
 

63 

 

DAFTAR PUSTAKA 

Abustan, I. dan Bello, O.S., 2011, Adsorptive Removal of Cu(II) Using Activated 

Carbon Prepared from Rice Husk by ZnCl2 Activation and Subsequent 

Gasification with CO2, IJET-IJENS, 11, 207-211. 

Adak, D., Sarkar, M., and Mandal, S., 2014, Effect of nano-silica on strength and 

durability of fly ash based geopolymer mortar, Constr. Build. Mater., 70, 453–

459. 

Affandi, S., Setyawan, H., Winardi, S., Purwanto, A., and Balgis, R., 2009, A Facile 

Method for Production of High-Purity Silica Xerogels from Bagasse Ash, Adv. 

Powder Technol., 20, 468–472. 

Afrianita, R., Dewilda, Y., dan Fitri, R., 2013, Efisiensi dan Kapasitas Penyerapan 

Fly Ash sebagai Adsorben dalam Penyisihan Logam Timbal (Pb) Limbah Cair 

Industri Percetakan di Kota Padang, J. Tek. Lingkung., 10(1), 1-10. 

Ahmad, M.A., Ahmad Puad, N.A., and Bello, O.S., 2014, Kinetic, Equilibrium and 

Thermodynamic Studies of Synthetic Dye Removal Using Pomegranate Peel 

Activated Carbon Prepared by Microwave-Induced KOH Activation, Water 

Resour. Ind., 6, 18–35. 

Aisah, S., Zulfikar, dan Sulistiyo, Y.A., 2018, Sintesis Silika Gel Berbasis Fly Ash 

Batu Bara PLTU Paiton sebagai Adsorben Zat Warna Rhodamin B, BERKALA 

SAINSTEK, 8(1), 31-35. 

Aksu, Z., Tatli, A.I., and Tunç, Ö., 2008, A Comparative Adsorption/Biosorption 

Study of Acid Blue 161: Effect of Temperature on Equilibrium and Kinetic 

Parameters, Chem. Eng. J., 142, 23–39. 

Alawa, C., Tripathi, I.V., and Dwivedi, M.K., 2018, Adsorption of Crystal Violet 

Dye from Wastewater by Zeolite Synthesized from Coal Fly Ash, Int. J. Eng. 

Technol. Sci. Res., 5, 617-627. 

Aminati, S.A., 2017, Penurunan Ion Ni(II) dan Cu(II) dengan menggunakan 

Adsorben Silika Gel dari Abu Dasar Batu Bara, Skripsi, UGM, Yogyakarta. 

Andriana, N., 2016, Pemanfaatan Silika Gel Berbasis Abu Terbang (Fly Ash) 

Batubara PLTU Paiton-Probolinggo sebagai Adsorben Zat Warna Metilen 

Biru, Skripsi, Jurusan Kimia FMIPA UNEJ, Jawa Timur. 

Aprilia, S., Rosnelly, C.M., Zuhra, Fitriani, F., Haffiz Akbar, E., Raqib, M., 

Rahmah, K., Amin, A., and Baity, R.A., 2023, Synthesis of amorphous silica 

from rice husk ash using the sol-gel method, Mater. Today: Proc., 87, 225–

229. 

Assila, O., Tanji, K., Zouheir, M., Arrahli, A., Nahali, L., Zerrouq, F., and 

Kherbeche, A., 2020, Adsorption Studies on The Removal of Textile Effluent 

Over Two Natural Eco-Friendly Adsorbents, J. Chem., 1-13. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



64 

 

Astuti, W., Handayani, A.D., dan Wulandari, D.A., 2017, Adsorpsi Metil Violet 

oleh Karbon Aktif dari Limbah Tempurung Kelapa dengan Aktivator ZnCl2 

Menggunakan Pemanasan Gelombang Mikro, J-RKL, 13(2), 189- 200. 

Awadallah, F.A., and Muhtaseb, A.S.A., 2016, Removal of Crystal Violet from 

Wastewater using Resorcinol-Formaldehyde Carbon Xerogels, Sep. Sci. 

Technol., 51, 403–415. 

Ayu, A.M., Wardhani, S., dan Darjito, 2013, Studi Pengaruh Konsentrasi NaOH 

dan pH Terhadap Sintesis Silika Xerogel Berbahan Dasar Pasir Kuarsa, 

JIKUB, 2(2), 517-523. 

Azizah, E.N., 2022, Adsorpsi Zat Warna Kationik Kristal Violet dengan Silika Gel 

Berbahan Dasar Abu Vulkanik Gunung Kelud, Skripsi, Departemen Kimia 

FMIPA UGM, Yogyakarta. 

Bada, S.O., and Vermaak, S.P., 2014, Evaluation and Treatment of Coal Fly Ash 

for Adsorption Application, LEJPT, 12, 37-48. 

Banerjee, S., Sharma, G.C., Gautam, R.K., Chattopadhyaya, M.C., Upadhyay, S.N., 

and Sharma, Y.C., 2016, Removal of Malachite Green, a hazardous dye from 

aqueous solutions using Avena sativa (oat) hull as a potential adsorbent, J. 

Mol. Liq., 213, 162–172. 

Bansal, R.C., and Goyal, M., 2005, Activated Carbon Adsorption, Eng. Technol. 

Phys. Sci., Boca Raton: CRC Press, pp. 1-472. 

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

using Various Mineral Acids, Indones. J. Chem. Sci. Technol., 4, 1-4. 

Baunsele, A.B. and Missa, H., 2020, Kajian Kinetika Adsorpsi Metilen Biru 

Menggunakan Adsorben Sabut Kelapa, Akta Kimindo., 5(2), 76-85. 

Berger, A.H. and Bhown, A.S., 2011, Comparing physisorption and chemisorption 

solid sorbents for use separating CO2 from flue gas using temperature swing 

adsorption,. Energy Procedia., 4, 562–567. 

Bergmann, C.P., dan Machado, F.M., 2015, Carbon Nanomaterials as Adsorbents 

for Environmental and Biological Applications, Springer International 

Publishing, Swiss. 

Bijang, C.M., Nurdin, M., Tehubijulluw, H., Fransina, E.G., Uyara, T., and Suarti, 

S., 2019, Application of Ouw Natural Clay Activated Acid and Base as 

Adsorbent of Rhodamine B Dye, J. Phys.: Conf. Ser., 1242, 1-4. 

Blachnio, M., Zienkiewicz-Strzalka, M., Derylo-Marczewska, A., Nosach, L. V., 

and Voronin, E.F., 2023, Chitosan–Silica Composites for Adsorption 

Application in the Treatment of Water and Wastewater from Anionic Dyes, 

Int. J. Mol. Sci., 24, 1-27. 

Blissett, R. and Rowson, N., 2012, A Review of the Multi-Component Utilisation 

of Coal Fly Ash, Fuel., 97, 1–23. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



65 

 

Bojinova, D. and Teodosieva, R., 2016, Leaching of valuable elements from 

thermal power plant bottom ash using a thermo-hydrometallurgical process, 

Waste Manag. Res., 34, 511–517. 

Bonetto, L.R., Ferrarini, F., De Marco, C., Crespo, J.S., Guégan, R., and Giovanela, 

M., 2015, Removal of methyl violet 2B dye from aqueous solution using a 

magnetic composite as an adsorbent, J. Water Process Eng., 6, 11–20. 

Bonilla, P.A., Mendoza-Castillo, D.I., and Reynel-Avila, H.E., 2017, Adsorption 

Processes of Water Treatment and Purification, Springer, Swiss. 

Boudrahem, F., Soualah, A., and Aissani-Benissad, F., 2011, Pb(II) and Cd(II) 

removal from aqueous solutions using activated carbon developed from coffee 

residue activated with phosphoric acid and zinc chloride, J. Chem. Eng. Data, 

56, 1946–1955. 

Brady, J. E. and Senese, F.A., 2009, Chemistry: Matter and Its Changes, Wiley, 

California. 

Buhani, Narsito, Nuryono, dan Kunarti, E.S., 2012, Proses Sol-Gel dalam 

Pembuatan Hibrida Merkapto-Silika Untuk Adsorpsi Ion Cu(II) dalam 

Larutan, J. Manusia dan Lingkungan, 19(3), 264-272. 

Bullen, J.C., Saleesongsom, S., Gallagher, K., and Weiss, D.J., 2021, A Revised 

Pseudo-Second-Order Kinetic Model for Adsorption, Sensitive to Changes in 

Adsorbate and Adsorbent Concentrations, Langmuir, 37, 3189–3201. 

Cerveny, S., Schwartz, G.A., Otegui, J., Colmenero, J., Loichen, J., and 

Westermann, S., 2012, Dielectric Study of Hydration Water in Silica 

Nanoparticles, J. Phys. Chem. C, 116, 24340–24349. 

Cheriaa, J., Khaireddine, M., Rouabhia, M., and Bakhrouf, A., 2012, Removal of 

Triphenylmethane Dyes by Bacterial Consortium, Sci. World J., 2012, 1-9. 

Cheruiyot, G.K., Wanyonyi, W.C., Kiplimo, J.J., and Maina, E.N., 2019, 

Adsorption Of Toxic Crystal Violet Dye Using Coffee Husks: Equilibrium, 

Kinetics And Thermodynamics Study, Sci. African, 5, 1–11. 

Choi, H.J. and Yu, S.W., 2019, Biosorption of methylene blue from aqueous 

solution by agricultural bioadsorbent corncob, Environ. Eng. Res., 24, 99–106. 

Crini, G., 2006, Non-conventional low-cost adsorbents for dye removal: A review, 

Bioresour. Technol., 97, 1061–1085. 

Crini, G. and Badot, P.M., 2008, Application Of Chitosan, A Natural 

Aminopolysaccharide, For Dye Removal From Aqueous Solutions By 

Adsorption Processes Using Batch Studies: A Review Of Recent Literature, 

Prog. Polym. Sci., 33, 399–447. 

Dindi, A., Quang, D.V., Vega, L.F., Nashef, E., and Abu-Zahra, M.R.M., 2019, 

Applications of Fly Ash for CO2 Capture, Utilization, and Storage, J. CO2 

Util., 29, 82–102. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



66 

 

Ekaputri, J.J., Lie, H.A., Fujiyama, C., Shovitri, M., Alami, N.H., and Setiamarga, 

D.H.E., 2019, The effect of alkali concentration on chloride penetration in 

geopolymer concrete, IOP Conf. Ser. Mater. Sci. Eng., 615, 1–12. 

Eteba, A., Bassyouni, M., and Saleh, M., 2023, Utilization of chemically modified 

coal fly ash as cost-effective adsorbent for removal of hazardous organic 

wastes, J.Environ. Sci. Technol., 20, 7589–7602. 

Farraj, D.A., Elshikh, M.S., Al Khulaifi, M.M., Hadibarata, T., Yuniarto, A., and 

Syafiuddin, A., 2019, Biotransformation and Detoxification of Antraquione 

Dye Green 3 using halophilic Hortaea sp., Int. Biodeterior. Biodegrad., 140, 

72–77. 

Farukh, A., Akram, A., Ghaffar, A., Tuncel, E., Oluz, Z., Duran, H., Rahman, H., 

and Yameen, B., 2014, Surface-functionalized Silica Gel Adsorbents for 

Efficient Remediation of Cationic Dyes, Pure Appl. Chem., 86(7), 1177–1188. 

Feng, W., Wan, Z., Daniels, J., Li, Z., Xiao, G., Yu, J., Xu, D., Guo, H., Zhang, D., 

May, E.F., and Li, G., 2018, Synthesis of High Quality Zeolites from Coal Fly 

Ash: Mobility of Hazardous Elements and Environmental Applications, J. 

Clean. Prod., 202, 390–400. 

Fernandes, I.J., Calheiro, D., Sánchez, F.A.L., Camacho, A.L.D., De Campos 

Rocha, T.L.A., Moraes, C.A.M., and De Sousa, V.C., 2017, Characterization 

of silica produced from rice husk ash: Comparison of purification and 

processing methods, Mater. Res., 20, 512–518. 

Ferreira, B.C.S., Teodoro, F.S., Mageste, A.B., Gil, L.F., de Freitas, R.P., and 

Gurgel, L.V.A., 2015, Application of A New Carboxylate-Functionalized 

Sugarcane Bagasse for Adsorptive Removal of Crystal Violet from Aqueous 

Solution: Kinetic, Equilibrium and Thermodynamic Studies, Ind. Crop. Prod., 

65, 521–534. 

Foroutan, R., Peighambardoust, S.J., Peighambardoust, S.H., Pateiro, M., and 

Lorenzo, J.M., 2021, Adsorption of Crystal Violet Dye Using Activated 

Carbon of Lemon Wood and Activated Carbon/Fe3O4 Magnetic 

Nanocomposite from Aqueous Solutions: A Kinetic, Equilibrium and 

Thermodynamic Study, Molecules, 26, 1–19. 

Garba, A.A., and Usman, B., 2021, Moroccan Journal of Chemistry Optimization 

and Evaluation of Biodiesel Quality Produced from Cattle Fat Using 

CaO/Al2O3 As Catalyst, Mor. J. Chem., 9, 132–141. 

Ginting, R.D., Simamora, W.S., Ramadhan, A., dan Simatupang, L., 2018, 

Pengaruh Metode Perendaman dan Refluks dalam Meningkatkan Kadar Silika 

Abu Vulkanik Gunung Sinabung, Sains dan Terapan Kimia, 12(2), 84–92. 

Giribabu, P. and Swaminathan, G., 2016, Synergetic Degradation of Reactive Dye 

Acid Red-1 by Cobalt-Doped Lignite Fly Ash, Desalination Water Treat., 57, 

16955–16962. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



67 

 

Gisi, S.D., and Notarnicola, M., 2017, Industrial Wastewater Treatment, 

Encyclopedia of Sustainable Technologies. Elsevier, pp. 23–42. 

Guo, L., Sun, C., Li, G., and Liu, C., 2009, Thermodynamics and Kinetics of Zn(II) 

Adsorption on Crosslinked Starch Phosphates, J. Hazard. Mater., 161, 510–

515. 

Hadi, I., Arsa, M., dan Sudiarta, I.W., 2013, Sintesis Silika Gel dari Abu Sekam 

Padi dan Abu Limbah Pembakaran Batu-Bata dengan Metode Presipitasi, 

Jurnal Kimia, 7(1), 31–38. 

Hendricks, N.R., 2005, The Application of High Capacity Ion Exchange Adsorbent 

Material, Synthesized from Fly Ash and Acid Mine Drainage, for the Removal 

of Heavy and Trace Metals from Secondary Co-Disposed Process Waters, 

Thesis, Magister Scientific in the Department of Chemistry University of 

Western cape, Cape Town. 

Hidayat, T., Setyawan, N., and Hoerudin, 2023, Semi Pilot Scale Study on 

Production of Silica from Rice Husk Ash, IOP Conf. Ser. Earth Environ. Sci., 

1172, 1–8.  

Ho, Y.S. and Mckay, G., 1999, Pseudo-Second Order Model for Sorption 

Processes, Process Biochem., 34, 451–465. 

Hosseini, A.S.M., Javadian, H., Khavarpour, M., Belviso, C., Taghavi, M., and 

Maghsudi, M., 2019, Porous Adsorbents Derived from Coal Fly Ash As Cost-

Effective and Environmentally-Friendly Sources of Aluminosilicate for 

Sequestration of Aqueous and Gaseous Pollutants: A Review, J. Clean. Prod., 

208, 1131–1147. 

Hower, J.C., Groppo, J.G., Graham, U.M., Ward, C.R., Kostova, I.J., Maroto-Valer, 

M.M., and Dai, S., 2017, Coal-Derived Unburned Carbons in Fly Ash: A 

Review, Int. J. Coal Geol., 179, 11–27. 

Hu, Y. and Gao, Z., 2020, Yellow Emissive Se,N-Codoped Carbon Dots Toward 

Sensitive Fluorescence Assay of Crystal Violet, J. Hazard. Mater., 388, 1–7. 

Huda, B.N., Wahyuni, E.T., and Mudasir, M., 2021, Eco-Friendly Immobilization 

of Dithizone on Coal Bottom Ash for The Adsorption of Lead(II) Ion from 

Water, Results Eng., 10, 1–12. 

Imoisili, P.E. and Jen, T.-C., 2023, Synthesis and Characterization of Amorphous 

Nano Silica from South African Coal Fly Ash, Mater. Today Proc., 6, 1–6. 

Imtiazuddin, S.M., Majid Mumtaz, and Khalil A. Mallick, 2012, Pollutants of 

Wastewater Characteristics in Textile Industries, J. Basic Appl. Sci., 8, 554–

556. 

Ingrachen, B.D., Belkacemi, H., and Ait Brahem-Mahtout, L., 2020, Adsorption of 

Methylene Blue on Silica Gel Derived from Algerian Siliceous by-product of 

Kaolin, J. Mater. Environ. Sci., 1044–1057. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



68 

 

Irawan, C., 2018, Pengaruh Konsentrasi Adsorbat terhadap Efektivitas Penurunan 

Logam Fe dengan menggunakan Fly Ash sebagai Adsorben, SEMINASTIKA, 

291-293. 

Isaac, R. and Siddiqui, S., 2022, Sequestration of Ni(II) and Cu(II) Using FeSO4 

Modified Zea Mays Husk Magnetic Biochar: Isotherm, Kinetics, 

Thermodynamic Studies and RSM, J. Hazard. Mater. Adv., 8, 1-12. 

Jain, D., Khatri, C., and Rani, A., 2011, Synthesis and Characterization of Novel 

Solid Base Catalyst from Fly Ash, Fuel, 90, 2083–2088. 

Jarusiripot, C., 2014, Removal of Reactive Dye by Adsorption Over Chemical 

Pretreatment Coal Based Bottom Ash, Procedia Chem., 9, 121–130. 

Ji, L., Yu, H., Wang, X., Grigore, M., French, D., Gözükara, Y.M., Yu, J., and Zeng, 

M., 2017, CO2 Sequestration by Direct Mineralisation Using Fly Ash from 

Chinese Shenfu Coal Fuel Process, Technol., 156, 429–437. 

Kajjumba, G.W., Emik, S., Öngen, A., Özcan K.H., and Aydın, S., 2019, Modelling 

of Adsorption Kinetic Processes—Errors, Theory and Application, Dalam 

Edebali, S., Adv. Sorption Process Appl., 187-206. 

Kanarac, M., Dolic, M., Veljonic, D., Ognjanovic, V.R., Velickovic, Z., Pavicevic, 

V., and Marinkovic, A., 2018, The Removal of Zn2+, Pb2+, and As (V) Ions by 

Lime Activated Fly Ash and Valorization of The Exhausted Adsorbent, J. 

Waste Manag., 78, 366–378. 

Kandisa, R.V., Saibaba K.V.N., Shaik, K.B., and Gopinath, R., 2016, Dye Removal 

by Adsorption: A Review, J Bioremediat. Biodegrad., 7(6), 1-4. 

Khatri, C. and Rani, A., 2008, Synthesis of A Nano-Crystalline Solid Acid Catalyst 

from Fly Ash and Its Catalytic Performance, Fuel, 87, 2886–2892. 

Koech, L., 2015, The Dissolution of Limestone, Coal Fly Ash and Bottom Ash In 

Wet Flue Gas Desulphurization, Dissertation, Chemical Engineering, Vaal 

University of Techology, Main Campus, South Africa. 

Krim, L., Nacer, S., and Bilango, G., 2006, Kinetics of Chromium Sorption on 

Biomass Fungi from Aqueous Solution, Am. J. Environ. Sci., 2(1), 27-32. 

Kristianingrum, S., Siswani, E.D., dan Suyanta, 2016, Modifikasi Abu Vulkanik 

Kelud sebagai Bahan Adsorben Selektif Ion Logam Tembaga(II), J. Sains 

Dasar, 5(1), 11-20. 

Kristianingrum, Siswani, E.D., dan Sulistyani, 2018, Modification of Volcanic Ash 

of Kelud As Selective Adsorben Material for Zn(II) and Cr(VI) Metal Ions, J. 

Sains Dasar, 7(1), 35-43. 

Kurnia, F.N., 2020, Adsorpsi Zat Warna Kristal Violet dan Kongo Merah pada Abu 

Layang Batubara Teraktivasi Asam Klorida, Skripsi, Departemen Kimia 

FMIPA UGM, Yogyakarta. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



69 

 

Largitte, L. and Pasquier, R., 2016, A Review of The Kinetics Adsorption Models 

and Their Application to The Adsorption of Lead by an Activated Carbon, 

Chem. Eng. Res. Des., 109, 495–504. 

Lellis, B., Fávaro-Polonio, C.Z., Pamphile, J.A., and Polonio, J.C., 2019, Effects of 

Textile Dyes on Health and The Environment and Bioremediation Potential of 

Living Organisms, Biotechnol. Res. Innov., 3, 275–290. 

Li, S., He, M., Li, Z., Li, D., and Pan, Z., 2017, Removal of Humic Acid from 

Aqueous Solution by Magnetic Multi-Walled Carbon Nanotubes Decorated 

with Calcium, J. Mol. Liq., 230, 520–528. 

Liu, Q.Q., and Pan, C.Y., 2012, A Novel Route to Treat Wastewater Containing 

Cationic Dyes, Sep. Sci. Technol., 47, 630–635. 

Mahmoodi, N.M., Salehi, R., and Arami, M., 2011, Binary system Dye Removal 

from Colored Textile Wastewater using Activated Carbon: Kinetic and 

Isotherm Studies, Desalination, 272, 187–195. 

Majchrzak, K.I., 2012, Thermogravimetry Applied to Characterization of Fly Ash-

Based MCM-41 Mesoporous Materials, J. Therm. Anal. Calorim., 107, 911–

921. 

Martini, E.Margiono, S. dan Nurnawati, E., 2011, Isolasi dan Karakterisasi Jamur 

Pendegrasi Zat Pewarna Tekstil, J. Manusia dan Lingkungan, 18(2), 127- 136. 

Maulida, Melva, G., dan Herlinawati, W., 2017, Ekstraksi Abu Vulkanik Gunung 

Sinabung Untuk Menghasilkan Silika Gel, J. Tek. Kim. USU, 6(3), 41-46. 

Manchanda, C.K., Khaiwal, R., and Mor, S., 2017, Application of Sol–Gel 

Technique for Preparation of Nanosilica from Coal Powered Thermal Power 

Plant Fly Ash, J. Solgel Sci. Technol., 83, 574–581. 

Mani, S. and Bharagava, R.N., 2016, Exposure to Crystal Violet, Its toxic, 

Genotoxic and Carcinogenic Effects on Environment and Its Degradation and 

Detoxification for Environmental Safety, Rev. Environ. Contam. Toxicol., 

237, 71–104. 

Mansour, B., Houas, I., Montassar, F., Ghedira, K., Barillier, D., Mosrati, R., and 

Chekir-Ghedira, L., 2012, Alteration of In Vitro and Acute In Vivo Toxicity 

of Textile Dyeing Wastewater After Chemical and Biological Remediation, 

Environ. Sci. Pollut. Res., 19, 2634–2643. 

Margolese, D., Melero, J.A., Christiansen, S.C., Chmelka, B.F., and Stucky, G.D., 

2000, Direct Syntheses of Ordered SBA-15 Mesoporous Silica Containing 

Sulfonic Acid Groups, Chem. Mater., 12, 2448–2459. 

Méndez, M.A.J., Dávila-Jiménez, M.M., Ornelas-Dávila, O., Elizalde-González, 

M.P., Arroyo-Abad, U., Sirés, I., and Brillas, E., 2012, Electrochemical 

Reduction and Oxidation Pathways for Reactive Black 5 dye using Nickel 

Electrodes in Divided and Undivided Cells, Electrochim. Acta, 59, 140–149.  

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



70 

 

Matzenbacher, C.A., Garcia, A.L.H., Dos Santos, M.S., Nicolau, C.C., Premoli, S., 

Correa, D.S., De Souza, C.T., Niekraszewicz, L., Dias, J.F., and Delgado, 

T.V., 2017, DNA Damage Induced by Coal Dust, Fly and Bottom Ash from 

Coal Combustion Evaluated Using The Micronucleus Test and Comet Assay 

in Vitro, J. Hazard. Mater., 324, 781–788. 

Mirza, A. and Ahmad, R., 2020, An Efficient Sequestration of Toxic Crystal Violet 

Dye from Aqueous Solution by Alginate/Pectin Nanocomposite: A Novel and 

Ecofriendly Adsorbent, Groundw. Sustain. Dev., 11, 1-7. 

Mittal, A., Mittal, J., Malviya, A., Kaur, D., and Gupta, V.K., 2010, Adsorption of 

hazardous dye crystal violet from wastewater by waste materials, J. Colloid 

Interface Sci., 343, 463–473. 

Miyah, Y., Lahrichi, A., Idrissi, M., Boujraf, S., Taouda, H., and Zerrouq, F., 2017, 

Assessment of adsorption kinetics for removal potential of Crystal Violet dye 

from aqueous solutions using Moroccan pyrophyllite, J. Assoc. Arab Univ. 

Basic Appl. Sci., 23, 20–28. 

Moises, M.P., De Almeida, P.P., Da Silva, C.T.P., Rinaldi, A.W., Girotto, E.M., 

Meneguin, J.G., Arroyo, P.A., Bazan, R.E., Fávaro, S.L., and Radovanovic, 

E., 2014, Synthesis of Zeolite from Multilayer Food Packing and Sugar Cane 

Bagasse Ash for CO2 Adsorption, RSC Adv., 4(89), 48576–48581. 

Mor, S., Manchanda, C.K., Kansal, S.K., and Ravindra, K., 2017, Nanosilica 

extraction from processed agricultural residue using green technology, J Clean 

Prod, 143, 1284–1290. 

Mor, S., Chhavi, M.K., Sushil, K.K., and Ravindra, K., 2018, Assessment of 

Hydrothermally Modified Fly Ash for The Treatment of Methylene Blue Dye 

in The Textile Industry Wastewater, Environ. Dev. Sustain., 20, 625–639. 

Mori, H., 2003, Extraction of Silicon Dioxide from Waste Colored Glasses by 

Alkali Fusion Using Sodium Hydroxide, J. Ceram. Soc. Jpn., 111(6): 376-381. 

Mufrodi, Z., Widiastuti, N., Kardika, R.C., 2008, Adsorpsi Zat Warna Tekstil 

dengan Menggunakan Abu Terbang (Fly Ash) untuk Variasi Massa Adsorben 

dan Suhu Operasi,  Jurnal UAD, 90-93. 

Murthy, T.P.K., Gowrishankar, B.S., Krishna, R.H., Chandraprabha, M.N., and 

Mathew, B.B., 2020, Magnetic modification of coffee husk hydrochar for 

adsorptive removal of methylene blue: Isotherms, kinetics and thermodynamic 

studies, J. Environ. Chem. Ecotoxicol., 2, 205–212. 

Mushtaq, F., Zahid, M., Bhatti, I.A., Nasir, S., and Hussain, T., 2019, Possible 

Applications of Coal Fly Ash in Wastewater Treatment, J. Environ. Manag., 

204, 27-46. 

Muslim, I., Safrihatini, W., dan Aini, W., 2017, Pengaruh Katalis pada Proses 

Pembentukan Partikel Nano Silika Sebagai Material Hidrofobik, JKPK, 2(3), 

152-157. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



71 

 

Mustafa, S., Waseem, M., Naeem, A., Shah, K.H., and Ahmad, T., 2010, Cd2+ Ions 

Removal by Silica, Iron Hydroxide and Their Equimolar Mixed Oxide from 

Aqueous Solution, Desalination, 255, 148–153. 

Nurmalita, N., Madjid, S.N., Setiawan, A., Idroes, R., and Jalil, Z., 2023, 

Characteristics of Silica Powder Extracted from Fly Ash of Coal Fired Power 

Plant – Effect of Heat Treatment Process, J. Ecol. Eng., 24, 282–292. 

Oscik, J., 1982, Adsorption, John Wiley & Sons, New York. 

Parapat, J., dan Hasan, K., 2023, Berkembangnya captive coal power: Awan gelap 

di cakrawala energi bersih di Indonesia, CREA, Global Energy Monitor.  

Patel, H., 2018, Adsorptive Batch and Column Studies of Congo Red onto 

Gulmohar Leaf Powder, Eur. J. Chem., 9, 107–114. 

Pathel, K.G., Misra, N.M., and Shettigar, R.R., 2016, Preparation and 

Characterization of Silica Gel from Wheat Straw, IJCEA, 7(5), 344-347. 

Permatasari, R., Sodri, A., and Gustina, H.A., 2023, Utilization of Fly Ash Waste 

in the Cement Industry and its Environmental Impact: A Review, JPPIPA, 9, 

569–579. 

Polo, M.S. and Utrilla, J.R., 2003, Effect of the Ozone-Carbon Reaction on the 

Catalytic Activity of Activated Carbon during the Degradation of 1,3,6- 

Naphtalenetrisulphonic Acid with Ozone, Carbon, 41, 303-307. 

Prasad, R. and Pandey, M., 2012, Rice Husk Ash as a Renewable Source for the 

Production of Value Added Silica Gel and its Application: An Overview, Bull. 

Chem. Reac. Eng., 7, 1–25. 

Pusphita, N.P.D., 2017, Adsorpsi Zat Warna Metil Violet dan Metil Oranye Pada 

Abu Dasar Batubara Teraktivasi HCI dan HNO, Skripsi, Program Studi Kimia, 

Fakultas MIPA UGM, Yogyakarta. 

Refay, H.M., Goma, A., Badawy, N., and Al Zahra Ghanem, F., 2022, Agricultural 

By-Products as Green Chemistry in Elimination of Reactive Red 43 from 

Aqueous Media- Adsorption Properties and Thermodynamics Study, Egypt. J. 

Chem., 65, 103–114. 

Rezaei, H., Ziaedin, S., Tonkaboni, S., Abdollahi, H., and Boroumand, Z. The effect 

of coal fly ash on the environment, human and animal life, 2022, Conf.: Int. 

Cong. Earth Sci., 39, 1-7. 

Riskiani, E., 2022, Kajian Kinetika, Isoterm dan Termodinamika Adsorpsi Zat 

Warna Kationik Kristal Violet menggunakan Abu Layang Batubara 

Teraktivasi, Tesis, Departemen Kimia FMIPA UGM, Yogyakarta. 

Ruthmianingsih, V., 2018, Kompetisi Adsorpsi Metilen Biru dan Pb2+ oleh Silika 

Gel dari Abu Terbang Batubara PLTU Paiton-Probolinggo, Skripsi, 

Departemen Kimia FMIPA UNEJ, Jawa Timur. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



72 

 

Saeed, S.R., S., Shah, S.S., Waseem, M., Rehman, W., and Siddique, M., 2016, 

Synthesis and Some Physical Features of Silica Xerogels Derived by Sol-Gel 

Method, J. Chem. Soc. Pak., 38, 33-38. 

Saha, P. Das, Chakraborty, S., and Chowdhury, S., 2012, Batch and Continuous 

(Fixed-Bed Column) Biosorption of Crystal Violet by Artocarpus 

Heterophyllus (Jackfruit) Leaf Powder, Colloids Surf. B Biointerfaces, 92, 

262–270. 

Sari, D.K., Setyaningsih, E.P., Fansuri, H., dan Susanto, T.E., 2018, Kajian 

Karakteristik Kimia dan Fisika Abu Layang yang Menjadi Penentu Kekuatan 

Mekanik Perekat Geopolimer Berbahan Dasar Abu Layang, Akta Kimindo., 

3(2), 222-235. 

Sarma, G.K., Gupta, S.S., and Bhattacharyya, K.G., 2016, Adsorption of Crystal 

Violet on Raw and Acid-Treated Montmorillonite, K10, in Aqueous 

Suspension, J. Environ. Manage., 171, 1–10. 

Serrano, D., Kwapinska, M., Sánchez-Delgado, S., and Leahy, J.J., 2018, Fly Ash 

Characterization from Cynara Cardunculus L, Gasification, Energy Fuels., 

32(5), 5901–5909. 

Shah, M.P., Patel, K.A., dan Nair, S.S., 2013, Microbiological Removal of Crystal 

Violet Dye by Bacillus subtilis ETL-2211, OA Biotechnol., 2(2), 1-7.  

Shahryari, Z., Goharrizi, A.S., and Azadi, M., 2010, Experimental Study of 

Methylene Blue Adsorption from Aqueous Solutions onto Carbon Nanotubes, 

Int. J. Water Resour. Environ. Eng., 2, 16-28. 

Shenvi, S.S., Isloor, A.M., Ismail, A.F., Shilton, S.J., and Al Ahmed, A., 2015, 

Humic Acid Based Biopolymeric Membrane for Effective Removal of 

Methylene Blue and Rhodamine B, Ind. Eng. Chem. Res., 54, 4965–4975. 

Simatupang, L., dan Devi., 2016, The Preparation and Characterization of Sinabung 

Volcanic Ash as Silica Based Adsorbent, J. Pendidik. Kim., 8, 9-13. 

Soni, R. and Shukla, D.P., 2019, Synthesis of Fly Ash Based Zeolite-Reduced 

Graphene Oxide Composite and It’s Evaluation As An Adsorbent for Arsenic 

Removal, Chemosphere., 219, 504-509. 

Sujoto, V.S.H., Tangkas, I.W.C.W.H., Astuti, W., Sumardi, S., Jenie, S.N.A., 

Tampubolon, A.P.C., Syamsumin, S., Utama, A.P., Petrus, H.T.B.M., and 

Kusumastuti, Y., 2023, Penentuan kondisi optimum pembuatan silica gel 

menggunakan silika geothermal dengan metode sol-gel, J. Rek. Pros., 17, 122–

128. 

Sukandarrumidi, 2009, Batubara dan Pemanfaatannya: Pengantar Teknologi 

Batubara  Menuju Lingkungan Bersih, Gadjah Mada University Press, 

Yogyakarta. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



73 

 

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. 

Sulistiyo, Y.A., Rofi’ah, F., Suwardiyanto, S., Nugraha, A.S., Zulfikar, Z., and 

Sunnardianto, G.K., 2020, Isothermal and Kinetic Adsorption of Anionic Dye 

Onto Impregnated Silica Gels with Aluminium, Environ. Eng. Manag. J., 19, 

317–327. 

Sun, P., Hui, C., Wang, S., Wan, L., Zhang, X., and Zhao, Y., 2016, Bacillus 

amyloliquefaciens Biofilm as A Novel Biosorbent for Theremoval of Crystal 

Violet from Solution, Colloid. Surface. B., 139, 164–170. 

Suryawan, I.W.K., Helmy, Q., and Notodarmojo, S., 2018, Textile Wastewater 

Treatment: Colour and COD Removal of Reactive Black-5 by Ozonation,. IOP 

Conf. Ser.: Earth Environ. Sci., 106, 1-6. 

Syafiuddin, A., Salmiati, S., Jonbi, J., and Fulazzaky, M.A., 2018, Application of 

The Kinetic and Isotherm Models for Better Understanding of The Behaviors 

of Silver Nanoparticles Adsorption onto Different Adsorbents, J. Environ. 

Manage., 218, 59–70. 

Syauqiyah, I., Amalia, M., dan Kartini, H.A., 2011, Analisis Variasi Waktu dan 

Kecepatan Pengaduk pada Proses Adsorpsi Limbah Logam Berat dengan 

Arang Aktif, INFO TEKNIK, 12(1), 11–20. 

Tanhaei, B., Ayati, A., Lahtinen, M., and Sillanpää, M., 2015, Preparation and 

characterization of a novel chitosan/Al2O3/magnetite nanoparticles composite 

adsorbent for kinetic, thermodynamic and isotherm studies of Methyl Orange 

adsorption, Chem. Eng. J., 259, 1–10. 

Ullah, H., Nafees, M., Iqbal, F., Awan, M.S., Shah, A., and Waseem, A., 2017, 

Adsorption Kinetics of Malachite Green and Methylene Blue from Aqueous 

Solutions using Surfactant-Modified Organoclays, Acta Chim. Slov., 64, 449–

460. 

Utari, N.P.S.N., Sudiarta, I.W., and Suarya, P., 2020, Sintesis dan Karakterisasi 

Silika Gel dari Abu Vulkanik Gunung Agung Melalui Teknik Sol-Gel, 

JKIM, 14 (1), 30–36. 

Valer, M.M.M., Lu, Z., Zhang, Y., and Tang, Z., 2008, Sorbents for CO2 Capture 

from High Carbon Fly Ashes, Waste Manag., 28, 2320–2328. 

Venugopal, V. and Mohanty, K., 2011, Biosorptive Uptake of Cr(VI) from 

Aqueous Solutions by Parthenium Hysterophorus Weed: Equilibrium, 

Kinetics and Thermodynamic Studies, Chem. Eng. J., 174(1), 151–158. 

Visa, M., 2016, Synthesis and Characterization of New Zeolite Materials Obtained 

from Fly Ash for Heavy Metals Removal In Advanced Wastewater Treatment, 

Powder Technol., 294, 338–347. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



74 

 

Wahshi, F.S., Alqahtani, M.D., Abdulla, M., Ramachandran, T., Hamed, F., and 

Thiemann, T., 2020, Adsorption of Model Dyes on Recycled Silica Gel, Proc. 

Int. ECWS, 48, 1-6. 

Wang, C., Li, J., Wang, L., Sun, X., and Huang, J., 2009, Adsorption of Dye from 

Wastewater by Zeolites Synthesized from Fly Ash: Kinetic and Equilibrium 

Studies, Chin. J. Chem. Eng., 17, 513–521. 

Wazir, M.B., Daud, M., Ali, F., and Al-Harthi, M.A., 2020, Dendrimer assisted 

dye-removal: A critical review of adsorption and catalytic degradation for 

wastewater treatment, J. Mol. Liq., 315, 1-18. 

Widodo, A., 2015, Abu Vulkanik Gunung Kelud Sebagai Sumber SiO2 pada 

Preparasi Fotokatalis TiO2/SiO2, dan Uji Aktivitasnya Untuk Fotoreduksi 

Cr(VI), Tesis, Departemen Kimia FMIPA UGM, Yogyakarta. 

Wu, J., Gao, H., Yao, S., Chen, L., Gao, Y., and Zhang, H., 2015, Degradation of 

Crystal Violet by Catalytic Ozonation using Fe/Activated Carbon Catalyst, 

Sep. Purif. Technol., 147, 179–185. 

Wulandari, W.R., Saefumillah, A., and Yunarti, R.T., 2020, Modification of fly ash 

using acids and alkali by hydrothermal method and its application as 

adsorbents material for phosphate adsorption in aquatic system, IOP Conf. 

Ser.: Mater. Sci. Eng., 902, 1-9. 

Xiyili, H., Çetintaş, S., and Bingöl, D., 2017, Removal of Some Heavy Metals Onto 

Mechanically Activated Fly Ash: Modeling Approach for Optimization, 

Isotherms, Kinetics and Thermodynamics, Process Saf. Environ. Prot., 109, 

288–300. 

Yang, Z., Chang, G., Xia, Y., He, Q., Zeng, H., Xing, Y., and Gui, X., 2021, 

Utilization of Waste Cooking Oil for Highly Efficient Recovery of Unburned 

Carbon from Coal Fly Ash, J. Clean. Prod., 282, 1-9. 

Yao, Y., Bing, H., Feifei, X., and Xiaofeng, C., 2011, Equilibrium and Kinetic 

Studies of Methyl Orange Adsorption on Multiwalled Carbon Nanotubes, 

Chem. Eng. J., 170, 82–89. 

Yao, Z.T., Ji, X.S., Sarker, P.K., Tang, J.H., Ge, L.G., Xia, M.S., and Xi, Y.Q., 

2015, A Comprehensive Review on the Applications of Coal Fly Ash, Earth-

Sci. Rev., 141, 105–121. 

Yasrin, Alimuddin, dan Panggabean, A.S., 2020, Pembuatan Silika Gel dari Abu 

Daun Bambu Petung (Dendrocalamus asper (Schult.f) Backer ex Heyne) dan 

Aplikasinya Untuk Adsorpsi Ion Cd(II), Jurnal Atomik, 5(2), 107-113. 

Zahra, N.L., Sugiyana, D., dan Notodarmojo, S., 2014, Adsorpsi Zat Warna Tekstil 

Reactive Red 141 pada Tanah Liat Lokal Alami, Arena Tekstil, 29, 63-72. 

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



75 

 

Zhang, J., Dong, W., Li, J., Qiao, L., Zheng, J., and Sheng, J., 2007, Utilization of 

Coal Fly Ash in The Glass-Ceramic Production, J. Hazard. Mater., 149, 523–

526. 

Zulkifli, N.S.C., Ab Rahman, I., Mohamad, D., and Husein, A., 2013, A Green Sol-

Gel Route for The Synthesis of Structurally Controlled Silica Particles from 

Rice Husk for Dental Composite Filler, Ceram. Int., 39, 4559–4567. 

  

  

Sintesis Silika Gel Berbahan Dasar Abu Layang Batu Bara PT. Indonesia Morowali Industrial Park
untuk
Adsorpsi Zat Warna Kationik Kristal Violet
Dinah Ade Mulyasari, Prof. Drs. Mudasir, M. Eng., Ph.D. ; Dr. rer. nat, Adhitasari Suratman, S.Si, M.Si.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

