismuth 

ferrite compound by reliable one-step method, Journal of Materials Science: Materials in 

Electronics, 24 (2013) 2950-2955. 

[231] S. Cheng, J. Zhang, H. Liu, Y. Leng, A. Yuan, C. Cao, Study of early cycling 

deterioration of a Ni/MH battery by electrochemical impedance spectroscopy, Journal of 

power sources, 74 (1998) 155-157. 

[232] B. Bera, A. Chakraborty, T. Kar, P. Leuaa, M. Neergat, Density of States, Carrier 

Concentration, and Flat Band Potential Derived from Electrochemical Impedance 

Measurements of N-Doped Carbon and Their Influence on Electrocatalysis of Oxygen 

Reduction Reaction, The Journal of Physical Chemistry C, 121 (2017) 20850-20856. 

[233] N. Yunus, F. Hamzah, M. So’Aib, J. Krishnan, Effect of catalyst loading on 

photocatalytic degradation of phenol by using N, S Co-doped TiO2,  IOP Conference 

Series: Materials Science and Engineering, IOP Publishing, 2017, pp. 012092. 

[234] A. Akyol, M. Bayramoğlu, Photocatalytic degradation of Remazol Red F3B using 

ZnO catalyst, Journal of Hazardous Materials, 124 (2005) 241-246. 

[235] A. Akyol, H. Yatmaz, M. Bayramoglu, Photocatalytic decolorization of Remazol 

Red RR in aqueous ZnO suspensions, Applied Catalysis B: Environmental, 54 (2004) 19-

24. 

[236] B. Gao, Y. Ma, Y. Cao, W. Yang, J. Yao, Great enhancement of photocatalytic 

activity of nitrogen-doped titania by coupling with tungsten oxide, The Journal of 

Physical Chemistry B, 110 (2006) 14391-14397. 

[237] L. Chen, C. Zhao, D.D. Dionysiou, K.E. O’Shea, TiO2 photocatalytic degradation 

and detoxification of cylindrospermopsin, Journal of Photochemistry and Photobiology 

A: Chemistry, 307 (2015) 115-122. 

[238] D. Maruthamani, D. Divakar, M. Kumaravel, Enhanced photocatalytic activity of 

TiO2 by reduced graphene oxide in mineralization of Rhodamine B dye, Journal of 

Industrial and Engineering Chemistry, 30 (2015) 33-43. 

[239] A. Alkaim, A. Aljeboree, N. Alrazaq, S. Baqir, F. Hussein, A. Lilo, Effect of pH 

on adsorption and photocatalytic degradation efficiency of different catalysts on removal 

of methylene blue, Asian Journal of Chemistry, 26 (2014) 8445. 



[164] 
 

[240] A.V. Deshpande, U. Kumar, Effect of method of preparation on photophysical 

properties of Rh-B impregnated sol–gel hosts, Journal of non-crystalline solids, 306 

(2002) 149-159. 

[241] Y. Huang, X. Zhang, G. Zhu, Y. Gao, Q. Cheng, X. Cheng, Synthesis of silver 

phosphate/sillenite bismuth ferrite/graphene oxide nanocomposite and its enhanced 

visible light photocatalytic mechanism, Separation and Purification Technology, 215 

(2019) 490-499. 

[242] Y.-H. Chang, M.-C. Wu, Enhanced photocatalytic reduction of Cr (VI) by 

combined magnetic tio2-based nfs and ammonium oxalate hole scavengers, Catalysts, 9 

(2019) 72. 

[243] F. Gao, X. Chen, K. Yin, S. Dong, Z. Ren, F. Yuan, T. Yu, Z. Zou, J.M. Liu, 

Visible‐light photocatalytic properties of weak magnetic BiFeO3 nanoparticles, Adv. 

Mater., 19 (2007) 2889-2892. 

[244] I. Sosnowska, T.P. Neumaier, E. Steichele, Spiral magnetic ordering in bismuth 

ferrite, Journal of Physics C: Solid State Physics, 15 (1982) 4835. 

[245] A. Iorgu, F. Maxim, C. Matei, L.P. Ferreira, P. Ferreira, M. Cruz, D. Berger, Fast 

synthesis of rare-earth (Pr3+, Sm3+, Eu3+ and Gd3+) doped bismuth ferrite powders with 

enhanced magnetic properties, J. Alloys Compd., 629 (2015) 62-68. 

[246] G. Catalan, J.F. Scott, Physics and applications of bismuth ferrite, Adv. Mater., 21 

(2009) 2463-2485. 

[247] T. Wang, S.-H. Song, X.-L. Wang, J.-J. Chen, M.-L. Tan, Chemical substitution-

induced structure transition and enhanced magnetic and optical properties of sol–gel 

synthesized multiferroic BiFeO 3 nanoparticles, J. Sol-Gel Sci. Technol., 85 (2018) 356-

368. 

[248] T.K. Dixit, S. Sharma, A. Sinha, Development of heterojunction in N-rGO 

supported bismuth ferrite photocatalyst for degradation of Rhodamine B, Inorganic 

Chemistry Communications, (2020) 107945. 

[249] D. Du, P. Li, J. Ouyang, Nitrogen-doped reduced graphene oxide prepared by 

simultaneous thermal reduction and nitrogen doping of graphene oxide in air and its 

application as an electrocatalyst, ACS applied materials & interfaces, 7 (2015) 26952-

26958. 

[250] D. Voll, A. Beran, H. Schneider, Variation of infrared absorption spectra in the 

system Bi 2 Al 4− x Fe x O 9 (x= 0–4), structurally related to mullite, Phys. Chem. Miner., 

33 (2006) 623-628. 



[165] 
 

[251] S. Mukherjee, T. Kaloni, Electronic properties of boron-and nitrogen-doped 

graphene: a first principles study, J. Nanopart. Res., 14 (2012) 1059. 

[252] S. Mandal, C. Ghosh, D. Sarkar, U. Maiti, K. Chattopadhyay, X-ray photoelectron 

spectroscopic investigation on the elemental chemical shifts in multiferroic BiFeO3 and 

its valence band structure, Solid State Sciences, 12 (2010) 1803-1808. 

[253] M. Kumar, M. Arora, S. Chauhan, H. Pandey, Structural, magnetic, dielectric, 

vibrational and optical properties of Zr substituted Bi0. 90Gd0. 10FeO3 multiferroics, J. 

Alloys Compd., 735 (2018) 684-691. 

[254] T. Wang, T. Xu, S. Gao, S.-H. Song, Effect of Nd and Nb co-doping on the 

structural, magnetic and optical properties of multiferroic BiFeO3 nanoparticles prepared 

by sol-gel method, Ceramics International, 43 (2017) 4489-4495. 

[255] V. Bondarenka, Z. Martunas, S. Kaciulis, L. Pandolfi, Sol–gel synthesis and XPS 

characterization of sodium–vanadium oxide bronze thin films, J. Electron. Spectrosc. 

Relat. Phenom., 131 (2003) 99-103. 

[256] L. Tan, C. Yu, M. Wang, S. Zhang, J. Sun, S. Dong, J. Sun, Synergistic effect of 

adsorption and photocatalysis of 3D g-C3N4-agar hybrid aerogels, Appl. Surf. Sci., 467 

(2019) 286-292. 

[257] W.E. Morgan, W.J. Stec, J.R. Van Wazer, Inner-orbital binding-energy shifts of 

antimony and bismuth compounds, Inorg. Chem., 12 (1973) 953-955. 

[258] H. Liu, S. Cheng, M. Wu, H. Wu, J. Zhang, W. Li, C. Cao, Photoelectrocatalytic 

degradation of sulfosalicylic acid and its electrochemical impedance spectroscopy 

investigation, The Journal of Physical Chemistry A, 104 (2000) 7016-7020. 

[259] W. Gomes, D. Vanmaekelbergh, Impedance spectroscopy at semiconductor 

electrodes: review and recent developments, Electrochim. Acta, 41 (1996) 967-973. 

[260] Z. Alam, B. Verma, A. Sinha, Creation of heterojunction in CdS supported on N, 

S-rGO for efficient charge separation for photo-reduction of water to hydrogen, 

International Journal of Hydrogen Energy, (2020). 

[261] P. Li, L. Li, M. Xu, Q. Chen, Y. He, Enhanced photocatalytic property of 

BiFeO3/N-doped graphene composites and mechanism insight, Appl. Surf. Sci., 396 

(2017) 879-887. 

[262] R. Abazari, A.R. Mahjoub, J. Shariati, S. Noruzi, Photocatalytic wastewater 

purification under visible light irradiation using bismuth molybdate hollow microspheres 

with high surface area, Journal of Cleaner Production, 221 (2019) 582-586. 



[166] 
 

[263] D. Xu, B. Cheng, S. Cao, J. Yu, Enhanced photocatalytic activity and stability of 

Z-scheme Ag2CrO4-GO composite photocatalysts for organic pollutant degradation, 

Applied Catalysis B: Environmental, 164 (2015) 380-388. 

[264] S. Dong, L. Cui, W. Zhang, L. Xia, S. Zhou, C.K. Russell, M. Fan, J. Feng, J. Sun, 

Double-shelled ZnSnO3 hollow cubes for efficient photocatalytic degradation of 

antibiotic wastewater, Chem. Eng. J., 384 (2020) 123279. 

[265] H. Park, H.-i. Kim, G.-h. Moon, W. Choi, Photoinduced charge transfer processes 

in solar photocatalysis based on modified TiO2, Energy & Environmental Science, 9 

(2016) 411-433. 

[266] M.A. Oturan, J.-J. Aaron, Advanced oxidation processes in water/wastewater 

treatment: principles and applications. A review, Critical Reviews in Environmental 

Science and Technology, 44 (2014) 2577-2641. 

[267] M.R. Hoffmann, I. Hua, R. Höchemer, Application of ultrasonic irradiation for the 

degradation of chemical contaminants in water, Ultrasonics Sonochemistry, 3 (1996) 

S163-S172. 

[268] A. Paleologou, H. Marakas, N.P. Xekoukoulotakis, A. Moya, Y. Vergara, N. 

Kalogerakis, P. Gikas, D. Mantzavinos, Disinfection of water and wastewater by TiO2 

photocatalysis, sonolysis and UV-C irradiation, Catalysis Today, 129 (2007) 136-142. 

[269] Y. He, F. Grieser, M. Ashokkumar, The mechanism of sonophotocatalytic 

degradation of methyl orange and its products in aqueous solutions, Ultrasonics 

sonochemistry, 18 (2011) 974-980. 

[270] A.H. Mahvi, A. Maleki, Photosonochemical degradation of phenol in water, 

Desalination and Water Treatment, 20 (2010) 197-202. 

[271] S.G. Babu, P. Karthik, M.C. John, S.K. Lakhera, M. Ashokkumar, J. Khim, B. 

Neppolian, Synergistic effect of sono-photocatalytic process for the degradation of 

organic pollutants using CuO-TiO2/rGO, Ultrasonics sonochemistry, 50 (2019) 218-223. 

[272] F. Ahmedchekkat, M.S. Medjram, M. Chiha, A.M.A. Al-Bsoul, Sonophotocatalytic 

degradation of Rhodamine B using a novel reactor geometry: Effect of operating 

conditions, Chemical engineering journal, 178 (2011) 244-251. 

[273] P.R. Gogate, S. Mujumdar, A.B. Pandit, A sonophotochemical reactor for the 

removal of formic acid from wastewater, Industrial & engineering chemistry research, 41 

(2002) 3370-3378. 

[274] R.A. Torres-Palma, E.A. Serna-Galvis, Sonolysis,  Advanced Oxidation Processes 

for Waste Water Treatment, Elsevier2018, pp. 177-213. 



[167] 
 

[275] A.E. Alegria, Y. Lion, T. Kondo, P. Riesz, Sonolysis of aqueous surfactant 

solutions: probing the interfacial region of cavitation bubbles by spin trapping, The 

Journal of Physical Chemistry, 93 (1989) 4908-4913. 

[276] M. Jagannathan, F. Grieser, M. Ashokkumar, Sonophotocatalytic degradation of 

paracetamol using TiO2 and Fe3+, Separation and Purification Technology, 103 (2013) 

114-118. 

[277] M.H. Abdurahman, A.Z. Abdullah, N.F. Shopware, A comprehensive review on 

sonocatalytic, photocatalytic, and sonophotocatalytic processes for the degradation of 

antibiotics in water: Synergistic mechanism and degradation pathway, Chemical 

Engineering Journal, (2020) 127412. 

[278] N. Geng, W. Chen, H. Xu, M. Ding, Z. Liu, Z. Shen, A sono-photocatalyst for 

humic acid removal from water: Operational parameters, kinetics and mechanism, 

Ultrasonics sonochemistry, 57 (2019) 242-252. 

 


