LAPORAN HASIL PENELITIAN
“Sintesis Dan Karakterisasi ZSM-5 Mesopori dari Silika Hasil Ekstraksi Lumpur

Lapindo Dengan Variasi Konsentrasi NaOH dan Waktu Presipitasi”

DAFTAR PUSTAKA

ACS Material (2023) ACS Material LLC Safety Data Sheet-ZSM-5 Catalyst.
Available at: www.acsmaterial.com.

Adha, F.F. and Warsiki, E. (2023) “Silica Synthesis from Oil Palm Mill Boiler Ash
under Different Concentration of NaOH and Extraction Time,” in /OP
Conference Series: Earth and Environmental Science. Institute of Physics.
Available at: https://doi.org/10.1088/1755-1315/1187/1/012012.

Ananda, A. and Aini, S. (2021) “Sintesis Silika Mesopori Menggunakan Bahan
Dasar Na2SiO3 yang Dihasilkan dari Pasir Silika dengan Metoda Sol-Gel,”
Chemistry Journal of Universitas Negeri Padang, 10(1), pp. 37-39.
Available at: https://doi.org/10.1016/j.powtec.2012.04.054.

Andarini, N., Haryati, T., Suwardiyanto, S. and Sulistiyo, Y.A. (2022) “Synthesis
of Zeolite Y from Lapindo Mud with the Comparative Variation of the
Weight of NaOH/Mud and Molar Si02/A1203,” Indonesian Chimica
Letters, 1(1), pp. 8—12. Available at: https://doi.org/10.19184/icl.v1il.5.

Anggoro, D.D. (2017) Teori dan Aplikasi Rekayasa Zeolit. Semarang: UNDIP
Press. Available at: https://www.researchgate.net/publication/321094902.

Arisqi, M.M., Junaidi, R. and Fadarina (2021) “Tinjauan Sistem Pengering Silika
Gel Berbasis Abu Sekam Padi Menggunakan Sistem Vakum Tray Dryer
Terhadap Kemampuan Daya Serap Overviem Of Silica Gel Drying System
Based On Rice Husk Ash Using A Tray Dryer System On This Absorption
Ability,” Jurnal Kinetika, 12(03), pp. 26-30. Available at:
https://jurnal.polsri.ac.id/index.php/kimia/index.

Arnelli, A., Fathoni, B.Y., Prastyo, T.I., Suseno, A. and Astuti, Y. (2018)
“Synthesis of Zeolite from Bagasse and Rice Husk Ashes as Surfactant
Builder on Detergency Process: Variation of NaOH Concentration for Silica
Isolation,” Jurnal Kimia Sains dan Aplikasi, 21(3), pp. 139-143. Available
at: https://doi.org/10.14710/jksa.21.3.139-143.

A’yuni, Q., Rahmayanti, A., Hartati, H., Purkan, P., Subagyo, R., Rohmah, N.,
Itsnaini, L.R. and Fitri, M.A. (2023) “Synthesis and characterization of

silica gel from Lapindo volcanic mud with ethanol as a cosolvent for

Program Studi S-1 Teknik Kimia 49
Fakultas Teknik dan Sains
Universitas Pembangunan Nasional “Veteran” Jawa Timur



LAPORAN HASIL PENELITIAN
“Sintesis Dan Karakterisasi ZSM-5 Mesopori dari Silika Hasil Ekstraksi Lumpur

Lapindo Dengan Variasi Konsentrasi NaOH dan Waktu Presipitasi”

desiccant applications,” RSC Advances, 13(4), pp. 2692-2699. Available at:
https://doi.org/10.1039/d2ra07891k.

Baydhowi, A. and Soebagio (2021) “Perencanaan Sistem Drainase Dikawasan
Tanggul Lumpur Sidoarjo,” Jurnal Rekayasa dan Manajemen Konstruksi,
9(1), pp. 17-022.

Campbell, R.A., Parker, S.R.W., Day, J.P.R. and Bain, C.D. (2004) “External
reflection ~ FTIR  spectroscopy of the cationic  surfactant
hexadecyltrimethylammonium bromide (CTAB) on an overflowing
cylinder,”  Langmuir, 20(20), pp. 8740-8753. Available at:
https://doi.org/10.1021/1a048680x.

Choma, J., Jagiello, J. and Jaroniec, M. (2021) “Assessing The Contribution of
Micropores and Mesopores from Nitrogen Adsorption on Nanoporous
Carbons: Application to Pore Size Analysis,” Carbon, 183, pp. 150-157.
Available at: https://doi.org/10.1016/j.carbon.2021.07.020.

Dhaneswara, D., Fatriansyah, J.F., Situmorang, F.W. and Haqoh, A.N. (2020)
“Synthesis of Amorphous Silica from Rice Husk Ash: Comparing HCI and
CH3COOH Acidification Methods and Various Alkaline Concentrations,”
International Journal of Technology, 11(1), pp. 200-208. Available at:
https://doi.org/10.14716/ijtech.v11i1.3335.

Ekadenti, A., Pardoyo and Sriyanti (2023) “Pengaruh pH Terhadap Sintesis Silika
Gel dari Limbah Geotermal dengan Penambahan Cetyltrimethylammonium
Bromide (CTAB) untuk Adsorpsi Rhodamine B,” Greensphere: J. Environ.
Chem, 3(1), pp. 20-5.

Fatimah, Turmuzi, M., Latifah Syam, Z. and Putri Yunita, T. (2023) “Pengaruh
Konsentrasi Pelarut NaOH dan Waktu Aging pada Pembuatan Silika Gel
dari Fly Ash Batu Bara,” Jurnal Teknik Kimia USU, 12(2), pp. 124—-131.
Available at: https://doi.org/10.32734/jtk.v12i2.13314.

Fauzan, A., Adziimaa, Risanti, D.D. and Mawarni, L.J. (2013) “Sintesis Natrium
Silikat dari Lumpur Lapindo sebagai Inhibitor Korosi,” Jurnal Teknik
POMITS, 2(2), pp. 384-389.

Program Studi S-1 Teknik Kimia 50
Fakultas Teknik dan Sains
Universitas Pembangunan Nasional “Veteran” Jawa Timur



LAPORAN HASIL PENELITIAN
“Sintesis Dan Karakterisasi ZSM-5 Mesopori dari Silika Hasil Ekstraksi Lumpur

Lapindo Dengan Variasi Konsentrasi NaOH dan Waktu Presipitasi”

Guisnet, M. and Gilson, J.P. (2002) Zeolites for Cleaner Technologies. London:
Imperial College Press. Available at:
https://www.researchgate.net/publication/230605057.

Hamid, A., Nugraha, R.E., Holilah, H., Bahruji, H. and Prasetyoko, D. (2023)
“Large Intraparticle Mesoporosity of Hierarchical ZSM-5 Synthesized from
Kaolin Using Silicalite Seed: Effect of Aging Time and Temperature,”
Journal of the Korean Ceramic Society, 60(2), pp. 344-356. Available at:
https://doi.org/10.1007/s43207-022-00267-0.

Holzinger, J., Beato, P., Lundegaard, L.F. and Skibsted, J. (2018) “Distribution of
Aluminum over the Tetrahedral Sites in ZSM-5 Zeolites and Their
Evolution after Steam Treatment,” Journal of Physical Chemistry, 122(27),
pp. 15595-15613. Available at: https://doi.org/10.1021/acs.jpcc.8b05277.

Iler, R.K.. (1979) The chemistry of silica : solubility, polymerization, colloid and
surface properties, and biochemistry. Wiley.

Ji, Y., Yang, H. and Yan, W. (2017) “Strategies to enhance the catalytic
performance of ZSM-5 zeolite in hydrocarbon cracking,” Catalysts, 7(12).
Available at: https://doi.org/10.3390/catal7120367.

Kadja, G.T.M., Fabiani, V.A., Aziz, M.H., Fajar, A.T.N., Prasetyo, A., Suendo, V.,
Ng, E.P. and Mukti, R.R. (2017) “The effect of structural properties of
natural silica precursors in the mesoporogen-free synthesis of hierarchical
ZSM-5 below 100 °C,” Advanced Powder Technology, 28(2), pp. 443-452.
Available at: https://doi.org/10.1016/j.apt.2016.10.017.

Katoueizadeh, E., Rasouli, M. and Zebarjad, S.M. (2020) “A comprehensive study
on the gelation process of silica gels from sodium silicate,” Journal of
Materials Research and Technology, 9(5), pp. 10157-10165. Available at:
https://doi.org/10.1016/j.jmrt.2020.07.020.

Li, J., Gao, M., Yan, W. and Yu, J. (2022) “Regulation of the Si/Al ratios and Al
distributions of zeolites and their impact on properties,” Chemical Science.
Royal Society of Chemistry, pp. 1935-1959. Available at:
https://doi.org/10.1039/d2sc06010h.

Program Studi S-1 Teknik Kimia 51
Fakultas Teknik dan Sains
Universitas Pembangunan Nasional “Veteran” Jawa Timur



LAPORAN HASIL PENELITIAN
“Sintesis Dan Karakterisasi ZSM-5 Mesopori dari Silika Hasil Ekstraksi Lumpur

Lapindo Dengan Variasi Konsentrasi NaOH dan Waktu Presipitasi”

Lujan, M. (2018) Crystalline Silica Primer. United States: U.S. Department of the
Interior.

Martinez, J.G., Xiao, C., Cychosz, K.A., Li, K., Wan, W., Zou, X. and Thommes,
M. (2014) “Evidence of intracrystalline mesostructured porosity in zeolites
by advanced gas sorption, electron tomography and rotation electron
diffraction,” ChemCatChem, 6(11), pp. 3110-3115. Available at:
https://doi.org/10.1002/cctc.201402499.

Meilani, B.D., Wahyuni, N. and Shofiyani, A. (2023) “Indonesian Journal of
Chemical Science Synthesis of Red Mud-Based SiO 2 with Various NaOH
Concentration and Extraction Times,” Indonesian Journal of Chemical
Science, 12(3). Available at: http://journal.unnes.ac.id/sju/index.php/ijcs.

Mohiuddin, E., Isa, Y.M., Mdleleni, M.M. and Key, D. (2017) “Effect of kaolin
chemical reactivity on the formation of ZSM-5 and its physicochemical
properties,” Microporous and Mesoporous Materials, 237, pp. 1-11.
Available at: https://doi.org/10.1016/j.micromeso.2016.08.028.

Nasution, T., Pulungan, M., Wiliranti, Y.A., Sihombing, J.L. and Pulungan, A.N.
(2019) “Synthesis of Biodiesel From Rubber Seed Oil with Acid and Base
Activated Natural Zeolite Catalyst,” Indonesian Journal of Chemical
Science and Technology, 2, pp. 125-30.

Novenanto, A. (2019) “Dampak Sosial-Ekonomi Pemindahan Paksa: Studi Atas
Penyintas Lumpur Lapindo, Jawa Timur,” Jurnal Masyarakat & Budaya,
21(3), pp. 293-316.

Nurmustaqimah, Jamilatun, S. and Rahayu, A. (2025) “Effect Of NaOH
Concentration On Surface Width And Pore Volume Of Silica Gel From
Beef Shrain As AdsorbenT,” Jurnal Sains Natural, 15(2025), pp. 102—-1009.

Omar, B.M., Bita, M., Louafi, I. and Djouadi, A. (2018) “Esterification process
catalyzed by ZSM-5 zeolite synthesized via modified hydrothermal
method,” MethodsX, 5, pp. 277-282. Available at:
https://doi.org/10.1016/j.mex.2018.03.004.

Program Studi S-1 Teknik Kimia 52
Fakultas Teknik dan Sains
Universitas Pembangunan Nasional “Veteran” Jawa Timur



LAPORAN HASIL PENELITIAN
“Sintesis Dan Karakterisasi ZSM-5 Mesopori dari Silika Hasil Ekstraksi Lumpur

Lapindo Dengan Variasi Konsentrasi NaOH dan Waktu Presipitasi”

Permatasari, M. and Okviniar, R.T. (2018) “Perbedaan Adsorpsi Zat Warna
Auramin, Azin, dan Congo Red dengan Adsorben ZSM-5 dari Bangka
Kaolin.”

Prayogi, S. (2022) “Silikon Kristal vs Silikon Amorf Perbedaan Struktural dalam
Aplikasi Fotovoltaik,” Jurnal Teknik AMATA, 03(2).

Putri, N.A. (2019) “Variasi Temperatur Dan Waktu Tinggal Hidrotemalisasi
Terhadap Efektifitas Lumpur Lapindo Sebagai Sumber Energi Alternatif,”
Seminar Nasional Sains dan Teknologi [Preprint].

Rahmayanti, A., A’Yuni, Q., Hartati, H., Purkan, P. and Romanza, 1.G. (2020)
“Synthesis and characterization of silica gel from Lapindo mud Sidoarjo,”
in IOP Conference Series: Earth and Environmental Science. Institute of
Physics  Publishing.  Available at:  https://doi.org/10.1088/1755-
1315/456/1/012007.

Ramadhani, I., Oktavia, B., Putra, A. and Sanjaya, H. (2021) “Penentuan Kondisi
Optimum Pembentukan Natrium Silikat (Na2 SiO3) Menggunakan Material
Dasar Silika Alam dan Natrium Hidroksida (NaOH),” Chemistry Journal of
Universitas Negeri Padang, 10(2), pp. 22-27. Available at:
http://ejournal.unp.ac.id/index.php/kimia.

Rokhim, D.A., Islamiyah, K.K. and Sanjaya, E.H. (2022) “Analysis of Metal and
Mineral Content in the Complexity of Sidoarjo Hot Mud as a Source of
Renewable Energy in Indonesia,” Journal of the Turkish Chemical Society,
Section A:  Chemistry, 9(4), pp. 1255-1262. Available at:
https://doi.org/10.18596/jotcsa.1093763.

Rosmawati, A., Tjahjanto, R.T. and Prananto, Y.P. (2013) “Variasi Metode
Preparasi Gel pada Sintesis Aerogel Silika dari Lumpur Lapindo,” Kimia,
1(2), pp. 161-167.

Sadeghpour, P. and Haghighi, M. (2018) “High-temperature and short-time
hydrothermal fabrication of nanostructured ZSM-5 catalyst with suitable
pore geometry and strong intrinsic acidity used in methanol to light olefins
conversion,” Advanced Powder Technology, 29(5), pp. 1175-1188.
Available at: https://doi.org/10.1016/j.apt.2018.02.009.

Program Studi S-1 Teknik Kimia 53
Fakultas Teknik dan Sains
Universitas Pembangunan Nasional “Veteran” Jawa Timur



LAPORAN HASIL PENELITIAN
“Sintesis Dan Karakterisasi ZSM-5 Mesopori dari Silika Hasil Ekstraksi Lumpur

Lapindo Dengan Variasi Konsentrasi NaOH dan Waktu Presipitasi”

Sembiring, S. (2017) Potensi Silika Sekam Sebagai Bahan Keramik Refraktori
Tahan Pada Suhu Tinggi. 1st ed. Yogyakarta: Teknosain.

Shofwan, M. and Agustina, R. (2023) “Pola Sebaran Permukiman Terdampak
Lumpur Lapindo Sidoarjo,” Compact: Spatial Development Journal,
02(01), p. 2023.

Sholeha, N.A., Jannah, L., Rohma, H.N., Widiastuti, N., Prasetyoko, D., Jalil, A.A.
and Bahruji, H. (2020) “Synthesis Of Zeolite NaY From Dealuminated
Metakaolin As Ni Support For CO2 Hydrogenation To Methane,” Clays and
Clay Minerals, 68(5), pp- 513-523. Available at:
https://doi.org/10.1007/s42860-020-00089-3.

Sulardjaka and Fitriyana, D.F. (2017) “PENGARUH KONSENTRASI Naoh DAN
WAKTU PENAHANAN TERHADAP KARAKTERISTIK ZEOLIT
YANG DISINTESIS DARI LIMBAH GEOTHERMAL,” Reaktor, 17(1),
pp. 17-24. Available at: https://doi.org/10.14710/reaktor.17.1.17-24.

Sulistiono, D.O. (2018) Pengaruh Penggunaan Soft Template Terhadap
Karakteristik Pori ZSM-5 Hirarki. Available at:
https://www.researchgate.net/publication/329735871.

Sumari, Permatasari, S.I., [lmiyah, L., Fajaroh, F., Yahmin and Suryadharma, 1.B.
(2020) “Pengaruh Komposisi SiO2/Al,O3 dalam Sintesis ZSM-5 (Zeolite
Socony Mobile-5) Bersumber Silika Pasir Pantai Bancar, Kabupaten
Tuban,” Journal Cis-Trans, 4(2), pp. 27-32. Available at:
https://doi.org/10.17977/um0260v4i22020p027.

Susanti, 1. (2018) Semburan Lumpur Panas Lapindo Sidoarjo. Available at:
http://www.voaindonesia.com/a/geolog-inggris-.

Thommes, M., Kaneko, K., Neimark, A. V., Olivier, J.P., Rodriguez-Reinoso, F.,
Rouquerol, J. and Sing, K.S.W. (2015) “Physisorption of gases, with special
reference to the evaluation of surface area and pore size distribution (IUPAC
Technical Report),” Pure and Applied Chemistry, 87(9—10), pp. 1051-1069.
Available at: https://doi.org/10.1515/pac-2014-1117.

Program Studi S-1 Teknik Kimia 54
Fakultas Teknik dan Sains
Universitas Pembangunan Nasional “Veteran” Jawa Timur



LAPORAN HASIL PENELITIAN
“Sintesis Dan Karakterisasi ZSM-5 Mesopori dari Silika Hasil Ekstraksi Lumpur

Lapindo Dengan Variasi Konsentrasi NaOH dan Waktu Presipitasi”

Trianasari, Manurung, P. and Karo-Karo, P. (2017) “Analisis dan Karakterisasi
Kandungan Silika (SiO2) sebagai Hasil Ekstraksi Batu Apung (Pumice),”
Jurnal Teori dan Aplikasi Fisika, 05(02).

Ubaid, A., Hidayat, N. and Munasir (2017) “Aging Time Effect on Porous
Characteristics of Natural Mud-based Silica Prepared by Hydrothermal-
Coprecipitation Route,” in IOP Conference Series: Materials Science and
Engineering.  Institute of Physics Publishing. Available at:
https://doi.org/10.1088/1757-899X/202/1/012022.

Univar Solutions (2015) Safety Data Sheet Synthetic Amorphous Silica. Available
at: univarsolutions.com (Accessed: January 23, 2025).

US Silica (2017) Safety Data Sheet Crystalline Silica (Quartz). Available at:
ussilica.com (Accessed: January 28, 2025).

Widayat, W. and Annisa, A.N. (2017) “Synthesis and Characterization of ZSM-5
Catalyst at Different Temperatures,” in IOP Conference Series: Materials
Science and Engineering. Institute of Physics Publishing. Available at:
https://doi.org/10.1088/1757-899X/214/1/012032.

Program Studi S-1 Teknik Kimia 55
Fakultas Teknik dan Sains
Universitas Pembangunan Nasional “Veteran” Jawa Timur



