
 

50 

DAFTAR PUSTAKA 

Adeel, M., Saeed, M., Khan, I., Muneer, M., and Akram, N., 2021, Synthesis and 

Characterization of Co-ZnO and Evaluation of Its Photocatalytic Activity for 

Photodegradation of Methyl Orange, ACS Omega, 6, 1426–1435. 

Agarwala, R. and Mulky, L., 2023, Adsorption of Dyes from Wastewater: A 

Comprehensive Review, ChemBioEng Reviews, 10, 326–335. 

Ahmed, H.M., Fawzy, M.E., and Nassar, H.F., 2022, Effective Chemical 

Coagulation Treatment Process for Cationic and Anionic Dyes Degradation, 

Egypt. J. Chem., 65, 299–307. 

Anggria, L., Husnain, and Masunaga, T., 2021, A Method for Production of Pure 

Silica as Fertilizer from Industrial Waste Material,. In, IOP Conf. Ser. Earth 

Environ. Sci., p. 012213. 

Aprilita, N.H. and Suherman, S., 2017, Utilization of Coal Bottom Ash a Low-cost 

Adsorbent for The Removal Acid Red 114 Dye, Jurnal Eksakta, 17, 11–19. 

Asokbunyarat, V., Van Hullebusch, E.D., Lens, P.N.L., and Annachhatre, A.P., 

2015, Coal Bottom Ash as Sorbing Material for Fe(II), Cu(II), Mn(II), and 

Zn(II) Removal from Aqueous Solutions, Wat. Air. Soil Poll., 226, 143. 

Asranudin, Purnomo, A.S., Prasetyoko, D., Bahruji, H., and Holilah, 2022, Single-

step Synthesis and Modification of CTAB-hectorite for Efficient Adsorption 

of Methyl Orange Dye, Mater. Chem. Phys., 291, 126749. 

Barbosa, J., 2005, Indicators | Acid-Base,. In, Encyclopedia of Analytical Science. 

Barcelona, Spain, pp. 360–371. 

Bariyah, S. and Simatupang, L., 2021, Activation of Sinabung Mount Volcanic Ash 

using Various Mineral Acids, Indonesian Journal of Chemical Science and 

Technology (IJCST), 4, 1–4. 

Besbes, M., Fakhfakh, N., and Benzina, M., 2009, Characterization of Silica Gel 

Prepared by Using Sol-gel Process, Phys. Procedia, 2, 1087–1095. 

Blin, J.L., Riachy, P., Carteret, C., and Lebeau, B., 2019, Thermal and 

Hydrothermal Stability of Hierarchical Porous Silica Materials, Eur. J. Inorg. 

Chem., 2019, 3194–3202. 

Caglar, E., Donar, Y.O., Sinag, A., Biro Gul, I., Bilge, S., Aydincak, K., and 

Pliekhov, O., 2018, Adsorption of Anionic and Cationic Dyes on Biochars, 

Produced by Hydrothermal Carbonization of Waste Biomass: Effect of 

Surface Functionalization and Ionic Strength, Turk. J. Chem., 42, 86–99. 

Adsorpsi Zat Warna Metil Oranye dengan Silika Gel dari Abu Dasar Batubara Termodifikasi
Setiltrimetilamonium Bromida
HANI FAJAR AZANI, Prof. Drs. Mudasir, M.Eng., Ph.D.; Prof. Dr. Endang Tri Wahyuni, M.S.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



51 

 

Figueroa Campos, G.A., Perez, J.P.H., Block, I., Sagu, S.T., Saravia Celis, P., 

Taubert, A., and Rawel, H.M., 2021, Preparation of Activated Carbons from 

Spent Coffee Grounds and Coffee Parchment and Assessment of Their 

Adsorbent Efficiency, Processes, 9, 1396. 

Fradj, A. Ben, Boubakri, A., Hafiane, A., and Hamouda, S. Ben, 2020, Removal of 

Azoic Dyes from Aqueous Solutions by Chitosan Enhanced Ultrafiltration, 

Results in Chem., 2, 100017. 

Gelyaman, G.D. and Edi, E., 2020, Karakterisasi Komposisi Mineral Mud Vulcano 

Desa Napan Kawasan Perbatasan Republik Indonesia – Republic Democratic 

Timor Leste dan Potensi Pemanfaatannya, Chimica et Natura Acta, 8, 58–67. 

Ghaedi, M., 2021, Adsorption: Fundamental Processes and Applications, Academic 

Press, Cambridge. 

Gunes, K., 2023, Isotherm and Kinetic Modeling of the Adsorption of Methylene 

Blue, a Cationic Dye, on Pumice, Int. J. Chem. Tech. (IJCT), 7, 68–76. 

Haitham, K., Razak, S., and Nawi, M.A., 2019, Kinetics and Isotherm Studies of 

Methyl Orange Adsorption by a Highly Recyclable Immobilized Polyaniline 

on a Glass Plate, Arab. J. Chem., 12, 1595–1606. 

Haji, S., Benstaali, B., and Al-Bastaki, N., 2011, Degradation of Methyl Orange by 

UV/H2O2 Advanced Oxidation Process, Chem. Eng. J., 168, 134–139. 

Haller, P., Machado, I., Torres, J., Vila, A., and Veiga, N., 2021, Fe(Iii)-complex-

imprinted Polymers for the Green Oxidative Degradation of the Methyl 

Orange Dye Pollutant, Polymers (Basel), 13, 3127. 

Iwuozor, K.O., 2019, Prospects and Challenges of Using Coagulation-Flocculation 

Method in the Treatment of Effluents, Adv. J. Chem. A., 2, 105–127. 

Iwuozor, K.O., Ighalo, J.O., Emenike, E.C., Ogunfowora, L.A., and Igwegbe, C.A., 

2021, Adsorption of Methyl Orange: A Review on Adsorbent Performance, 

Curr. Res. Green Sustain. Chem., 4, 100179. 

Kalyani, D.C., Telke, A.A., Govindwar, S.P., and Jadhav, J.P., 2009, 

Biodegradation and Detoxification of Reactive Textile Dye by Isolated 

Pseudomonas sp. SUK1, Water Environ. Res., 81, 298–307. 

Kamaru, A.A., Sani, N.S., and Malek, N.A.N.N., 2016, Raw and Surfactant-

modified Pineapple Leaf as Adsorbent for Removal of Methylene Blue and 

Methyl Orange from Aqueous Solution, Desalin. Water Treat., 57, 18836–

18850. 

Kishor, R., Purchase, D., Saratale, G.D., Romanholo Ferreira, L.F., Hussain, C.M., 

Mulla, S.I., and Bharagava, R.N., 2021, Degradation Mechanism and Toxicity 

Adsorpsi Zat Warna Metil Oranye dengan Silika Gel dari Abu Dasar Batubara Termodifikasi
Setiltrimetilamonium Bromida
HANI FAJAR AZANI, Prof. Drs. Mudasir, M.Eng., Ph.D.; Prof. Dr. Endang Tri Wahyuni, M.S.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



52 

 

Reduction of Methyl Orange Dye by a Newly Isolated Bacterium 

Pseudomonas aeruginosa MZ520730, J. Water Proc. Engineering, 43, 

102300. 

Koner, S., Saha, B.K., Kumar, R., and Adak, A., 2011, Adsorption Kinetics and 

Mechanism of Methyl Orange Dye on Modified Silica Gel Waste, Int. J. Curr. 

Res., 3, 128–133. 

Kurniawati, D., Bahrizal, Sari, T.K., Adella, F., and Sy, S., 2021, Effect of Contact 

Time Adsorption of Rhodamine B, Methyl Orange and Methylene Blue 

Colours on Langsat Shell with Batch Methods,. In, J. Phys. Conf., p. 012008. 

Li, S.H., Zhao, Y., Chu, J., Li, W.W., Yu, H.Q., and Liu, G., 2013, Electrochemical 

Degradation of Methyl Orange on Pt-Bi/C Nanostructured Electrode by a 

Square-wave Potential Method, Electrochim. Acta, 92, 93–101. 

Liu, G., Xiao, J., Ren, H., and Zhong, H., 2015, Adsorption Thermodynamics and 

Kinetics of N,N’-diisopropoxypropyl-N″,N‴-oxydiethylenedicarbonyl bis 

(thiourea) on Chalcopyrite Surfaces, J. Ind. Eng. Chem., 21, 1306–1313. 

Liu, Y., Tourbin, M., Lachaize, S., and Guiraud, P., 2013, Silica Nanoparticles 

Separation from Water: Aggregation by Cetyltrimethylammonium Bromide 

(CTAB), Chemosphere, 92, 681–687. 

Liu, Z., Zhou, A., Wang, G., and Zhao, X., 2009, Adsorption Behavior of Methyl 

Orange onto Modified Ultrafine Coal Powder, Chin. J. Chem. Eng., 17, 942–

948. 

Mallik, A.K., Moktadir, M.A., Rahman, M.A., Shahruzzaman, M., and Rahman, 

M.M., 2022, Progress in Surface-modified Silicas for Cr(VI) Adsorption: A 

Review, J. Hazard. Mater., 423, 127041. 

Mangi, S.A., Wan Ibrahim, M.H., Jamaluddin, N., Arshad, M.F., and 

Ramadhansyah, P.J., 2019, Effects of Ground Coal Bottom Ash on the 

Properties of Concrete, J. Eng. Sci. Technol., 14, 338–350. 

Mobarak, M., Selim, A.Q., Mohamed, E.A., and Seliem, M.K., 2018, A Superior 

Adsorbent of CTAB/H2O2 Solution−modified Organic Carbon Rich-clay for 

Hexavalent Chromium and Methyl Orange Uptake from Solutions, J. Mol. 

Liq., 259, 384–397. 

Mohammed, B.S., Haruna, S., Wahab, M.M.A., Liew, M.S., and Haruna, A., 2019, 

Mechanical and Microstructural Properties of High Calcium Fly Ash One-part 

Geopolymer Cement Made with Granular Activator, Heliyon, 5, 1–9. 

Mohammed, S.A., Koting, S., Katman, H.Y.B., Babalghaith, A.M., Patah, M.F.A., 

Ibrahim, M.R., and Karim, M.R., 2021, A Review of the Utilization of Coal 

Bottom Ash (CBA) in the Construction Industry, Sustainability, 13, 8031. 

Adsorpsi Zat Warna Metil Oranye dengan Silika Gel dari Abu Dasar Batubara Termodifikasi
Setiltrimetilamonium Bromida
HANI FAJAR AZANI, Prof. Drs. Mudasir, M.Eng., Ph.D.; Prof. Dr. Endang Tri Wahyuni, M.S.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



53 

 

Mouni, L., Belkhiri, L., Bollinger, J.C., Bouzaza, A., Assadi, A., Tirri, A., 

Dahmoune, F., Madani, K., and Remini, H., 2018, Removal of Methylene Blue 

from Aqueous Solutions by Adsorption on Kaolin: Kinetic and Equilibrium 

Studies, Appl. Clay Sci., 153, 38–45. 

Musah, M., Azeh, Y., Mathew, J., Umar, M., Abdulhamid, Z., and Muhammad, A., 

2022, Adsorption Kinetics and Isotherm Models: A Review, Caliphate 

Journal of Science and Technology (CaJoST), 4, 20–26. 

Musawwa, M.M., Fajriati, A., Sahroni, I., and Said, A., 2022, Preparation of Low-

cost Adsorbent Based on Mango Leaf (Mangefira Indica L) Biomass for 

Methylene Blue (MB) Adsorption, EKSAKTA: Journal of Sciences and Data 

Analysis, 3, 17–24. 

Nguyen, C.H., Fu, C.C., and Juang, R.S., 2018, Degradation of Methylene Blue and 

Methyl Orange by Palladium-doped TiO2 Photocatalysis for Water Reuse: 

Efficiency and Degradation Pathways, J. Clean. Prod., 202, 413–427. 

Novita, L. and Idris, I., 2022, Effectiveness of Silica Gel from Palm Kernel Shell 

Ash as a Moisture Absorber of Bottle Packaging Medicine,. In, IOP Conf. Ser. 

Earth Environ. Sci., p. 012044. 

Pan, Z., Song, M., Zeng, B., Shen, L., Zhao, L., and Lin, H., 2023, Novel 

Cetyltrimethylammonium Bromide Modified Mixed Adsorbent for Efficient 

Treatment of Dyeing and Printing Wastewater, Process Saf. Environ., 176, 

560–567. 

Perwitasari, D.S., Ardian, Y., Pracesa, Y., Pangestu, M.A., and Sampe Tola, P., 

2021, Langmuir and Freundlich Isotherm Approximation on Adsorption 

Mechanism of Chrome Waste by Using Tofu Dregs, NST Proceedings, 2021, 

106–112. 

Popova, M. V. and Raev, D.L., 2018, Aggregation Behavior of Monomeric 

Surfactants and a Gemini Cationic Surfactant by NMR and Computer 

Simulation Data, Appl. Magn. Reson., 49, 619–630. 

Prastiyanto et al., 2014, Perbandingan Kemampuan Silika Gel Dari Abu Sabut 

Kelapa Dan Abu Sekam Padi Untuk Menurunkan Kadar Logam Cd 2+, Jurnal 

MIPA, 37, 154–162. 

Qiu, H., Lv, L., Pan, B.C., Zhang, Q.J., Zhang, W.M., and Zhang, Q.X., 2009, 

Critical Review in Adsorption Kinetic Models, J. Zhejiang Univ. Sci. A, 10, 

716–724. 

Rafieizonooz, M., Mirza, J., Salim, M.R., Hussin, M.W., and Khankhaje, E., 2016, 

Investigation of Coal Bottom Ash and Fly Ash in Concrete as Replacement for 

Sand and Cement, Constr. Build. Mater., 116, 15–24. 

Adsorpsi Zat Warna Metil Oranye dengan Silika Gel dari Abu Dasar Batubara Termodifikasi
Setiltrimetilamonium Bromida
HANI FAJAR AZANI, Prof. Drs. Mudasir, M.Eng., Ph.D.; Prof. Dr. Endang Tri Wahyuni, M.S.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



54 

 

Rápó, E. and Tonk, S., 2021, Factors Affecting Synthetic Dye Adsorption; 

Desorption Studies: A Review of Results from the Last Five Years (2017–

2021), Molecules, 26, 5419. 

Revellame, E.D., Fortela, D.L., Sharp, W., Hernandez, R., and Zappi, M.E., 2020, 

Adsorption Kinetic Modeling Using Pseudo-first Order and Pseudo-second 

Order Rate Laws: A Review, Clean. Eng. Technol., 1, 1–13. 

Sdiri, A., Higashi, T., Bouaziz, S., and Benzina, M., 2014, Synthesis and 

Characterization of Silica Gel from Siliceous Sands of Southern Tunisia, Arab. 

J. Chem., 7, 486–493. 

Semiz, L., 2020, Membrane Filtration of Methyl Orange, Iğdır Üniv. Fen Bilim. 

Enst. Derg., 10, 328–337. 

Simatupang, L., Siburian, R., Sitanggang, P., Doloksaribu, M., Situmorang, M., and 

Marpaung, H., 2018, Synthesis and Application of Silica Gel Base on Mount 

Sinabung’s Fly Ash for Cd(II) Removal with Fixed Bed Column, Rasayan J. 

Chem., 11, 819–827. 

Simonsson, I., Sogaard, C., Rambaran, M., and Abbas, Z., 2018, The Spesific Co-

ion Effect on Gelling and Surface Charging of Silica Nanoparticles: 

Speculation or Reality?,. In, Colloids Surf. A: Physicochem. Eng. Asp., pp. 

334–341. 

Singh, M. and Siddique, R., 2016, Effect of Coal Bottom Ash as Partial 

Replacement of Sand on Workability and Strength Properties of Concrete, J. 

Clean. Prod., 112, 620–630. 

Singh, N., Shehnazdeep, and Bhardwaj, A., 2020, Reviewing the Role of Coal 

Bottom Ash as an Alternative of Cement, Constr. Build. Mater., 233, 117276. 

Subasioglu, T. and Bilkay, I.S., 2009, Determination of Biosorption Conditions of 

Methyl Orange by Humicola Fuscoatra, J. Sci. Ind. Res., 68, 1075–1077. 

Sulastri, S., 2009, Modifikasi Silika Gel dalam Kaitannya dengan Peningkatan 

Manfaat,. In, Prosiding Seminar Nasional Penelitian, Pendidikan dan 

Penerapan MIPA., pp. 367–372. 

Sulistiyo, Y.A., Andriana, N., Piluharto, B., and Zulfikar, Z., 2017, Silica Gels 

From Coal Fly Ash as Methylene Blue Adsorbent: Isotherm and Kinetic 

Studies, Bull. Chem. React. Eng., 12, 263–272. 

Sunardi, Irawati, U., and Wianto, T., 2011, Karakterisasi Kaolin Lokal Kalimantan 

Selatan Hasil Kalsinasi, Jurnal Fisika FLUX, 8, 59–65. 

Sunarti, S., Mariwy, A., and Laitupa, A.N., 2023, Synthesis and Characterization 

of Silica Gel from Palm Shell and Coir Ash, Indo. J. Chem. Res., 11, 59–64. 

Adsorpsi Zat Warna Metil Oranye dengan Silika Gel dari Abu Dasar Batubara Termodifikasi
Setiltrimetilamonium Bromida
HANI FAJAR AZANI, Prof. Drs. Mudasir, M.Eng., Ph.D.; Prof. Dr. Endang Tri Wahyuni, M.S.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



55 

 

Um, N.-I., Han, G.-C., You, K.-S., and Ahn, J.-W., 2009, Immobilization of Pb, Cd 

and Cr by Synthetic NaP1 Zeolites from Coal Bottom Ash Treated by Density 

Separation, Resources Processing, 56, 130–137. 

Wahyuni, E.T., Roto, R., Nissah, F.A., Mudasir, and Aprilita, N.H., 2018, Modified 

Silica Adsorbent from Volcanic Ash for Cr(VI) Anionic Removal, Ind. J. 

Chem., 18, 428–433. 

Wu, L., Liu, X., Lv, G., Zhu, R., Tian, L., Liu, M., Li, Y., Rao, W., Liu, T., and 

Liao, L., 2021, Study on the Adsorption Properties of Methyl Orange by 

Natural One-dimensional Nano-mineral Materials with Different Structures, 

Sci. Rep., 11, 10640. 

Yu, J., Zhang, X., Wang, D., and Li, P., 2018, Adsorption of Methyl Orange Dye 

onto Biochar Adsorbent Prepared from Chicken Manure, Water Sci.Technol., 

77, 1303–1312. 

Zheng, X., Huang, M., You, Y., Fu, X., Liu, Y., and Wen, J., 2018, One-pot 

Synthesis of Sandwich-like MgO@Carbon with Enhanced Sorption Capacity 

of Organic Dye, Chem. Eng. J., 334, 1399–1409. 

Zhou, H., Bhattarai, R., Li, Y., Li, S., and Fan, Y., 2019, Utilization of Coal Fly 

and Bottom Ash Pellet for Phosphorus Adsorption: Sustainable Management 

and Evaluation, Resour. Conserv. Recy., 149, 372–380. 

  

  

Adsorpsi Zat Warna Metil Oranye dengan Silika Gel dari Abu Dasar Batubara Termodifikasi
Setiltrimetilamonium Bromida
HANI FAJAR AZANI, Prof. Drs. Mudasir, M.Eng., Ph.D.; Prof. Dr. Endang Tri Wahyuni, M.S.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


