ADSORPTION OF METHYLENE BLUE ON SILICA GEL PREPARED FROM MOUNT KELUD VOLCANIC
ASH
ALFIA NURAINA P H, Prof. Drs. Mudasir, M.Eng., Ph.D. ; Dr.rer.nat. Adhitasari Suratman, S.Si., M.Si.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

REFERENCES

Aksu, Z., Tatli, A.L, and Tung, O., 2008, A comparative adsorption/biosorption
study of Acid Blue 161: Effect of temperature on equilibrium and kinetic
parameters, Chem. Eng. J., 142, 23-39.

Argun, M.E., Dursun, S., Karatas, M., and Giirii, M., 2008, Activation of pine cone
using Fenton oxidation for Cd(II) and Pb(II) removal, Bioresour. Technol., 99,
8691-8698.

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.

Ata, S., Imran Din, M., Rasool, A., Qasim, 1., and Ul Mohsin, 1., 2012, Equilibrium,
thermodynamics, and kinetic sorption studies for the removal of coomassie
brilliant blue on wheat bran as a low-cost adsorbent, J. Anal. Methods Chem.,
1, 1-8.

Bariyah, S. and Simatupang, L., 2021, Activation of Sinabung Mount Volcanic Ash
Using Various Mineral Acids, Indones. J. Chem. Sci. Technol., 4, 1.

Belkacemi, H. and Brahem-mahtout, L.A., 2020, Adsorption of Methylene Blue on
silica gel derived from Algerian siliceous by- product of kaolin, J. Mater.
Environ. Sci., 11, 1044-1057.

Berger, A.H. and Bhown, A.S., 2011, Comparing physisorption and chemisorption
solid sorbents for use separating CO, from flue gas using temperature swing
adsorption, Energy Procedia, 4, 562-567.

Bertolini, T.C.R., Izidoro, J.C., Magdalena, C.P., and Fungaro, D.A., 2013, Orbital:
The Electronic Journal of Chemistry Adsorption of Crystal Violet Dye from
Aqueous Solution onto Zeolites from Coal Fly and Bottom Ashes, Orbital
Electron. J. Chem., 5, 191.

Birhanie, M., Leta, S., and Khan, M.M., 2017, Treatment of Tannery Wastewater
to Remove Hazardous Pollutants by Scoria (Volcanic ash) a Low cost
Adsorbent, Int. J. Environ. Agric. Biotechnol., 2, 2841-2849.

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.

Bulut, Y. and Aydin, H., 2006, A kinetics and thermodynamics study of methylene
blue adsorption on wheat shells, Desalination, 194, 259-267.

46



ADSORPTION OF METHYLENE BLUE ON SILICA GEL PREPARED FROM MOUNT KELUD VOLCANIC
ASH
ALFIA NURAINA P H, Prof. Drs. Mudasir, M.Eng., Ph.D. ; Dr.rer.nat. Adhitasari Suratman, S.Si., M.Si.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Chakraborty, S., Chowdhury, S., and Das Saha, P., 2011, Adsorption of Crystal
Violet from aqueous solution onto NaOH-modified rice husk, Carbohydr.
Polym., 86, 1533—-1541.

Chen, R., Zhang, Z., Yang, Y., Lei, Z., Chen, N., Guo, X., Zhao, C., and Sugiura,
N., 2011, Use of ferric-impregnated volcanic ash for arsenate (V) adsorption

from contaminated water with various mineralization degrees, J. Colloid
Interface Sci., 353, 542—-548.

Chen, S., Zhang, J., Zhang, C., Yue, Q., Li, Y., and Li, C., 2010, Equilibrium and
kinetic studies of methyl orange and methyl violet adsorption on activated
carbon derived from Phragmites australis, Desalination, 252, 149-156.

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.

Al 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.

Gago, J. and Ngapa, Y.D., 2021, Optimizing of Competitive Adsorption Methylene
Blue and Methyl Orange Using Natural Zeolite From Ende-Flores, JKPK, 6,
39-48.

Garcia, G., Faz, A., and Cunha, M., 2004, Performance of Piptatherum miliaceum
(Smilo grass) in edaphic Pb and Zn phytoremediation over a short growth
period, Int. Biodeterior. Biodegrad., 54, 245-250.

Gorzin, F. and Bahri Rasht Abadi, M.M., 2018, Adsorption of Cr(VI) from aqueous
solution by adsorbent prepared from paper mill sludge: Kinetics and
thermodynamics studies, Adsorpt. Sci. Technol., 36, 149—169.

Hamdaoui, O. and Chiha, M., 2007, Removal of methylene blue from aqueous
solutions by wheat bran, Acta Chim. Slov., 54, 407-418.

Hamza, T.A., Sherif, A.H., and Abdalla, E.A., 2017, A novel approach to reinforce
provisional material using silica gel powder, Stomatol. Dis. Sci., 1, .

Hamzezadeh, A., Rashtbari, Y., Afshin, S., Morovati, M., and Vosoughi, M., 2020,
Application of low-cost material for adsorption of dye from aqueous solution,
Int. J. Environ. Anal. Chem., 00, 1-16.

Hinkley, T.K., Smith, K.S., Taggart, J.E., and Brown, J.T., 1987, Chemical and
mineralogic aspects of observed fractionation of ash from the May 18, 1980

47



ADSORPTION OF METHYLENE BLUE ON SILICA GEL PREPARED FROM MOUNT KELUD VOLCANIC
ASH
ALFIA NURAINA P H, Prof. Drs. Mudasir, M.Eng., Ph.D. ; Dr.rer.nat. Adhitasari Suratman, S.Si., M.Si.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

eruption of Mount St. Helens, US Geol. Surv. Prof. Pap., 1397, 1-22.

Ho, Y.S., 2004, Citation review of Lagergren kinetic rate equation on adsorption
reactions, Scientometrics, 59, 171-177.

Imtiazuddin, 2012, Pollutants of Wastewater Characteristics in Textile Industries,
J. Basic Appl. Sci., 8, 554-556.

Irawan, C., Atikah, A., and Rumhayati, B., 2014, Adsorption of Iron by Fly Ash
Adsorbent of Coal, J. Pure Appl. Chem. Res., 3, 88-98.

Kadja, G.T.M. and Ilmi, M.M., 2019, Indonesia Natural Mineral for Heavy Metal
Adsorption: a Review, J. Environ. Sci. Sustain. Dev., 2, 139-164.

kaur, K., Rani, S., and Mahajan, K., 2012, Congo Red Biowaste Materials as
Adsorbents, J. Chem., 2013, 12.

Kennedy, K.K., Maseka, K.J., and Mbulo, M., 2018, Selected Adsorbents for
Removal of Contaminants from Wastewater: Towards Engineering Clay
Minerals, Open J. Appl. Sci., 08, 355-369.

Kono, M.C., Kedang, Y.I., Seran, R., and Batu, M.S., 2021, XRF and XRD
Investigation for the Results of the Extraction of Mud Volcano From Napan
Village Into Silica, 6, 317-325.

Kristianingrum, S. and Siswani, E.D., 2014, Modification of Volcanic Ash of Kelud
(2014 ) as Selective Adsorbent Material for Zn (1l ) and Cr ( VI ) Metal Ions,
7,35-43.

Kristianingrum, S. and Siswani, E.D., 2016, Modifikasi Abu Vulkanik Kelud 2014
Sebagai Bahan Adsorben Selektif Ion Logam Tembaga ( Ii ) Modification of
Volcanic Ash Kelud 2014 As Selective Adsorbent Material For Copper (II)
Metal Ion Pendahuluan, J. Sains Dasar, 5, 7-16.

Kristianingrum, S., Siswani, E.D., and Suyanta, S., 2017, Modification of Kelud
Volcanic Ash 2014 As Selective Adsorbent Material for Copper (II) Metal Ion,
J. Sains Dasar, 5, 11.

Lellis, B., Favaro-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.

Maulida, Melva Ginting, and Herlinawati Wici, 2017, Ekstraksi Abu Vulkanik
Gunung Sinabung Untuk Menghasilkan Silika Gel, J. Tek. Kim. USU, 6, 41—
46.

Meng, F., Yuan, G., Larson, S.L., Ballard, J.H., White, J.R., Arslan, Z., and Han,
F.X., 2019, Kinetics and thermodynamics of uranium (VI) adsorption onto
humic acid derived from leonardite, Int. J. Environ. Res. Public Health, 16, .

48



ADSORPTION OF METHYLENE BLUE ON SILICA GEL PREPARED FROM MOUNT KELUD VOLCANIC
ASH
ALFIA NURAINA P H, Prof. Drs. Mudasir, M.Eng., Ph.D. ; Dr.rer.nat. Adhitasari Suratman, S.Si., M.Si.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Muller, E.I., Souza, J.P., Muller, C.C., Muller, A.L.H., Mello, P.A., and Bizzi, C.A.,
2016, Microwave-assisted wet digestion with H>O» at high temperature and
pressure using single reaction chamber for elemental determination in milk
powder by ICP-OES and ICP-MS, Talanta, 156—157, 232-238.

Murniati and Hidayat, N., 2009, Bahan Dasar Sintesis Zeolit Dan Aplikasinya
Sebagai Adsorben Logam Berat Cu (1), Proceedings of the National Seminar
on Research, Education and Application of Mathematics and Natural Sciences
on Utilization of Ash Waste, Yogyakarta: 16 May 2009, 228-238.

Nakagawa, M. and Ohba, T., 2003, Minerals in Volcanic Ash 1: Primary Minerals
and Volcanic Glass, Glob. Environ. Res., 6,41-51.

Padi, D.S., 2015, Sintesis Dan Karakterisasi Natrium Silikat (Na;Si03), 7, 90-97.

Parthasarathy, P. and Narayanan, S.K., 2014, Effect of Hydrothermal Carbonization
Reaction Parameters, Environ. Prog. Sustain. Energy, 33, 676—680.

Rao, M.M., Ramana, D.K., Seshaiah, K., Wang, M.C., and Chien, S.W.C., 2009,
Removal of some metal ions by activated carbon prepared from Phaseolus
aureus hulls, J. Hazard. Mater., 166, 1006-1013.

Saadi, R., Saadi, Z., Fazaeli, R., and Fard, N.E., 2015, Monolayer and multilayer
adsorption isotherm models for sorption from aqueous media, Korean J.
Chem. Eng., 32, 787-799.

Sahoo, T.R. and Prelot, B., 2020, Adsorption processes for the removal of
contaminants from wastewater: The perspective role of nanomaterials and
nanotechnology, Elsevier Inc, Bhubaneswar.

Salamah, S. and Wahyuni, E.T., 2018, The characterization of Merapi volcanic ash
as adsorbent for dyes removal from batik wastewater, IOP Conf. Ser. Mater.
Sci. Eng., 403, 1-7.

Salleh, M.A.M., Mahmoud, D.K., Karim, W.A.W.A., and Idris, A., 2011, Cationic
and anionic dye adsorption by agricultural solid wastes: A comprehensive
review, Desalination, 280, 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.

Simatupang, L. and S.Si, D., 2016, The preparation and characterization of
Sinabung volcanic ash as silica based adsorbent, J. Pendidik. Kim., 8, 9—13.

Simatupang, L., Situmorang, M., Marpaung, H., and Siburian, R., 2020, Fabrication
of silica-based chitosan biocomposite material from volcanic ash and shrimp
husk by sol gel method for adsorbent of cadmium (Ii) ions, Indian J. Chem.
Technol., 27, 387-394.

49



ADSORPTION OF METHYLENE BLUE ON SILICA GEL PREPARED FROM MOUNT KELUD VOLCANIC
ASH
ALFIA NURAINA P H, Prof. Drs. Mudasir, M.Eng., Ph.D. ; Dr.rer.nat. Adhitasari Suratman, S.Si., M.Si.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Simonetti, E.A.N., De Simone Cividanes, L., Campos, T.M.B., De Menezes,
B.R.C., Brito, F.S., and Thim, G.P., 2016, Carbon and TiO2 synergistic effect
on methylene blue adsorption, Mater. Chem. Phys., 177, 330-338.

Soleimani Dorcheh, A. and Abbasi, M.H., 2008, Silica aerogel; synthesis,
properties and characterization, J. Mater. Process. Technol., 199, 10-26.

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.

Suryawan, L.W.K., Helmy, Q., and Notodarmojo, S., 2018, Textile wastewater
treatment: Colour and COD removal of reactive black-5 by ozonation, /OP
Conf. Ser. Earth Environ. Sci., 106, .

Udaryo, S. and Utjipto, S., 2009, Vulkanik Di Daerah Cangkringan Kabupaten
Sleman, Proceedings of National Seminar V on Nuclear Technology HR,
Yogyakarta: 5 November 2009, 715-722.

Wabhshi, F.S., Algahtani, M.D., Abdulla, M., Ramachandran, T., Hamed, F., and
Thiemann, T., 2019, Adsorption of Model Dyes on Recycled Silica Gel,
Proceedings of International Electronic Conference on Water Sciences, Basel:
12 November 2019, 48, 10.

Wang, C. and Yao, J., 2010, Decolorization of methylene blue with TiO2 sol via
UV irradiation photocatalytic degradation, Int. J. Photoenergy, 2010, .

Wang, X., 2020, Preparation , synthesis and application of Sol-gel method
University Tutor : Pr . Olivia GIANI Internship Tutor : Mme . WANG Zhen,.

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. Lig., 315, 113775.

Webb, P. a, 2003, Introduction to Chemical Adsorption Analytical Techniques and
their Applications to Catalysis, MIC Tech. Publ., 13, 1-4.

William Kajjumba, G., Emik, S., Ongen, A., Kurtulus Ozcan, H., and Aydn, S.,
2019, Modelling of Adsorption Kinetic Processes—Errors, Theory and
Application, Adv. Sorption Process Appl., 1-19.

Yagub, M.T., Sen, T.K., Afroze, S., and Ang, H.M., 2014, Dye and its removal
from aqueous solution by adsorption: A review, Adv. Colloid Interface Sci.,
209, 172-184.

Zawrah, M.F. and Abd-el-, H.M., 2009, Facile and economic synthesis of silica
nanoparticles, J. Ovonic Res., 5, 129—133.

Zhuang, Y., Yu, F., Ma, J., and Chen, J., 2016, Facile synthesis of three-
dimensional graphene—soy protein aerogel composites for tetracycline

50



ADSORPTION OF METHYLENE BLUE ON SILICA GEL PREPARED FROM MOUNT KELUD VOLCANIC
ASH
ALFIA NURAINA P H, Prof. Drs. Mudasir, M.Eng., Ph.D. ; Dr.rer.nat. Adhitasari Suratman, S.Si., M.Si.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

adsorption, Desalin. Water Treat., 57, 9510-9519.

51



	REFERENCES

