
 

 

36 

DAFTAR PUSTAKA 

Abd El-Hack, M.E., Abdelnour, S.A., Abd El-Moneim, A.E.M.E., Arif, M., 

Khafaga, A., Shaheen, H., Samak, D., and, Swelum, A.A., 2019, Putative 

impacts of phytogenic additives to ameliorate lead toxicity in animal feed, 

Environ. Sci. Pollut. Res. Int., 23(26), 23209-23218. 

Abid, M.A., and Kadhim, D.A., 2022, Synthesis of iron oxide nanoparticles by 

mixing chilli with rust iron extract to examine antibacterial activity, Mat. 

Tech., 37(10), 1494–1503.  

Adnan M.A., Muraza O., Razzak S.A., Hossain M.M., De Lasa H.I., 2017, Iron 

Oxide over Silica-Doped Alumina Catalyst for Catalytic Steam Reforming of 

Toluene as a Surrogate Tar Biomass Species, Energy Fuels., 31 (7), 7471 – 

7481. 

Adu, J.T., and Aneke, F.I., 2025, Evaluation of heavy metal contamination in 

landfills from e-waste disposal and its potential as a pollution source for 

surface water bodies, Rsesults Eng., 25, 104431.  

Ahile, U.J., Wuana, R.A., Itodo, A.U., Sha’Ato, R., and Dantas, R.F., 2020, A 

review on the use of chelating agents as an alternative to promote photo-

Fenton at neutral pH: Current trends, knowledge gap and future studies, 

Sci. Total Environ., 710, 134872.  

Ahmed, Y., Yaakob, Z., and Akhtar, P., 2016, Degradation and mineralization of 

methylene blue using a heterogeneous photo-Fenton catalyst under visible and 

solar light irradiation. Catal. Sci. Technol., 6(4), 1222–1232.  

Alalm, M.G., Tawfik, A., and Ookawara, S., 2015, Degradation of four 

pharmaceuticals by solar photo-Fenton process: Kinetics and costs estimation. 

J Environ Chem Eng., 3(1), 46–51.  

Amos-Tautua, B.M., Fakayode, O.J., Songca, S.P., and Oluwafemi, O.S., 2020, 

Effect of synthetic conditions on the crystallinity, porosity and magnetic 

properties of gluconic acid capped iron oxide nanoparticles, Nano-Struct. 

Nano-Obj., 23, 100480.  

Babuponnusami, A., and Muthukumar, K., 2014, A review on Fenton and 

improvements to the Fenton process for wastewater treatment, J Environ Chem 

Eng., 2(1), 557–572.  

Bhavani, P., Reddy, N.R., Reddy, I.V.S., and Sakar, M., 2017, Manipulation Over 

Phase Transformation in Iron Oxide Nanoparticles via Calcination 

Temperature and Their Effect on Magnetic and Dielectric Properties, IEEE 

Trans Magn., 53(9), 1–5.  

Penghilangan Ion Pb(II) dari Media Air dengan Proses Foto-Fenton Heterogen Menggunakan Limbah
Karat
Besi Sebagai Katalis
Nuradya Khairina Az-Zahra, Prof. Dr. Endang Tri Wahyuni, M.S., Prof. Dr.rer.nat Nurul Hidayat Aprilita, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



37 

 

Botté, A., Seguin, C., Nahrgang, J., Zaidi, M., Guery, J., and Leignel, V., 2022, 

Lead in the marine environment: concentrations and effects on invertebrates., 

Ecotoxicol., 31(2), 194–207.  

Bukhtiyarova, G.A., Delii, I. V., Sakaeva, N.S., Kaichev, V. V., Plyasova, L.M., 

and Bukhtiyarov, V.I., 2007, Effect of the calcination temperature on the 

properties of Fe₂O₃/SiO₂ catalysts for oxidation of hydrogen sulfide, 

React. Kinet. Catal. Lett., 92(1), 89–97.  

Chidiac, C., Kim, Y., and de Lannoy, C., 2022, Enhanced Pb(II) removal from 

water using conductive carbonaceous nanomaterials as bacterial scaffolds: An 

experimental and modelling approach, J Hazard Mater., 431, 128516.  

Choquehuanca, A., Ruiz-Montoya, and J., Gómez, A., 2021, Discoloration of 

methylene blue at neutral pH by heterogeneous photo-Fenton-like reactions 

using crystalline and amorphous iron oxides, Open Chem., 19, 1009–1020.  

Chowdhury, I.R., Chowdhury, S., Mazumder, M.A.J., and Al-Ahmed, A., 2022, 

Removal of lead ions Pb(II) from water and wastewater: a review on the low-

cost adsorbents, Appl Water Sci., 12(8), 185.  

Clarizia, L., Russo, D., Di Somma, I., Marotta, R., and Andreozzi, R., 2017, 

Homogeneous photo-Fenton processes at near neutral pH: A review, Appl 

Catal B., 209, 358–371. 

Collivignarelli, M.C., Abbà, A., Carnevale Miino, M., and Damiani, S., 2019, 

Treatments for color removal from wastewater: State of the art, J Environ 

Manage., 236, 727–745. 

Dhahri, R., Benamara, M., Bouzidi, S., Ben Moussa, S., Alzahrani, A., Kais, I.N., 

Zahmouli, N., Elkenany, E., and Al-Syadi, A., 2024, Effect of Gd doping on 

the microstructure and electrical characteristics of Maghemite (γ-Fe₂O₃) 

ceramics, J Solgel Sci Technol., 113, 225–242.  

Ding, J., Zhong, Q., and Zhang, S., 2014, Catalytic efficiency of iron oxides in 

decomposition of H2O2 for simultaneous NOX and SO2 removal: Effect of 

calcination temperature, J Mol Catal A Chem., 393, 222–231.  

Ding, S.-B., Zhang, Q.-J., Guo, B., Du, H.-Q., Li, C., Feng, L.-L., and Sun, B., 

2013, Identification of mill scale doped in iron ore by X-ray diffraction 

method, Yejin Fenxi/Metall. Anal., 33, 14–17. 

Elmolla, E.S., and Chaudhuri, M., 2010, Comparison of different advanced 

oxidation processes for treatment of antibiotic aqueous solution, 

Desalination., 256(3), 43–47. 

Penghilangan Ion Pb(II) dari Media Air dengan Proses Foto-Fenton Heterogen Menggunakan Limbah
Karat
Besi Sebagai Katalis
Nuradya Khairina Az-Zahra, Prof. Dr. Endang Tri Wahyuni, M.S., Prof. Dr.rer.nat Nurul Hidayat Aprilita, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



38 

 

Expósito, E., Sánchez-Sánchez, C.M., and Montiel, V., 2007, Mineral Iron Oxides 

as Iron Source in Electro-Fenton and Photoelectro-Fenton Mineralization 

Processes, J Electrochem Soc., 154(8), E116.  

Farhadian, N., Liu, S., Asadi, A., Shahlaei, M., and Moradi, S., 2021, Enhanced 

heterogeneous Fenton oxidation of organic pollutant via Fe-containing 

mesoporous silica composites: A review, J Mol Liq., 321, 114896. 

Fatimah, I., Yanti, I., Wijayanti, H.K., Ramanda, G.D., Sagadevan, S., Tamyiz, M., 

and Doong, R., 2023, One-pot synthesis of Fe₃O₄/NiFe₂O₄ nanocomposite 

from iron rust waste as reusable catalyst for methyl violet oxidation, Case 

Stud. Chem. Environ. Eng., 8, 100369.  

Fauzi, A., and Ratnawulan, R., 2021, The effect of calcination temperature on the 

structure of iron oxide phase from west Sumatra, J Phys Conf Ser., 1876(1), 

012028.  

Ghazzaf, H., Nechchadi, B., Jouali, A., Salhi, A., El Krati, M., and Tahiri, S., 2022, 

Synthesis of heterogeneous photo-Fenton catalyst from iron rust and its 

application to degradation of Acid Red 97 in aqueous medium, J Environ 

Chem Eng., 10(3), 107570.  

Giannakis, S., Liu, S., Carratalà, A., Rtimi, S., Bensimon, M., and Pulgarin, C., 

2017, Effect of Fe(II)/Fe(III) species, pH, irradiance and bacterial presence on 

viral inactivation in wastewater by the photo-Fenton process: Kinetic 

modeling and mechanistic interpretation, Appl Catal B., 204, 156–166.  

Guardiano, M.G., Carena, L., Pazzi, M., Vione, D., and Nogueira, R.F.P., 2025, 

Simultaneous heterogeneous photo-Fenton degradation of azithromycin and 

clarithromycin in wastewater treatment plant effluent, J. Water Process Eng., 

69, 106870.  

Guo, X., and Wang, D., 2019, Photo-Fenton degradation of methylene blue by 

synergistic action of oxalic acid and hydrogen peroxide with NiFe2O4 hollow 

nanospheres catalyst, J Environ Chem Eng., 7(1), 102814.  

 Hamd, W.S. and Dutta, J., 2020, Heterogeneous photo-Fenton reaction and its 

enhancement upon addition of chelating agents. In: Nanomater. Detect. 

Removal Wastewater Pollut., pp.303–330. 

Hargreaves, A.J., Vale, P., Whelan, J., Alibardi, L., Constantino, C., Dotro, G., and 

Cartmell, E., Campo, P., 2018, Impacts of coagulation-flocculation treatment 

on the size distribution and bioavailability of trace metals (Cu, Pb, Ni, Zn) in 

municipal wastewater, Water Res., 128, 120–128.  

Penghilangan Ion Pb(II) dari Media Air dengan Proses Foto-Fenton Heterogen Menggunakan Limbah
Karat
Besi Sebagai Katalis
Nuradya Khairina Az-Zahra, Prof. Dr. Endang Tri Wahyuni, M.S., Prof. Dr.rer.nat Nurul Hidayat Aprilita, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



39 

 

Herney-Ramirez, J., Vicente, M.A., and Madeira, L.M., 2010, Heterogeneous 

photo-Fenton oxidation with pillared clay-based catalysts for wastewater 

treatment: A review, Appl Catal B., 98(2), 10–26.  

Hu, X., Xu, X., Xu, B., Liao, S., Zhang, J., and Xia, A., 2025, Structure and 

Morphology Evolution of Heat Treated Goethite, J. Synth. Cryst., 54(1), 165–

174.  

Huo, Q.-N., Zhang, F., Peng, J., Huo, M.-H., Zheng, L.-L., and Hu, L., 2019, Effect 

of temperature on swelling behavior of ferric oxide during hydrogen reduction 

process, J. Iron & Steel Res. Int., 31(6), 522–529.  

Jiang T., Poyraz A.S., Iyer A., Zhang Y., Luo Z., Zhong W., Miao R., El-Sawy 

A.M., Guild C.J., Sun Y., Kriz D.A., Suib S.L., 2015, Synthesis of mesoporous 

iron oxides by an inverse micelle method and their application in the 

degradation of orange II under visible light at neutral pH, J. Phys. Chem., 119 

(19), 10454 – 10468. 

Jubu, P.R., Obaseki, O.S., Ajayi, D.I., Danladi, E., Chahrour, K.M., Muhammad, 

A., Landi, S., Igbawua, T., Chahul, H.F., and Yam, F.K., 2024, Considerations 

about the determination of optical bandgap from diffuse reflectance 

spectroscopy using the tauc plot, J. Opt., 53(5), 5054–5064.  

Kamal, B., and Rafey, A., 2021, A mini review of treatment methods for lead 

removal from wastewater, Int J Environ Anal Chem., 103(17), 5126-5141. 

Karale, R., Manu, B., and Surathkal, S., 2014, Fenton and Photo-fenton Oxidation 

Processes for Degradation of 3-Aminopyridine from Water, APCBEE 

Procedia, 9, 25–29.  

Kaufhold, S., Dohrmann, R., Wallis, I., and Weber, C., 2023, Chemical and 

mineralogical reactions of bentonites in geotechnical barriers at elevated 

temperatures – review of experimental evidence and modelling progress, Clay 

Miner., 58(1), 1–43.  

Khanam, J., Hasan, M.R., Biswas, B., Ahmed, M.F., Mostofa, S., Akhtar, U.S., 

Hossain, M.K., Quddus, M.S., Ahmed, S., Sharmin, N., and Al-Reza, S.M., 

2024, Effect of low temperature calcination on micro structure of hematite 

nanoparticles synthesized from waste iron source, Heliyon., 10(24),  e41030. 

Kremneva, A., Fedorov, A., Bulavchenko, O., Knyazev, Y., Saraev, A., Yakovlev, 

V., and Kaichev, V., 2020, Effect of Calcination Temperature on Activity of 

Fe₂O₃–Al₂O₃ Nanocomposite Catalysts in CO Oxidation, Catal Letters., 

150(12), 3377–3385. 

Penghilangan Ion Pb(II) dari Media Air dengan Proses Foto-Fenton Heterogen Menggunakan Limbah
Karat
Besi Sebagai Katalis
Nuradya Khairina Az-Zahra, Prof. Dr. Endang Tri Wahyuni, M.S., Prof. Dr.rer.nat Nurul Hidayat Aprilita, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



40 

 

Li, J., You, J., Wang, Z., Zhao, Y., Xu, J., Li, X., and Zhang, H., 2022, Application 

of α- Fe₂O₃-based heterogeneous photo-Fenton catalyst in wastewater 

treatment: A review of recent advances, J Environ Chem Eng., 10(5), 108329.  

Liu, Y., Chang, C., Xue, Q., Wang, R., Chen, L., Liu, Z., and He, L., 2022, Highly 

efficient detection of Pb(II) ion in water by polypyrrole and metal-organic 

frame modify glassy carbon electrode, Diam Relat Mater., 130, 109477.  

Lyngsie, G., Krumina, L., Tunlid, A., and Persson, P., 2018, Generation of hydroxyl 

radicals from reactions between a dimethoxyhydroquinone and iron oxide 

nanoparticles, Sci Rep., 8(1), 10834.  

Mensah, K., Samy, M., Ezz, H., Elkady, M., and Shokry, H., 2022, Utilization of 

iron waste from steel industries in persulfate activation for effective 

degradation of dye solutions, J Environ Manage., 314, 115108.  

Niu, Z., Zhang, S., Ma, M., Wang, Z., Zhao, H., Wang, Y., 2019. Synthesis of novel 

waste batteries-sawdust-based adsorbent via a two-stage activation method for 

Pb(II) removal, Environ. Sci. Pollut. Res. Int., 26, 4730–4745. 

O’Dowd, K., and Pillai, S.C., 2020, Photo-Fenton disinfection at near neutral pH: 

Process, parameter optimization and recent advances, J Environ Chem Eng., 

8(5), 104063.  

Ohki, Y., Fuse, N. and Arai, T., 2010, Band gap energies and localized states in 

several insulating polymers estimated by optical measurements, In: Annu. Rep. 

Conf. Electr. Insul. Dielectr. Phenom., pp.120-130. 

Oladimeji, T.E., Oyedemi, M., Emetere, M.E., Agboola, O., Adeoye, J.B., and 

Odunlami, O.A., 2024, Review on the impact of heavy metals from industrial 

wastewater effluent and removal technologies, Heliyon., 10(4), e40370.  

Poudel, K., Ikeda, A., Fukunaga, H., Brune Drisse, M.-N., Onyon, L.J., Gorman, J., 

Laborde, A., and Kishi, R., 2024, How does formal and informal industry 

contribute to lead exposure? A narrative review from Vietnam, Uruguay, and 

Malaysia, Rev Environ Health., 39(2), 371–388.  

Rakhym, A.B., Seilkhanova, G.A., adn Kurmanbayeva, T.S., 2020, Adsorption of 

lead (II) ions from water solutions with natural zeolite and chamotte clay, 

Mater Today Proc., 31(3), 482–485.  

San juan-Garisado, Y., Luna-Guevara, F., Herrera, P.A., Soto-Paz, J., Alvarez-

Trujillo, J.D., Mejia-Parada, C., and Parra-Orobio, B.A., 2024, Optimization 

of the Photo-Fenton process for the effective removal of chemical oxygen 

demand and phenols in portable toilet wastewater: A treatment study under 

real world conditions, Heliyon., 10(15), e35286.  

Penghilangan Ion Pb(II) dari Media Air dengan Proses Foto-Fenton Heterogen Menggunakan Limbah
Karat
Besi Sebagai Katalis
Nuradya Khairina Az-Zahra, Prof. Dr. Endang Tri Wahyuni, M.S., Prof. Dr.rer.nat Nurul Hidayat Aprilita, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



41 

 

Sannino, D., Vaiano, V., Isupova, L.A., and Ciambelli, P., 2011, Photo-Fenton 

oxidation of acetic acid on supported LaFeO3 and Pt/LaFeO3 perovskites, 

Chem. Eng. Trans., 25 ,1013–1018.  

Sena, H., and Fuji, M., 2023, Band Gap Engineering of Semiconductors and 

Ceramics by Severe Plastic Deformation for Solar Energy Harvesting, Mater 

Trans., 64(7), 1497–1503.  

Sevak, P.I., Pushkar, B.K., and Kapadne, P.N., 2021, Lead pollution and bacterial 

bioremediation: a review, Environ Chem Lett., 19, 4463–4488. 

Soon, A.N., and Hameed, B.H., 2011, Heterogeneous catalytic treatment of 

synthetic dyes in aqueous media using Fenton and photo-assisted Fenton 

process, Desalination., 269(3), 1–16.  

Srivastava, P., Bolan, N., Casagrande, V., Benjamin, J., Adejumo, S.A., Sabir, M., 

Farooqi, Z.U.R., Saifullah and Sarkar, A., 2022, Lead in soils: sources, 

bioavailability, plant uptake, and remediation, In: Apprais. Met. Ecosyst., 

pp.331–360. 

Tabasum, A., Zahid, M., Bhatti, H.N., and Asghar, M., 2019, Fe₃O₄–GO composite 

as efficient heterogeneous photo-Fenton’s catalyst to degrade pesticides, 

Mater Res Express., 6(1), 015608.  

Trushkina, Y., Tai, C.W., and Salazar-Alvarez, G., 2019, Fabrication of maghemite 

nanoparticles with high surface area, Nanomaterials, 9(7), 1004. 

Vergili, I., Gönder, Z.B., Kaya, Y., Gürdağ, G., and Çavuş, S., 2017, Sorption of 

Pb (II) from battery industry wastewater using a weak acid cation exchange 

resin, Process Saf. Environ. Prot., 107, 498–507.  

Wahyuni, E.T., Annur, S., Lestari, N.D., and Mudasir, M., 2024, Conversion of iron 

rusty waste into Fe dopant of TiO2 to increase its photocatalytic activity under 

visible light for photodegradation of rhodamine-B, Results Eng., 22, 102296.  

Wahyuni, E.T., Nurhikmatillah, A., Kurniasari, H., and Siswanta, D., 2021, 

Detoxification of As(III) in aqueous media by using photo-Fenton method., 

Glob. Nest J., 23(4), 550–555.  

Wahyuni, E.T., Siswanta, D., Kunarti, E.S., Supraba, D., and Budiraharjo, S., 2019, 

Removal of Pb(II) ions in the aqueous solution by photo-Fenton method, Glob. 

Nest J., 21(2), 180–186.  

Wang, C., Liu, H., and Sun, Z., 2012, Heterogeneous Photo-Fenton Reaction 

Catalyzed by Nanosized Iron Oxides for Water Treatment, Int. J. 

Photoenergy., 2012(1), 801694.  

Penghilangan Ion Pb(II) dari Media Air dengan Proses Foto-Fenton Heterogen Menggunakan Limbah
Karat
Besi Sebagai Katalis
Nuradya Khairina Az-Zahra, Prof. Dr. Endang Tri Wahyuni, M.S., Prof. Dr.rer.nat Nurul Hidayat Aprilita, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



42 

 

Wen, Z., Lu, J., Zhang, Y., Cheng, G., Huang, S., Chen, J., Xu, R., Ming, Y.-A., 

Wang, Y., and Chen, R., 2020, Facile inverse micelle fabrication of magnetic 

ordered mesoporous iron cerium bimetal oxides with excellent performance 

for arsenic removal from water, J Hazard Mater., 383, 121172. 

Xiong, W., Peng, J., and Hu, Y., 2010, A non-destructive technique to analyze Si 

content in evaluation of pore blockage of ferrihydrite-modified diatomite using 

XANES and BET, Microporous Mesoporous Mater., 133(3), 54–58.  

Xu, J., Ma, Q., Feng, W., Zhang, X., Lin, Q., You, C., and Wang, X., 2022, Removal 

of methyl orange from water by Fenton oxidation of magnetic coconut-clothed 

biochar, RSC Adv., 12(38), 24439–24446.  

Yu, L., Chen, J., Liang, Z., Xu, W., Chen, L., and Ye, D., 2016, Degradation of 

phenol using Fe3O4-GO nanocomposite as a heterogeneous photo-Fenton 

catalyst, Sep Purif Technol., 171, 80–87.  

Yu, Y.-L., Thijs, L., Yu, C.-G., Yang, W.-Y., Melgarejo, J.D., Wei, D.-M., Wei, F.-

F., Nawrot, T.S., Verhamme, P., Roels, H.A., Staessen, J.A., and Zhang, Z.-

Y., 2021, Two-Year Responses of Heart Rate and Heart Rate Variability to 

First Occupational Lead Exposure, Hypertension, 77(5), 1775–1786.  

Yusuf, M., 2023, Bond Characterization in Cementitious Material Binders Using 

Fourier-Transform Infrared Spectroscopy, Appl. Sci., 13(5), 3353.   

Zhang, M. hui, Dong, H., Zhao, L., Wang, D. Xi., and Meng, D., 2019, A review 

on Fenton process for organic wastewater treatment based on optimization 

perspective, Sci. Total Environ., 670, 110–121.  

Zhang, Y., Jia, C., Peng, R., Ma, F., and Ou, G., 2014, Heterogeneous photo-

assisted Fenton catalytic removal of tetracycline using Fe-Ce pillared 

bentonite, J Cent South Univ., 21(1), 310–316.  

Zhong, M., He, Y., Milligan, E.A., Pistorius, P.C., and Webler, B.A., 2020, In Situ 

Observation of Reaction Fronts During the Initial Stages of Iron Surface 

Oxidation at 1150 °C, Oxid. Met., 93(5), 449–463.  

Zhou, L., Lei, J., Wang, L., Liu, Y., and Zhang, J., 2018, Highly efficient photo-

Fenton degradation of methyl orange facilitated by slow light effect and 

hierarchical porous structure of Fe2O3-SiO2 photonic crystals, Appl Catal B., 

237, 1160–1167.  

Zhu, Y., Zhu, R., Yan, L., Fu, H., Xi, Y., Zhou, H., Zhu, G., Zhu, J., and He, 

H., 2018, Visible-light Ag/AgBr/ferrihydrite catalyst with enhanced 

heterogeneous photo-Fenton reactivity via electron transfer from 

Ag/AgBr to ferrihydrite, Appl Catal B., 239, 280–289.  

Penghilangan Ion Pb(II) dari Media Air dengan Proses Foto-Fenton Heterogen Menggunakan Limbah
Karat
Besi Sebagai Katalis
Nuradya Khairina Az-Zahra, Prof. Dr. Endang Tri Wahyuni, M.S., Prof. Dr.rer.nat Nurul Hidayat Aprilita, S.Si., M.Si.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKa

