
 

44 

 

DAFTAR PUSTAKA 

Abboud, M., Youssef, S., Podlecki, J., Habchi, R., Germanos, G., and Foucaran, 

A., 2015, Superparamagnetic Fe3O4 Nanoparticles, Synthesisa and Surface 

Modification., Mater. Sci. Semicond. Process, 396, 41–48. 

Aday, B., Yıldız, Y., Ulus, R., Eris, S., Sen, F. and Kaya, M., 2016, One-pot, 

Efficient and Green Synthesis of Acridinedione Derivatives Using Highly 

Monodisperse Platinum Nanoparticles Supported with Reduced Graphene 

Oxide, New J. Chem., 40, 748-754. 

Ahn, T., Kim, J.H., Yang, H.M., Lee, J.W., and Kim, J.D., 2012, Formation 

Pathways of Magnetite Nanoparticles by Coprecipitation Method, J. Phys. 

Chem., 116, 6069-6076. 

Ajinkya, N., Yu, X., Kaithal, P., Luo, H., Somani, P., and Ramakrishna, 2020, 

Magnetic Iron Oxide Nanoparticle (IONP) Synthesis to Applications: 

Present and future, Material, 13, 1-35. 

Asri, N.S., Tetuko, A.P., Esmawan, A., Addin, M., Setiadi, E.A., Putri, W.B.K., 

Ginting, M., dan Sebayang, 2021, Syntheses of Ferrofluids using 

Polyethylene Glycol (PEG) coated Magnetite (Fe3O4), Citric Acid, and 

Water as The Working Liquid in A Cylindrical Heat Pipe, Nano-Structure 

& Nano-Objects, 25, 1-10.  

Badday, A.S., Abdullah, A.Z. and Lee, K.T., 2013, Ultrasound-assisted 

Transesterification of Crude Jatropha Oil Using Cesium Doped 

Heteropolyacid Catalyst: Interactions Between Process 

Variables, Energy, 60, 283-291. 

Baeza, A., Guillena, G., and Ramón, D.J., 2016, Magnetite and Metal‐Impregnated 

Magnetite Catalysts in Organic Synthesis: A Very Old Concept with New 

Promising Perspectives, Chem. Cat. Chem., 8, 49-67. 

Banerjee, B., 2017, Recent Developments on Ultrasound Assisted Catalyst-Free 

Organic Synthesis, Ultrason. Sonochem., 35, 1-14. 

Bhatia, R., Pathania, S., Singh, V., and Rawal, R.K., 2018, Metal-Catalyzed 

Synthetic Strategies Toward Coumarin Derivatives, Chem. Heterocycl. 

Compd.,54, 280-291. 

Boudouh, D., Hamana, D., Metselaar, H.S.C., Achour, S., Chetibi, L. and Akhiani, 

A.R., 2021, Low-Temperature Green Route Synthesis of Fe3O4-C 

Nanocomposite Ssing Olive Leaves Extract, Mater. Sci. Eng. B, 271, 1-16. 

Carrero, A., Vicente, G., Rodríguez, R., Linares, M., and Del Peso, G.L., 2011, 

Hierarchical Zeolites as Catalysts for Biodiesel Production from 

Nannochloropsis Microalga Oil, Catalysis Today, 167, 148-153. 
Chen, J., Chen, X., Xu, W., Xu, Z., Jia, H. and Chen, J., 2018, Homogeneous 

Introduction of CeOy Into MnOx-based Catalyst for Oxidation of Aromatic 

VOCs, Appl. Catal., 224, 825-835. 

Dai, C., Xu, Z., Huang, F., Yu, Z. and Gao, Y.F., 2012, Lewis Acid-Catalyzed, 

Copper (II)-Mediated Synthesis of Heteroaryl Thioethers Under Base-Free 

Conditions, J. Org. Chem., 77, 4414-4419. 

PREPARASI NANOPARTIKEL Fe3O4 TERMODIFIKASI Cu SEBAGAI KATALIS DALAM SINTESIS
ACRIDINEDIONE MELALUI
REAKSI MULTIKOMPONEN
IRVAN MAHENDRA, Prof. Dra. Eko Sri Kunarti, M.Si., Ph.D. ; Dr. M. Idham Darussalam Mardjan, M.Sc.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



45 

 

 

 

Dekamin, M.G., Ilkhanizadeh, S., Latifidoost, Z., Daemi, H., Karimi, Z. and 

Barikani, M., 2014, Alginic Acid: A Highly Efficient Renewable and 

Heterogeneous Biopolymeric Catalyst for One-pot Synthesis of The 

Hantzsch 1, 4-Dihydropyridines, RSC Adv., 4, 56658-56664. 

Domling, A., Wang, W. and Wang, K., 2012, Chemistry and Biology of 

Multicomponent Reactions, Chem. Rev., 112, 3083-3135. 

Esquivel, D., Cruz-Cabeza, A.J., Jimenez-Sanchidrian, C., and Romero-Salguero, 

F.J., 2013, Transtition Metal Exchanged β Zeolits: Characterization of The 

Metal State and Catalytic Application in The Methanol Conversion to 

Hydrocarbons, Microporous Mesoporous Mater., 179, 30-39 

Gawande, M.B., Branco, P.S. and Varma, R.S., 2013, Nano-magnetite (Fe3O4) as 

A Support for Recyclable Catalysts in The Development of Sustainable 

Methodologies, Chem. Soc. Rev., 42, 3371-3393. 

Gawande, M.B., Goswami, A., Felpin, F.X., Asefa, T., Huang, X., Silva, R., Zou, 

X., Zboril, R. and Varma, R.S., 2016, Cu and Cu-based Nanoparticles: 

Synthesis and Applications in Xatalysis, Chem. Rev., 116, 3722-3811. 

Gonçalves, R.G.L., Lopes, P.A., Resende, J.A., Pinto, F.G., Tronto, J., Guerreiro, 

M.C., de Oliveira, L.C.A., de Castro Nunes, W. and Neto, J.L., 2019, 

Performance of Magnetite/Layered Double Hydroxide Composite for Dye 

Removal Via Adsorption, Fenton and Photo-Fenton Processes, Appl. Clay 

Sci., 179, 1-10. 

Govan, J., and Gun’ko, Y.K., 2014, Recent Advances in the Application of 

Magnetic Nanoparticles as a Support for Homogeneous Catalysts, 

Nanomaterials, 4, 222-241. 

Heravi, M.M., Zadsirjan, V., Dehghani, M., and Ahmadi, T., 2018, Towards Click 

Chemistry: Multicomponent Reactions via Combinations of Name 

Reactions, Tetrahedron, 74, 3391-3457. 

Huang, X., Xu, C., Ma, J. and Chen, F., 2018, Ionothermal Synthesis of Cu-doped 

Fe3O4 Magnetic Nanoparticles with Enhanced Peroxidase-Like Activity for 

Organic Wastewater Treatment, Adv. Powder Tech., 29, 796-803. 

Husnain, N., Wang, E., Fareed, S. and Anwar, M.T., 2019, Comparision on The 

Low-Temperature NH3-SCR Performance of γ-Fe2O3 Catalysts Prepared by 

Two Different Methods, Catalysts, 9, 1-17. 

Ivashchenko, O., Lewandowski, M., Peplińska, B., Jarek, M., Nowaczyk, G., 

Wiesner, M., Załęski, K., Babutina, T., Warowicka, A. and Jurga, S., 2015, 

Synthesis and Characterization of Magnetite/Silver/Antibiotic 

Nanocomposites for Targeted Antimicrobial Therapy, Mater. Sci. Eng., 55, 

343-359. 

Jaberi, K.Z., Jaafarizadeh, and Alireza, 2015, One Pot, Three-Component Reaction 

of Dimedone, Amines, and Isatin in The Presence of 

Tris(hydrogensulfato)boron: Synthesis of Pyrroloacridine Derivatives, Res. 

Chem. Intermed., 41, 4913-4918. 

Jarag, K.J., Pinjari., D.V., Pandit, A.B., and Shankarling, G.S., 2011, Synthesis of 

Chalcone(3-(4-fluorophenyl)-1-(4-methoxyphenyl)prop-2-en-1-one): 

PREPARASI NANOPARTIKEL Fe3O4 TERMODIFIKASI Cu SEBAGAI KATALIS DALAM SINTESIS
ACRIDINEDIONE MELALUI
REAKSI MULTIKOMPONEN
IRVAN MAHENDRA, Prof. Dra. Eko Sri Kunarti, M.Si., Ph.D. ; Dr. M. Idham Darussalam Mardjan, M.Sc.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



46 

 

 

 

Advantage of Sonochemical Method Over Conventional Method, Ultrason. 

Sonochem., 18, 617–623. 

Kakuchi, R., 2013, Multicomponent Reaction in Polymer Synthesis, Angew. 

Chem. Int. Ed., 53, 46-48. 

Khazaei, A., Zare, A.R.M., Khakyzadeh, V., and Afsar, J., 2016, Nano-TiO2 as an 

Efficient Catalyst for Tandem Knoevenagel-Michael-Cyclocondensation 

Reaction of Dimedone with Aromatic Aldehydes and Ammonium Acetate 

or Aromatic Amines under Solvent-free Conditions, J. Chin. Chem. Soc., 

63, 165-170. 

Khan, I., Saeed, K., and Khan, I., 2017, Nanoparticles: Properties, Applications and 

Toxicities, Arab. J. Chem., 12, 908-931 

Knöfel, N.D., Rothfuss, H., Willenbacher, J., Barner‐Kowollik, C., and Roesky, 

P.W., 2017, Platinum (II)‐Crosslinked Single‐Chain Nanoparticles: An 

Approach towards Recyclable Homogeneous Catalysts, Angew. Chem. Int. 

Ed., 56, 4950-4954 

Lee, J.S., Myung Cha, J., Young Yoon, H., Lee, J.K. and Keun Kim, Y., 2015, 

Magnetic Multi-granule Nanoclusters: A Model System That Exhibits 

Universal Size Effect of Magnetic Coercivity, Sci. Rep., 5, 1-7. 

Liang, X., He, Z., Zhong, Y., Tan, W., He, H., Yuan, P., Zhu, J. and Zhang, J., 2013, 

The Effect of Transition Metal Substitution on The Catalytic Activity of 

Magnetite in Heterogeneous Fenton Reaction: In Interfacial View, Colloids 

Surf. A Physicochem. Eng. Asp., 435, 28-35. 

Liang, X., Zhong, Y., Zhu, S., Ma, L., Yuan, P., Zhu, J., He, H. and Jiang, Z., 2012, 

The Contribution of Vanadium and Titanium on Improving Methylene Blue 

Decolorization Through Heterogeneous UV-Fenton Reaction Catalyzed by 

Their Co-Doped Magnetite, J. Hazard. Mater., 199, 247-254. 

Lin, C.J. and Yang, W.T., 2014, Ordered Mesostructured Cu-doped TiO2 Spheres 

As Active Visible-Light-Driven Photocatalysts for Degradation of 

Paracetamol, Chem. Eng. J., 237, 131-137. 

Luo, C., Jing, T., Tian, J., Zheng, Y., Zhang, J., Dong, M., Wang, C., Hou, C., Fan, 

J., and Guo, Z., 2019, 3-Dimensional Graphene/Cu/Fe3O4 Composites: 

immobilized laccase electrodes for detecting bisphenol A, J. Mater. Res., 

34,1-12. 

Malega, F., Indrayana, I.P.T. and Suharyadi, E., 2018, Synthesis and 

Characterization of The Microstructure and Functional Group Bond of 

Fe3O4 Nanoparticles From Natural Iron Sand in Tobelo North 

Halmahera, Jurnal ilmiah pendidikan fisika Al-Biruni, 7, 13-22. 

Masudi, A., Harimisa, G.E., Ghafar, N.A., and Jusoh, N.W.C., 2020, Magnetite-

Based Catalysts for Wastewater Treatment, Environ. Sci. Pollut. Res., 27, 

4664-4682. 

Masudi, A., Jusoh, N.W.C., Jusoh, R., Jaafar, N.F., Jalil, A.A., Firdausi, A. and 

Hartanto, D., 2020, Equidistant Crystal Distortion Arrangement of Copper 

Doped Magnetite for Paracetamol Degradation and Optimization with 

Response Surface Methodology (RSM), Mater. Chem. Phys., 250, 1-10. 

PREPARASI NANOPARTIKEL Fe3O4 TERMODIFIKASI Cu SEBAGAI KATALIS DALAM SINTESIS
ACRIDINEDIONE MELALUI
REAKSI MULTIKOMPONEN
IRVAN MAHENDRA, Prof. Dra. Eko Sri Kunarti, M.Si., Ph.D. ; Dr. M. Idham Darussalam Mardjan, M.Sc.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



47 

 

 

 

Mohamed, H.M., and Wilson, L.D., 2012, Porous Copolymer Resins: Tuning Pore 

Structure and Surface Area with Non Reactive Porogens, Nanomaterials, 2, 

163–186. 

Mohamed, S.K., Abdelhamid, A.A., Maharramov, A.M., Khailov, A.N., Gurbanov, 

A.V., and Allahverdiyev, M.A., 2012, Synthesis of Hydroacridines and 1,8-

dioxooctahydroxanthenes using Primary Amino Alcohols as Reagent or 

Catalysis via Three-component Condensation Reaction, J. Chem. Pharm. 

Res., 4, 955-965. 

Munoz, M., De Pedro, Z.M., Casas, J.A. and Rodriguez, J.J., 2015, Preparation of 

Magnetite-Based Catalysts and Their Application in Heterogeneous Fenton 

Oxidation–A Review, Appl. Catal., 176, 249-265. 

Muscia, G.C., Buldain, G.Y. and Asís, S.E., 2009, Only Acridine Derivative From 

Hantzsch-type One-pot Three-component Reactions, Monats. Chem., 140, 

1529-1532. 

Nazari, A., Shishehbor, M.R. and Poorhashemi, S.M., 2016, Enhanced Magnetic 

and Antifungal Characteristics On Wool With Fe3O4 Nanoparticles and 

BTCA: A Facile Synthesis and RSM Optimization, J. Text. Inst., 107, 1617-

1631. 

Noh, J., Osman, O.I., Aziz, S.G., Winget, P. and Brédas, J.L., 2014. A density 

functional theory investigation of the electronic structure and spin moments 

of magnetite. Sci. Technol. Adv. Mater., 15, 1-8. 

Ojha, N.K., Zyryanov, G.V., Majee, A., Charushin, V.N., Chupakhin, O.N., and 

Santra, S., 2017, Copper nanoparticles as inexpensive and efficient 

catalyst: A valuable contribution in organic synthesis, Coord. Chem. 

Rev., 353, 1-57. 

Ogo, S., and Sekine, Y., 2020, Recent Progress in Ethanol Steam Reforming Using 

Non-noble Transition Metal Catalysts: A Review, Fuel Process. Technol., 

199, 1-11. 

Petcharoen, K. dan Sirivat, A., 2012, Synthesis and Characterization of Magnetite 

Nanoparticles Via the Chemical Co-precipitation Method., Mater. Sci. Eng., 

B177, 421- 427. 

Prabhu, Y.T., Rao, K.V., Kumari, B.S., Kumar, V.S.S. and Pavani, T., 2015, 

Synthesis of Fe3O4 Nanoparticles and Its Antibacterial Application, Int. 

Nano Lett., 5, 85-92. 

Rahmawati, F., Wahyuni, S., dan Kadarwati, S., 2012, Studi Deaktivasi Katalis 

NiMo/Zeolit Alam pada Reaksi Hidrodenitrogenasi (HDN) Piridin, Indo. J. 

Chem. Sci., 1, 21-26. 

Rajput, J.K., Arora, P., Kaur, G. and Kaur, M., 2015, CuFe2O4 Magnetic 

Heterogeneous Nanocatalyst: Low Power Sonochemical-coprecipitation 

Preparation and Applications in Synthesis of 4H-chromene-3-carbonitrile 

scaffolds, Ultrason. Sonochem., 26, 229-240. 

Ramadan, R., El-Dek, S.I. and Arman, M.M., 2020, Enhancement of Mn-doped 

magnetite by mesoporous silica for technological application, Applied 

Physics A, 126, 1-13. 

PREPARASI NANOPARTIKEL Fe3O4 TERMODIFIKASI Cu SEBAGAI KATALIS DALAM SINTESIS
ACRIDINEDIONE MELALUI
REAKSI MULTIKOMPONEN
IRVAN MAHENDRA, Prof. Dra. Eko Sri Kunarti, M.Si., Ph.D. ; Dr. M. Idham Darussalam Mardjan, M.Sc.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



48 

 

 

 

Ranjbakhsh, E., Bordbar, A.K., Abbasi, M., Khosropour, A.R. and Shams, E., 2012, 

Enhancement of Stability and Catalytic Activity of Immobilized Lipase on 

Silica-coated Modified Magnetite Nanoparticles, J. Chem. Eng., 179, 272-

276. 

Ruijter, E., Scheffelaar, R., and Orru, R.V., 2011, Multicomponent reaction design 

in the quest for molecular complexity and diversity, Angew. Chem. Int. 

Ed., 50, 6234-6246. 

Sahiba, N., Sethiya, A., Soni, J. and Agarwal, S., 2021, Acridine‐1, 8‐diones: 

Synthesis and Biological Applications. Chemistry Select, 6, 2210-2251. 

Saning, A., Herou, S., Dechtrirat, D., Ieosakulrat, C., Pakawatpanurut, P., 

Kaowphong, S., Thanachayanont, C., Titirici, M.M. and Chuenchom, L., 

2019, Green and Sustainable Zero-waste Conversion of Water Hyacinth 

(Eichhornia crassipes) Into Superior Magnetic Carbon Composite 

Adsorbents and Supercapacitor Electrodes, RSC Adv., 9, 24248-24258. 

Sarifudin, K., 2021, Studi Pengaruh Rasio Logam Prekursor Mo/Ni terhadap 

Karakter Keasaman dan Morfologi Katalis K-Ni-Mo/ZAA, Haumeni 

Journal of Education, 1, 160-170. 

Shalygin, A.S., Nesterov, N.S., Prikhod'ko, S.A., Adonin, N.Y., Martyanov, O.N. 

and Kazarian, S.G., 2020, Interactions of CO2 with The Homologous Series 

of СnMIMBF4 Ionic Liquids Studied in Situ ATR-FTIR Spectroscopy: 

Spectral Characteristics, Thermodynamic Parameters and Their 

Correlation, J. Mol. Liq., 315, 113694. 

Shang, M., Sun, S.Z., Wang, H.L., Wang, M.M. and Dai, H.X., 2016, Recent 

Progress on Copper-mediated Directing-group-assisted C (sp2)–H 

Activation, Synthesis, 48, 4381-4399. 

Srivastava, S., Awasthi, R., Gajbhiye, N.S., Agarwal, V., Singh, A., Yadav, A. and 

Gupta, R.K., 2011, Innovative Synthesis of Citrate-coated 

Superparamagnetic Fe3O4 Nanoparticles and Its Preliminary 

Applications, J. Colloid Interface Sci., 359, 104-111. 

Srividya, N., Ramamurthy, P., Shanmugasundaram, P. and Ramakrishnan, V.T., 

1996, Synthesis, Characterization, and Electrochemistry of Some Acridine-

1, 8-dione Dyes, J. Org. Chem., 61, 5083-5089. 

Tan, K., Ullah, S., Pandey, H., Cedeño-Morales, E.M., Wang, H., Wang, K., Zhou, 

H.C., Li, J. and Thonhauser, T., 2022, Competitive Adsorption of NH3 and 

H2O in Metal–Organic Framework Materials: MOF-74, Chem. Mater., 17, 

7906-7915. 

Tedsree, K., Temnuch, N., Sriplai, N. and Pinitsoontorn, S., 2017, Ag Modified 

Fe3O4@TiO2 Magnetic Core-shell Nanocomposites for Photocatalytic 

Degradation of Methylene Blue, Mater. Today: Proc., 4, 6576-6584. 

Ursachi, I., Vasile, A., Chiriac, H., Postolache, P. and Stancu, A., 2011, Magnetic 

Properties of Magnetite Nanoparticles Coated With Mesoporous Silica by 

Sonochemical Method, Mater. Res. Bull., 46, 2468-2473. 

Vabbina, P.K., Kaushik, A., Pokhrel, N., Bhansali, S. and Pala, N., 2015, 

Electrochemical Cortisol Immunosensors Based on Sonochemically 

PREPARASI NANOPARTIKEL Fe3O4 TERMODIFIKASI Cu SEBAGAI KATALIS DALAM SINTESIS
ACRIDINEDIONE MELALUI
REAKSI MULTIKOMPONEN
IRVAN MAHENDRA, Prof. Dra. Eko Sri Kunarti, M.Si., Ph.D. ; Dr. M. Idham Darussalam Mardjan, M.Sc.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



49 

 

 

 

Synthesized Zinc Oxide 1D Nanorods and 2D Nanoflakes, Biosens and 

Bioelectron., 63, 124-130. 

Wang, J., Zhou, J., Li, Z., Liu, Q., and Yang, P., 2010, Design of Magnetic and 

Fluorescent Mg-Al Layered Double Hydroxides by Introducing Fe3O4 54 

Nanoparticles and Eu3+ Ions for Intercalation of Glycine, Mater. Res. Bull., 

45, 640-645. 

Wang, T., Yang, W., Song, T., Li, C., Zhang, L., Wang, H. and Chai, L., 2015, Cu 

Doped Fe3O4 Magnetic Adsorbent for Arsenic: Synthesis, Property, and 

Sorption Application, RSC Adv., 5, 50011-50018. 

Wendlandt, A.E. and Stahl, S.S., 2012, Chemoselective Organocatalytic Aerobic 

Oxidation of Primary Amines to Secondary Imines, Org. Lett., 14, 2850-

2853. 

Yang, C., and Yan, H., 2012, A Green and Facile Approach for Synthesis of 

Magnetite Nanoparticles with Tunable Sizes and Morphologies, Mater. 

Lett.,73, 129-132. 

Zare, A., Dianat, M., Eskandari, and Mehdi, M., 2020, A Novel Organic-inorganic 

Hybrid Material: Production, Characterization and Catalytic Performance 

for The Reaction of Arylaldehydes, Dimedone, and 6-amino-1,3-

dimethyluracil, New J. Chem., 44, 4736-4743. 

Zarzosa, G.O., Martinez, J.R., Espinos, O.D., Ruiz, F., and Aquino, J.A.M., 2000, 

Formation of Copper Based Particles Trapped in a Silica Xerogel Matrix, 

Superficies y vacio, 11, 61-65. 

Zhang, X., Chen, L., Liu, R., Li, D., Ge, X. and Ge, G., 2019, The Role of The OH 

Group in Citric Acid in The Coordination with Fe3O4 

Nanoparticles, Langmuir, 35, 8325-8332.  

Zhong, G., An, F., Bitla, Y., Wang, J., Zhong, X., Yu, J., Gao, W., Zhang, Y., Tan, 

C., Ou, Y. and Jiang, J., 2018, Deterministic, Reversible, and Nonvolatile 

Low-voltage Writing of Magnetic Domains in Epitaxial BaTiO3/Fe3O4 

Heterostructure, ACS Nano., 12, 9558-9567. 

Zhu, A., Liu, R., Du, C. and Li, L., 2017, Betainium-based Ionic Liquids Catalyzed 

Multicomponent Hantzsch Reactions for The Efficient Synthesis of 

Acridinediones, RSC Adv., 7, 6679-6684. 

  

PREPARASI NANOPARTIKEL Fe3O4 TERMODIFIKASI Cu SEBAGAI KATALIS DALAM SINTESIS
ACRIDINEDIONE MELALUI
REAKSI MULTIKOMPONEN
IRVAN MAHENDRA, Prof. Dra. Eko Sri Kunarti, M.Si., Ph.D. ; Dr. M. Idham Darussalam Mardjan, M.Sc.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


