
67 
 

DAFTAR PUSTAKA 

 

Aini, Syarifah, and Supratikno Supratikno. 2018. “Penerapan Lima Model 

Kesetimbangan Adsorpsi Isoterm Pada Adsorpsi Ion Logam Chrom VI Oleh Zeolit.” 

Eksergi 15(2):48. 

Aitken, Murray. 2020. “Global Medicines Use in 2020 Outlook and Implications.” 

(November 2015). 

Aktif, Fe O., Dari Limbah, Kertas Sebagai, Limbah Kertas, Sebagai Adsorben, and 

Magnetik Komposit. 2018. “ANALISIS STRUKTUR DAN POROSITAS 

KOMPSOSIT ADSORBEN MAGNETIK Bahan Dan Alat.” 179–87. 

Altmann, Johannes, Aki Sebastian Ruhl, Frederik Zietzschmann, and Martin Jekel. 2014. 

“Direct Comparison of Ozonation and Adsorption onto Powdered Activated Carbon 

for Micropollutant Removal in Advanced Wastewater Treatment.” Water Research 

55:185–93. 

Amelia, Shinta, Wahyudi Budi Sediawan, Imam Prasetyo, Macarena Munoz, and Teguh 

Ariyanto. 2020. “Role of the Pore Structure of Fe/C Catalysts on Heterogeneous 

Fenton Oxidation.” Journal of Environmental Chemical Engineering 8(1):102921. 

Ariyanto, Teguh, Rut Aprillia Galuh Sarwendah, Yove Maulana Novirdaus Amimmal, 

William Teja Laksmana, and Imam Prasetyo. 2019. “Modifying Nanoporous Carbon 

through Hydrogen Peroxide Oxidation for Removal of Metronidazole Antibiotics 

from Simulated Wastewater.” Processes 7(11):1–9. 

Balarak, Davoud, Aram Dokht Khatibi, and Kethineni Chandrika. 2020. “Antibiotics 

Removal from Aqueous Solution and Pharmaceutical Wastewater by Adsorption 

Process : A Review.” 10(2):106–11. 

Adsorpsi Metronidazol Dengan Adsorben FexOy/C dan Degradasinya Dengan Fenton Heterogen
serta Ozonasi
Katalitik
BUDI SATRIA P, Dr.-Ing Teguh Ariyanto. S.T., M.Eng.;  Ir. Imam Prasetyo M.Eng., Ph.D 
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



68 
 

Cai, Hao, Tianci Zhao, Zichuan Ma, and Jingze Liu. 2020. “Efficient Removal of 

Metronidazole by the Photo-Fenton Process with a Magnetic Fe3O4@PBC 

Composite.” Journal of Environmental Engineering (United States) 146(7):1–9. 

Çalişkan, Elif, and Sinem Göktürk. 2010. “Adsorption Characteristics of 

Sulfamethoxazole and Metronidazole on Activated Carbon.” Separation Science 

and Technology 45(2):244–55. 

Carrales-Alvarado, D. H., R. Ocampo-Pérez, R. Leyva-Ramos, and J. Rivera-Utrilla. 

2014. “Removal of the Antibiotic Metronidazole by Adsorption on Various Carbon 

Materials from Aqueous Phase.” Journal of Colloid and Interface Science 436:276–

85. 

Carrasco-Díaz, M. R., E. Castillejos-López, A. Cerpa-Naranjo, and M. L. Rojas-

Cervantes. 2017. “On the Textural and Crystalline Properties of Fe-Carbon Xerogels. 

Application as Fenton-like Catalysts in the Oxidation of Paracetamol by H2O2.” 

Microporous and Mesoporous Materials 237:282–93. 

Chen, Ling, Junqian Deng, Yang Yuan, Shu Hong, Bing Yan, Shuijian He, and Hailan 

Lian. 2022. “Diamond & Related Materials Hierarchical Porous Graphitized Carbon 

Xerogel for High Performance Supercapacitor.” Diamond & Related Materials 

121(September 2021):108781. 

Cuerda-Correa, Eduardo Manuel, María F. Alexandre-Franco, and Carmen Fernández-

González. 2020. “Advanced Oxidation Processes for the Removal of Antibiotics 

from Water. An Overview.” Water (Switzerland) 12(1). 

Dsikowitzky, L., M. Sträter, Dwiyitno, F. Ariyani, H. E. Irianto, and J. Schwarzbauer. 

2016. “First Comprehensive Screening of Lipophilic Organic Contaminants in 

Surface Waters of the Megacity Jakarta, Indonesia.” Marine Pollution Bulletin 

Adsorpsi Metronidazol Dengan Adsorben FexOy/C dan Degradasinya Dengan Fenton Heterogen
serta Ozonasi
Katalitik
BUDI SATRIA P, Dr.-Ing Teguh Ariyanto. S.T., M.Eng.;  Ir. Imam Prasetyo M.Eng., Ph.D 
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



69 
 

110(2):654–64. 

Fares Al, Momani, Shawaqfah Mo’ayyad, Shawaqfeh Ahmad, and Al Shannag 

Mohammad. 2008. “Impact of Fenton and Ozone on Oxidation of Wastewater 

Containing Nitroaromatic Compounds.” Journal of Environmental Sciences 

20(6):675–82. 

Flores-Cano, J. V., M. Sánchez-Polo, J. Messoud, I. Velo-Gala, R. Ocampo-Pérez, and J. 

Rivera-Utrilla. 2016. “Overall Adsorption Rate of Metronidazole, Dimetridazole 

and Diatrizoate on Activated Carbons Prepared from Coffee Residues and Almond 

Shells.” Journal of Environmental Management 169:116–25. 

Forouzesh, Mojtaba, Amanollah Ebadi, and Abbas Aghaeinejad-Meybodi. 2019. 

“Degradation of Metronidazole Antibiotic in Aqueous Medium Using Activated 

Carbon as a Persulfate Activator.” Separation and Purification Technology 210(July 

2018):145–51. 

Gadipelly, Chandrakanth, Antía Pérez-González, Ganapati D. Yadav, Inmaculada Ortiz, 

Raquel Ibáñez, Virendra K. Rathod, and Kumudini V. Marathe. 2014. 

“Pharmaceutical Industry Wastewater: Review of the Technologies for Water 

Treatment and Reuse.” Industrial and Engineering Chemistry Research 

53(29):11571–92. 

Goolsby, Tiffany A., Bernadette Jakeman, and Robert P. Gaynes. 2018. “Clinical 

Relevance of Metronidazole and Peripheral Neuropathy: A Systematic Review of 

the Literature.” International Journal of Antimicrobial Agents 51(3):319–25. 

Guo, Yifei, Li Yang, and Xiangtao Wang. 2012. “The Application and Reaction 

Mechanism of Catalytic Ozonation in Water Treatment.” Journal of Environmental 

& Analytical Toxicology 02(06). 

Adsorpsi Metronidazol Dengan Adsorben FexOy/C dan Degradasinya Dengan Fenton Heterogen
serta Ozonasi
Katalitik
BUDI SATRIA P, Dr.-Ing Teguh Ariyanto. S.T., M.Eng.;  Ir. Imam Prasetyo M.Eng., Ph.D 
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



70 
 

I. Litter, Marta, and Natalia Quici. 2011. “Photochemical Advanced Oxidation Processes 

for Water and Wastewater Treatment.” Recent Patents on Engineering 4(3):217–41. 

Iftekhar, Sidra, Deepika Lakshmi Ramasamy, Varsha Srivastava, Muhammad Bilal Asif, 

and Mika Sillanpää. 2018. “Understanding the Factors Affecting the Adsorption of 

Lanthanum Using Different Adsorbents: A Critical Review.” Chemosphere 

204:413–30. 

Ighalo, Joshua O., Chinenye Adaobi Igwegbe, Adewale George Adeniyi, Comfort 

Abidemi Adeyanju, Samuel Ogunniyi, Joshua O. Ighalo, Chinenye Adaobi Igwegbe, 

and Adewale George Adeniyi. 2020. “Mitigation of Metronidazole ( Flagyl ) 

Pollution in Aqueous Media by Adsorption : A Review.” 

Le, Thanh-hai, and Hyeonseok Yoon. 2019. “Strategies for Fabricating Versatile Carbon 

Nanomaterials from Polymer Precursors.” Carbon 152:796–817. 

Lempang, Mody. 2014. “Pembuatan Dan Kegunaan Karbon Aktif.” Info Teknis EBONI 

11(2):65–80. 

Lewicki, James P., Christina A. Fox, and Marcus A. Worsley. 2015. “On the Synthesis 

and Structure of Resorcinol-Formaldehyde Polymeric Networks - Precursors to 3D-

Carbon Macroassemblies.” Polymer 69(1):45–51. 

Li, Xiaoyang, Kangping Cui, Zhi Guo, Tingting Yang, Yong Cao, Yinping Xiang, 

Huanhuan Chen, and M. Xi. 2020. “Heterogeneous Fenton-like Degradation of 

Tetracyclines Using Porous Magnetic Chitosan Microspheres as an Efficient 

Catalyst Compared with Two Preparation Methods.” Chemical Engineering Journal 

379(July 2019):122324. 

Liu, Yangjie, Wenqing Wang, Qidi Chen, Chao Xu, Daoping Cai, and Hongbing Zhan. 

Adsorpsi Metronidazol Dengan Adsorben FexOy/C dan Degradasinya Dengan Fenton Heterogen
serta Ozonasi
Katalitik
BUDI SATRIA P, Dr.-Ing Teguh Ariyanto. S.T., M.Eng.;  Ir. Imam Prasetyo M.Eng., Ph.D 
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



71 
 

2019. “Resorcinol − Formaldehyde Resin-Coated Prussian Blue Core − Shell 

Spheres and Their Derived Unique Yolk − Shell FeS 2 @ C Spheres for Lithium-

Ion Batteries.” 

Magalhães, SMS, CM Brêtas, JM Brêtas, GA Pianetti, MW Franco, and FAR Barbosa. 

2014. “Toxic Concentrations of Metronidazole to Microcystis Protocystis.” 

Brazilian Journal of Biology 74(3 suppl 1):S120–24. 

Maitra, Jaya, and Vivek Kumar Shukla. 2014. “Cross-Linking in Hydrogels - A Review.” 

American Journal of Polymer Science 4(2):25–31. 

Malakootian, Mohammad, Karthik Kannan, Majid Amiri Gharaghani, Abbas Dehdarirad, 

Alireza Nasiri, Yousef Dadban Shahamat, and Hakimeh Mahdizadeh. 2019. 

“Removal of Metronidazole from Wastewater by Fe/Charcoal Micro Electrolysis 

Fluidized Bed Reactor.” Journal of Environmental Chemical Engineering 

7(6):103457. 

Miklos, David B., Christian Remy, Martin Jekel, Karl G. Linden, Jörg E. Drewes, and 

Uwe Hübner. 2018. “Evaluation of Advanced Oxidation Processes for Water and 

Wastewater Treatment – A Critical Review.” Water Research 139:118–31. 

Mirzaei, Amir, Zhi Chen, Fariborz Haghighat, and Laleh Yerushalmi. 2017. “Removal of 

Pharmaceuticals from Water by Homo/Heterogonous Fenton-Type Processes – A 

Review.” Chemosphere 174:665–88. 

Munoz, MacArena, Patricia Garcia-Muñoz, Gema Pliego, Zahara M. De Pedro, Juan A. 

Zazo, Jose A. Casas, and Juan J. Rodriguez. 2016. “Application of Intensified Fenton 

Oxidation to the Treatment of Hospital Wastewater: Kinetics, Ecotoxicity and 

Disinfection.” Journal of Environmental Chemical Engineering 4(4):4107–12. 

Adsorpsi Metronidazol Dengan Adsorben FexOy/C dan Degradasinya Dengan Fenton Heterogen
serta Ozonasi
Katalitik
BUDI SATRIA P, Dr.-Ing Teguh Ariyanto. S.T., M.Eng.;  Ir. Imam Prasetyo M.Eng., Ph.D 
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



72 
 

Munoz, Macarena, Francisco J. Mora, Zahara M. de Pedro, Silvia Alvarez-Torrellas, Jose 

A. Casas, and Juan J. Rodriguez. 2017. “Application of CWPO to the Treatment of 

Pharmaceutical Emerging Pollutants in Different Water Matrices with a 

Ferromagnetic Catalyst.” Journal of Hazardous Materials 331:45–54. 

Nasseh, Negin, Fatemeh Sadat Arghavan, Susana Rodriguez-Couto, Ayat Hossein Panahi, 

Marzieh Esmati, and Tariq J. A-Musawi. 2020. “Preparation of Activated 

Carbon@ZnO Composite and Its Application as a Novel Catalyst in Catalytic 

Ozonation Process for Metronidazole Degradation.” Advanced Powder Technology 

31(2):875–85. 

Nebout, Patrick, Benoît Cagnon, Sandrine Delpeux, Arnaud Di Giusto, and Olivier 

Chedeville. 2016. “Comparison of the Efficiency of Adsorption, Ozonation, and 

Ozone/Activated Carbon Coupling for the Removal of Pharmaceuticals from Water.” 

Journal of Environmental Engineering (United States) 142(2):1–7. 

Neghi, N., and Mathava Kumar. 2017. “Performance Analysis of Photolytic, 

Photocatalytic, and Adsorption Systems in the Degradation of Metronidazole on the 

Perspective of Removal Rate and Energy Consumption.” Water, Air, and Soil 

Pollution 228(9). 

Patel, Manvendra, Rahul Kumar, Kamal Kishor, Todd Mlsna, Charles U. Pittman, and 

Dinesh Mohan. 2019. “Pharmaceuticals of Emerging Concern in Aquatic Systems: 

Chemistry, Occurrence, Effects, and Removal Methods.” Chemical Reviews 

119(6):3510–3673. 

Prasetyo, Imam, Nur Indah Fajar Mukti, and Teguh Ariyanto. 2019. “Ethylene 

Adsorption Using Cobalt Oxide-Loaded Polymer-Derived Nanoporous Carbon and 

Its Application to Extend Shelf Life of Fruit.” Molecules 24(8). 

Adsorpsi Metronidazol Dengan Adsorben FexOy/C dan Degradasinya Dengan Fenton Heterogen
serta Ozonasi
Katalitik
BUDI SATRIA P, Dr.-Ing Teguh Ariyanto. S.T., M.Eng.;  Ir. Imam Prasetyo M.Eng., Ph.D 
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



73 
 

Prasetyo, Imam, Rochmadi, Teguh Ariyanto, and Rakhmat Yunanto. 2013. “Simple 

Method to Produce Nanoporous Carbon for Various Applications by Pyrolysis of 

Specially Synthesized Phenolic Resin.” Indonesian Journal of Chemistry 13(2):95–

100. 

Rahmawati, YD., Prasetyo, and Rochmadi. 2010. “Pengaruh Penambahan Zat 

Pendehidrasi Terhadap Struktur Mikropori Material Karbon Yang DIbuat Dari 

Pirolisis Resin Phenol-Tert Buthyl Pheno-Formaldehid.” PengembanganTeknologi 

Kimia Untuk Pengolahan Sumber Daya Alam Indonesia 1–10. 

Saparudin, S., S. Syahrul, and N. Nurchayati. 2015. “Pengaruh Variasi Temperatur 

Pirolisis Terhadap Kadar Hasil Dan Nilai Kalor Briket Campuran Sekam Padi-

Kotoran Ayam.” Dinamika Teknik Mesin 5(1):16–24. 

Shemer, Hilla, Yasemin Kaçar Kunukcu, and Karl G. Linden. 2006. “Degradation of the 

Pharmaceutical Metronidazole via UV, Fenton and Photo-Fenton Processes.” 

Chemosphere 63(2):269–76. 

Taheran, Mehrdad, Satinder K. Brar, M. Verma, R. Y. Surampalli, T. C. Zhang, and J. R. 

Valero. 2016. “Membrane Processes for Removal of Pharmaceutically Active 

Compounds (PhACs) from Water and Wastewaters.” Science of the Total 

Environment 547:60–77. 

Wong, Y. C., Y. S. Szeto, W. H. Cheung, and G. McKay. 2004. “Adsorption of Acid 

Dyes on Chitosan - Equilibrium Isotherm Analyses.” Process Biochemistry 

39(6):695–704. 

Yang, Peipei, Yong Xu, Lei Chen, Xuchun Wang, and Qiao Zhang. 2015. “Peipei Yang, 

Yong Xu, Lei Chen, Xuchun Wang, and Qiao Zhang *.” 

Adsorpsi Metronidazol Dengan Adsorben FexOy/C dan Degradasinya Dengan Fenton Heterogen
serta Ozonasi
Katalitik
BUDI SATRIA P, Dr.-Ing Teguh Ariyanto. S.T., M.Eng.;  Ir. Imam Prasetyo M.Eng., Ph.D 
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



74 
 

Yasmina, Mokhbi, Korichi Mourad, Sidrouhou Hadj Mohammed, and Chaouche Khaoula. 

2014. “Treatment Heterogeneous Photocatalysis; Factors Influencing the 

Photocatalytic Degradation by TiO2.” Energy Procedia 50:559–66. 

Zeng, Zequan, Haikui Zou, Xin Li, Moses Arowo, Baochang Sun, Jianfeng Chen, 

Guangwen Chu, and Lei Shao. 2013. “Degradation of Phenol by Ozone in the 

Presence of Fenton Reagent in a Rotating Packed Bed.” Chemical Engineering 

Journal 229:404–11. 

 

 

 

 

 

 

 

 

 

 

 

Adsorpsi Metronidazol Dengan Adsorben FexOy/C dan Degradasinya Dengan Fenton Heterogen
serta Ozonasi
Katalitik
BUDI SATRIA P, Dr.-Ing Teguh Ariyanto. S.T., M.Eng.;  Ir. Imam Prasetyo M.Eng., Ph.D 
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


