Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Agharadatu, R H., Wijaya, K., Prastyo, Wangsa, Hauli, L., dan Oh, W.C., 2024,
Application of Mesoporous NiMo/Silica (NiMo/Si0;) as a Catalyst in the
Hydrocracking of Used Cooking Oil into Jet Fuel, Silicon, 16, 331-343.

Ahmedzeki, N.S., Hussein, S.J., dan Abdulnabi, W.A., 2018, Synthesis of Nano
Crystalline Gamma Alumina from Waste Cans, I/CPE, 19, 45-49.

Alimin, A.A. dan Susanto, B.H., 2018, Simulation of a bioavtur production process
from non-edible vegetable oil,. In, E3S Web of Conferences. EDP Sciences.

Aryanti, N., Nafiunisa, A., Kusworo, T.D., dan Wardhani, D.H., 2021, Dye
solubilization ability of plant derived surfactant from Sapindus rarak DC.
extracted with the assistance of ultrasonic waves, Environ. Technol. Innov.,
22, 1-13.

Ayunda, S., Kardiman, R., Putri Dan, I.L.E., dan Ade, F.Y., 2025, Distribusi
Spasial, Karakteristik Habitat dan Karakteristik Populasi Pohon Nyamplung
(Calophyllum Inophyllum L.) D1 Pesisir Pantai Kabupaten Padang Pariaman,
Jurnal Buana Sains, 235, 53-62.

Aziz, A., Andini Putri, B.G., Prasetyoko, D., Nugraha, R.E., Holilah, H., Bahruyji,
H., Jalil, A.A., Suprapto, S., Hartati, H., dan Asikin-Mijan, N., 2023, Synthesis
of mesoporous zeolite Y using Sapindus rarak extract as natural organic
surfactant for deoxygenation of Reutealis trisperma oil to biofuel, RSC Adyv.,
13, 32648-32659.

Badoga, S., Sharma, R. V, Dalai, A K., dan Adjaye, J., 2014, Hydrotreating of
Heavy Gas Oil on Mesoporous Mixed Metal Oxides (M-AlO3, M = TiO»,
Zr0;, SnO-) Supported NiMo Catalysts: Influence of Surface Acidity, /nd.
Eng. Chem. Res., 53, 18729-187309.

Baldauf, E., Sievers, A., dan Willner, T., 2016, Hydrodeoxygenation of cracked
vegetable oil using CoMo/AlOs and Pt/C catalysts, Int. J. Energy Environ.
Eng., 7,273-287.

Bararpour, S.T., Karami, D., dan Mahinpey, N., 2021, Utilization of mesoporous
alumina-based supports synthesized by a surfactant-assisted technique for
post-combustion CO> capture, J. Environ. Chem. Eng., 9, 1-10.

Basha, S.J.S., Vijayan, P., Suresh, C., Santhanaraj, D., dan Shanthi, K., 2009, Effect
of order of impregnation of Mo and Ni on the hydrodenitrogenation activity of
Ni1O-MoO3s/AIMCM-41 catalyst, Ind. Eng. Chem. Res., 48, 2774-2780.

Becken, S. dan Carmignani, F., 2020, Are the current expectations for growing air
travel demand realistic?, Ann. Tour. Res., 80, 1-14.

Burimsitthigul, T., Yoosuk, B., Ngamcharussrivichai, C., dan Prasassarakich, P.,
2021, Hydrocarbon biofuel from hydrotreating of palm oil over unsupported
Ni—Mo sulfide catalysts, Renew. Energy, 163, 1648-1659.

77



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA 78

Buwono, H.P., Adiwidodo, S., Wicaksono, H., dan Firmansyah, H.I., 2021,
Hydrothermal synthesis and characterization of nano-particles y-Al,Os, IOP
Conf. Ser. Mater. Sci. Eng., 1073,012011.

Cabrera, E. dan De Sousa, J.M., 2022, Use of Sustainable Fuels in Aviation—A
Review, Energies (Basel)., 15, 1-23.

Cao, X., Wu, S., Zhao, J., Long, F., Jia, S., Zhang, X., Xu, J., dan Jiang, J., 2024,
Synthesis of novel Mo-Ni@ Al>Os catalyst for converting fatty acid esters into
diesel-range alkanes with enhanced hydrodeoxygenation selectivity, Appl.
Catal. B., 343, 1-15.

Carrasco Diaz, A., Abdelouahed, L., Brodu, N., Montes-Jiménez, V., dan Taouk,
B., 2024, Upgrading of Pyrolysis Bio-Oil by Catalytic Hydrodeoxygenation, a
Review Focused on Catalysts, Model Molecules, Deactivation, and Reaction
Routes, Molecuiles, 29, 1-42.

Chen, S., Zhao, Z., Jiang, B., Zhang, Y., Wang, X., Xu, X., dan Song, J., 2025,
Synthesis of Mesoporous Alumina with High Specific Surface Area via
Reverse Precipitation Method for Enhanced Adsorption and Regeneration of
Congo Red, Materials, 18, 1-16.

Coumans, A.E. dan Hensen, E.J.M., 2017, A real support effect on the
hydrodeoxygenation of methyl oleate by sulfided NiMo catalysts, Catal.
Today, 298, 181-189.

De, S., Zhang, J., Luque, R., dan Yan, N., 2016, Ni-based bimetallic heterogeneous
catalysts for energy and environmental applications, Energy Environ. Sci., 9,
3314-3347.

Diaz-Pérez, M.A. dan Serrano-Ruiz, J.C., 2020, Catalytic production of jet fuels
from biomass, Molecules, 25, 1-18.

Ding, S., L1, F., L1, Z., Yu, H., Song, C., Xiong, D., dan Lin, H., 2021, Catalytic
hydrodeoxygenation of waste cooking oil and stearic acid over reduced nickel-
basded catalysts, Catal. Commun., 149, 1-6.

Fitria, U., Sulisetijono, S., Lelitawati, M., Jasman, M.W., Firdaus, Z., dan Muktafi,
A., 2024, Comparison of Saponin Levels of Lerak Extract (Sapindus rarak)
Maceration and Socletation Results Based on UV-Vis Spectrophotometry
Analysis,. In, BIO Web of Conferences. EDP Sciences.

Gao, X. dan Chang, C.R., 2022, Characterizing the sequential effects toward the
impregnations of supported bimetallic catalysts, Molecular Catalysis, 527, 1—
10.

Gao, Y., Liu, Y., dan Zou, D., 2023, Microwave-assisted synthesis and
environmental remediation: a review, Environ. Chem. Lett., 21, 2399-2416.

Gutiérrez-Antonio, C., Gomez-Castro, F.I., de Lira-Flores, J.A., dan Hernandez, S.,
2017, A review on the production processes of renewable jet fuel, Renewable
and Sustainable Energy Reviews, 79, 709-729.

Hamid, A., 2026, Biodiesel Synthesis with Different Feedstock Oils: Free Fatty
Acid Analysis and Fuel Properties Characterization, IJCA4, 9, 13-26.



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA 79

Hassan, S.H., Attia, N.K., El Diwani, G.I., Amin, S. K., Ettouney, R.S., dan El-Rifai,
M.A., 2023, Catalytic hydrocracking of jatropha oil over natural clay for bio-
jet fuel production, Sci. Rep., 13, 1-11.

Hita, I., Cordero-Lanzac, T., Bonura, G., Frusteri, F., Bilbao, J., dan Castaiio, P.,
2020, Dynamics of carbon formation during the catalytic hydrodeoxygenation
of raw bio-oil, Sustain. Energy Fuels, 4, 5503-5512.

Hocevar, B., Grilc, M., dan Likozar, B., 2019, Aqueous Dehydration,
Hydrogenation, and Hydrodeoxygenation Reactions of Bio-Based Mucic Acid
over Ni, NiMo, Pt, Rh, and Ru on Neutral or Acidic Catalyst Supports,
Catalysts, 9, 286.

Hosseini, S.Y. dan Khosravi Nikou, M.R., 2012, Synthesis and Characterization of
Different y- A1bOs; Nanocatalysts for Methanol Dehydration to Dimethyl Ether,
Int. J. Chem. React. Eng., 10, 1-16.

Jing, J., Yang, Z., Huo, J., Bai, H., dan L1, W., 2019, Metal precursor impregnation
sequence effect on the structure and performance of Ni Co/MgO catalyst, Int.
J. Hydrogen Energy, 44, 8089-8098.

Jodlowski, P.J., Chlebda, D., Piwowarczyk, E., Chrzan, M., Jedrzejczyk, R.J.,
Sitarz, M., Wegrzynowicz, A., Kolodziej, A., dan Lojewska, J., 2016, In situ
and operando spectroscopic studies of sonically aided catalysts for biogas
exhaust abatement, J. Mol. Struct., 1126, 132—-140.

Jovita, S., Holilah, H., Khairunisa, N.N., Bahruji, H., Nugraha, R.E., Sholeha, N.A.,
Aziz, A., Ediati, R., Jalil, A.A., dan Prasetyoko, D., 2024, Mesoporous silica
catalyst using Sapindus rarak extract as template for deoxygenation of waste
cooking oil to biofuels, Case Stud. Chem. Environ. Eng., 10, 1-11.

Kazemzadeh, P., Sayadi, K., Toolabi, A., Sayadi, J., Zeraati, M., Chauhan, N.P.S.,
dan Sargazi, G., 2022, Structure-Property Relationship for Different
Mesoporous Silica Nanoparticles and its Drug Delivery Applications: A
Review, Front. Chem., 10, 1-11.

Ketzer, F., Celante, D., dan de Castilhos, F., 2020, Catalytic performance and
ultrasonic-assisted impregnation effects on WO3/USY zeolites in esterification
of oleic acid with methyl acetate, Microporous and Mesoporous Materials,
291, 1-11.

Kordouli, E., Pawelec, B., Bourikas, K., Kordulis, C., Fierro, J.L.G., dan
Lycourghiotis, A., 2018, Mo promoted Ni- Al,O3 co-precipitated catalysts for
green diesel production, Appl. Catal. B., 229, 139-154.

Kovalevskaya, K.S., Zaikina, O.0., Kukushkin, R.G., dan Yakovlev, V.A., 2024,
Influence of Hydroprocessing Conditions on the Fractional and Component
Composition of Liquid Organic Products Obtained from Fatty Acids, Pet.
Chem., 64, 1179-1186.

Kubicka, D. dan Kaluza, L., 2010, Deoxygenation of vegetable oils over sulfided
Ni, Mo and NiMo catalysts, Appl. Catal. A Gen., 372, 199-208.



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA 80

Kumar, P., Maity, S.K., dan Shee, D., 2019, Role of NiMo Alloy and Ni Species in
the Performance of NiMo/Alumina Catalysts for Hydrodeoxygenation of
Stearic Acid: A Kinetic Study, ACS Omega, 4, 2833-2843.

Kundu, D., Samanta, P., Bhowmick, S., Panigrahi, S., Dey, S., Nath, K., Rajak,
R.C., Sherpa, K.C., Barathi, A., Kofoed, M.V.W., Kumar, S., danKi Lin, C.S.,
2024, Heterogeneous catalysts for sustainable biofuel production: A paradigm
shift towards renewable energy, Biocatal. Agric. Biotechnol., 62, 1-19.

Lai, W., Pang, L., Zheng, J., L1, J., Wu, Z., Y1, X., Fang, W., dan Jia, L., 2013,
Efficient one pot synthesis of mesoporous NiMo-Al,Oz catalysts for
dibenzothiophene hydrodesulfurization, Fuel Process. Technol., 110, 8-16.

Lee, C.W., Lin, P.Y., Chen, B.H., Kukushkin, R.G., dan Yakovlev, V.A., 2021,
Hydrodeoxygenation of palmitic acid over zeolite-supported nickel catalysts,
Catal. Today, 379, 124-131.

Lee, Y., Chang, Yuchen, Liu, Y., dan Chang, Yunhsien, 2022, Hydrogen
production via ammonia decomposition catalyzed by NYM-Mo-N (M = Ni,
Co) bimetallic nitrides, Int. J. Hydrogen Energy, 47, 32893-32902.

Li, H., Li, M., dan Nie, H., 2014, Tailoring the surface characteristic of alumina for
preparation of highly active NiMo/Al:Os hydrodesulfurization catalyst,
Microporous Mesoporous Mat., 188, 30-36.

Li, M., Ihli, J., Verheijen, M.A., Holler, M., Guizar-Sicairos, M., van Bokhoven,
J.A., Hensen, E.JM., dan Weber, T., 2022, Alumina-Supported NiMo
Hydrotreating Catalysts—Aspects of 3D Structure, Synthesis, and Activity,
The Journal of Physical Chemistry C, 126, 18536-18549.

Liu, D., Zhu, H., Zhao, J., Pan, L., Dai, P., Gu, X., L1, L., Liu, Y., dan Zhao, X.,
2018, Synthesis of mesoporous y-Al,Os with spongy structure: In-situ
conversion of metal-organic frameworks and improved performance as
catalyst support in hydrodesulfurization, Materials, 11, 1-16.

Liu, R., Bian, Y., dan Dai, W., 2024, Qualitative and quantitative analysis of
Brensted and Lewis acid sites in zeolites: A combined probe-assisted 1H MAS
NMR and NHs-TPD investigation, Chin. J. Struct. Chem., 43, 1-7.

Liu, S., Zhu, Q., Guan, Q., He, L., dan L1, W, 2015, Bio-aviation fuel production
from hydroprocessing castor oil promoted by the nickel-based bifunctional
catalysts, Bioresour. Technol., 183, 93—100.

Pérez, A.S.L., Castro, J.J.L., dan Fajardo, C.A.G., 2024, Application of Microwave
Energy to Biomass: A Comprehensive Review of Microwave-Assisted
Technologies, Optimization Parameters, and the Strengths and Weaknesses, J.
Manuf- Mater. Process., 8, 1-28.

Maghfirah, A., Ilmi, M.M., Fajar, A.T.N., dan Kadja, G.T.M., 2020, A review on
the green synthesis of hierarchically porous zeolite, Mater. Today Chem., 17,
1-21.

Marsuki, MLF., Trisunaryanti, W., Falah, .1, dan Wijaya, K., 2018, Synthesis of
Co, Mo, Co-Mo and Mo-Co catalysts, supported on mesoporous silica-



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA 81

alumina for hydrocracking of a-cellulose pyrolysis oil, Oriental Journal of
Chemistry, 34, 955-962.

Mohabeer, C., Guilhaume, N., Laurenti, D., dan Schuurman, Y., 2022, Microwave-
Assisted Pyrolysis of Biomass with and without Use of Catalyst in a Fluidised
Bed Reactor: A Review, Energies (Basel)., 15, 1-22.

Muanruksa, P., Winterburn, J., dan Kaewkannetra, P., 2021, Biojet fuel production
from waste of palm oil mill effluent through enzymatic hydrolysis and
decarboxylation, Catalysts, 11, 1-10.

Munir, M., Sriyono, Abidin, Sarmini, E., Saptiama, I., Kadarisman, dan Marlina,
2020, Development of mesoporous y-alumina from aluminium foil waste for
PMo/**2T¢ generator, J. Radioanal. Nucl. Chem., 326, 87-96.

Mussa, N.S., Toshtay, K., dan Capron, M., 2024, Catalytic Applications in the
Production of Hydrotreated Vegetable Oil (HVO) as a Renewable Fuel: A
Review, Catalysts, 14, 1-27.

Nadhifah, N., Jovita, S., Subagyo, R., Utami, D.I., Agustina, K.R. ah, Holilah, H.,
Asikin-Mijan, N., Bahruji, H., Nugraha, R.E., Jalil, A.A., Suprapto, S., dan
Prasetyoko, D., 2025, Mesoporous aluminosilicate from metakaolin with
natural surfactants for waste cooking oil conversion to hydrocarbon fuels via
low-temperature pyrolysis, Case Stud. Chem. Environ. Eng., 11, 1-13.

Nafiunisa, A., Aryanti, N., dan Wardhani, D.H., 2019, Kinetic study of saponin
extraction from sapindus rarak DC by ultrasound-assisted extraction methods,
Bull. Chem. React. Eng. Catal., 14, 468—477.

Nishihara, H., Ohtake, F., Castro-Muiiz, A., Itoi, H., Ito, M., Hayasaka, Y.,
Maruyama, J., Kondo, J.N., Osuga, R., dan Kyotani, T., 2018, Enhanced
hydrogen chemisorption and spillover on non-metallic nickel subnanoclusters,
J. Mater. Chem. A, 6, 12523-12531.

Osman, A.L., Abu-Dahrieh, J.K., McLaren, M., Laffir, F., Nockemann, P., dan
Rooney, D., 2017, A Facile Green Synthetic Route for the Preparation of
Highly Active y-AlbO3 from Aluminum Foil Waste, Sci. Rep., 7, 1-11.

Pedroarena, 1., Grande, L., Torrez-Herera, J.J., Korili, S.A., dan Gil, A., 2023,
Analysis by temperature-programmed reduction of the catalytic system Ni-
Mo-Pd/AlLOs Fuel, 334, 1-16.

Pham, P.T.H., Pham, C.Q., Dam, T.T., Nguyen, Q.A., dan Nguyen, T.M., 2025, A
comprehensive review of catalyst deactivation and regeneration in heavy oil
hydroprocessing, Fuel Processing Technology, 267, 1-20.

Rabaev, M., Landau, M. V., Vidruk-Nehemya, R., Koukouliev, V., Zarchin, R., dan
Herskowitz, M., 2015, Conversion of vegetable oils on Pt/Al,Os/SAPO-11 to
diesel and jet fuels containing aromatics, Fuel, 161, 287-294.

Rai, S., Acharya-Siwakoti, E., Kafle, A., Devkota, H.P., dan Bhattarai, A., 2021,
Plant-Derived Saponins: A Review of Their Surfactant Properties and
Applications, Sci, 3, 1-21.



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA 82

Rasyid, R., Malik, R., Kusuma, H.S., Roesyadi, A., dan Mahfud, M., 2018,
Triglycerides hydrocracking reaction of nyamplung oil with non-sulfided
CoMo/y- ALLOs Catalysts, Bull. Chem. React. Eng. Catal., 13, 196-203.

Ravindran, M.X.Y., Asikin-Mijan, N., Ong, H.C., Derawi, D., Yusof, M.R.,
Mastuli, M.S., Lee, H. V., Wan Mahmood, W.N.A.S., Razali, M.S.,
Abdulkareem Al-Sultan, G., dan Taufig-Yap, Y.H., 2022, Feasibility of
advancing the production of bio-jet fuel via microwave reactor under low
reaction temperature, J. Anal. Appl. Pyrolysis, 168, 1-12.

Said, S., Mikhail, S., dan Riad, M., 2019, Recent progress in preparations and
applications of meso-porous alumina, Mater. Sci. Energy Technol., 2, 288—
297.

Sarikaya, M., Fong, H., Sunderland, N., Flinn, B.D., Mayer, G., Mescher, A., dan
Gaino, E., 2001, Biomimetic model of a sponge-spicular optical fiber—
mechanical properties and structur, J. Mater. Res., 16, 1420-1428.

Saviola, A.J., Wijaya, K., Fitria, R.A., Chang, S.W., Ravindran, B., Amin, A K.,
Fitria, A., dan Syoufian, A., 2025, Unlocking the potential of converting non-
edible oils into sustainable jet fuel-range hydrocarbons using simply prepared
nickel- or molybdenum-promoted zirconia catalysts, Sust. Chem. Clim. Act, 7,
1-20.

Sher, F., Raore, D., Klemes, J.J., Rafi-ul-Shan, P.M., Khzouz, M., Marintseva, K.,
dan Razmkhah, O., 2021, Unprecedented Impacts of Aviation Emissions on
Global Environmental and Climate Change Scenario, Curr. Pollut. Rep., 7,
549-564.

Sihaib, Z., Puleo, F., Pantaleo, G., La Parola, V., Valverde, J.L., Gil, S., Liotta, L.F.,
dan Fendler, A.G., 2019, The effect of citric acid concentration on the
properties of LaMnOs as a catalyst for hydrocarbon oxidation, Catalysts, 9, 1—
17.

Silvy, R.P., 2019, Scale-up of a NiMoP/yAl203 catalyst for the hydrotreating and
mild hydrocracking of heavy gasoil, Oil Gas Sci. Technol., 74, 1-9.

Simasatitkul, L., Suksun Amornraksa, S., Katam, K., dan Assabumrungrat, S.,
2024, Bio-jet fuel from vegetable oils: production process and perspective on
modelling and simulation, Appl. Sci. Eng. Prog., 17, 1-21.

Singh, L.B., Abirami, K., dan Rana, V.S., 2020, Fatty Acid Com-position of Seed
Oi1l of Calophyllum inophyllum, Research Today, 2, 289-299.

Slowik, J.S., Requejo, P.S., Mulroy, S.J., dan Neptune, R.R., 2016, The influence
of wheelchair propulsion hand pattern on upper extremity muscle power and
stress, J. Biomech., 49, 1554-1561.

De Sousa, F.P., Cardoso, C.C., dan Pasa, V.M.D., 2016, Producing hydrocarbons
for green diesel and jet fuel formulation from palm kernel fat over Pd/C, Fuel
Processing Technology, 143, 35-42.

Sukackieneé, Z., Valeckyté, G., Kepeniené, V., Stalnionien¢, 1., Jasulaitiene, V.,
Vaicianiené, J., Tamasauskaité-Tamasitinaité, L., Pakstas, V., dan Norkus, E.,



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 23

2024, The Dependence of NiMo/Cu Catalyst Composition on Its Catalytic
Activity in Sodium Borohydride Hydrolysis Reactions, Materials, 17, 1-15.

Suryantini, R., Harahap, M.M.Y., Yatmo, Y.A., dan Putra, N., 2018, Thinking
ecology for architecture: Exploration of cool pocket,. In, E3S Web of
Conferences. EDP Sciences.

Susanto, B.H., Alimin, A.A., dan Reza, Y.F., 2020, BioavTur hydroprocessing
conversion study from vegetable oil,. In, 4IP Conference Proceedings.
American Institute of Physics Inc.

Susanto, B.H. dan Efendi, Y., 2020, Synthesis of bio-jet fuel from coconut (Cocos
nucifera) oil through hydrodeoxygenation using NiMoP/Al>Os catalyst,. In,
AIP Conference Proceedings. American Institute of Physics Inc.

Thommes, M., Kaneko, K., Neimark, A. V., Olivier, J.P., Rodriguez-Reinoso, F.,
Rouquerol, J., dan 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, 1051-1069.

Timilsena, Y.P., Phosanam, A., dan Stockmann, R., 2023, Perspectives on
Saponins: Food Functionality and Applications, Int. J. Mol. Sci., 24, 1-22.

Tomasek, S., Lonyi, F., Valyon, J., Wollmann, A., dan Hancsok, J., 2020,
Hydrocracking of Fischer-Tropsch Paraffin Mixtures over Strong Acid
Bifunctional Catalysts to Engine Fuels, ACS Omega, 5, 26413-26420.

Trisunaryanti, W., Larasati, S., Triyono, T., Santoso, N.R., dan Paramesti, C., 2020,
Selective production of green hydrocarbons from the hydrotreatment of waste
coconut oil over Ni- and NiMo-supported on amine-functionalized
mesoporous silica, Bull. Chem. React. Eng. Catal, 15, 415-431.

Trisunaryanti, W., Wijaya, K., dan Tazkia, A.M., 2024, Preparation of Ni/ZSM-5
and Mo/ZSM-5 catalysts for hydrotreating palm oil into biojet fuel, Commun.
Seci. Technol., 9, 161-169.

Trisunaryanti, W., Wijaya, K., Triyono, T., Adriani, A.R., dan Larasati, S., 2021,
Green synthesis of hierarchical porous carbon prepared from coconut lumber
sawdust as Ni-based catalyst support for hydrotreating Calophyllum
inophyllum oil, Results in Engineering, 11, 1-12.

Upare, D.P., Park, S., Kim, M.S., Jeon, Y.P., Kim, J., Lee, D., Lee, J., Chang, H.,
Chot, S., Choi, W., Park, Y.K., dan Lee, C.W., 2017, Selective hydrocracking
of pyrolysis fuel oil into benzene, toluene and xylene over CoMo/beta zeolite
catalyst, J. Ind. Eng. Chem., 46, 356-363.

Utami, M., Trisunaryanti, W., Shida, K., Tsushida, M., Kawakita, H., Ohto, K.,
Wijaya, K., dan Tominaga, M., 2019, Hydrothermal preparation of a platinum-
loaded sulphated nanozirconia catalyst for the effective conversion of waste
low density polyethylene into gasoline-range hydrocarbons, RSC Adv., 9,
41392-41401.



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA 84

Vandana V., Kodanda, R.R.C.H., Somnath, G., dan Babia, L., 2017, Synthesis of
Calophyllum inophyllum Esters as Biofuel Feed stock, Juniper Online J.
Mater. Sci., 2, 1-5.

Visiamah, F., Trisunaryanti, W., dan Triyono, 2024, Microwave-assisted coconut
wood carbon-based catalyst impregnated by Ni and/or Pt for bio-jet fuel range
hydrocarbons production from Calophyllum inophyllum L. oil using modified-
microwave reactor, Case Stud. Chem. Environ. Eng., 9, 1-12.

Walter, D., Hackebeil, J., Hiibler, C., Schumann, E., LiBner, A., Storr, B.,
Motylenko, M., Rafaja, D., dan Mertens, F., 2024, Deactivation of Cu/ZnO/
Al>O3 catalysts by sintering in liquid phase assisted methanol synthesis from
CO2/H: and a way to counteract it, J. Catal., 440, 1-10.

Wang, K., Liu, B.C., Zhang, C.M., Min, C.H., dan Rao, Z.H., 2025, A reactive
molecular dynamics study of the sintering and inhibition mechanism of
Ca(OH)»/CaO hydroxide heat storage materials during the exothermic process,
Chem. Eng. J. 505, 1-17.

Wang, M., He, M., Fang, Y., Baeyens, J., dan Tan, T., 2017, The Ni-Mo/y-Al,Os
catalyzed hydrodeoxygenation of FAME to aviation fuel, Catal. Commun.,
100, 237-241.

Wang, Q., L1, X, Duan, J., Chen, J., Ye, Y., Wang, D., L1, S., dan Zheng, Z., 2022,
Rationally control the path of hydrodeoxygenation of palmitic acid over
Ni/red-mud catalysts by surface decoration of oxophilic MoOx species, Fuel,
329, 1-11.

Why, E.SK., Ong, H.C., Lee, H.V., Gan, Y.Y., Chen, W.H., dan Chong, C.T.,
2019, Renewable aviation fuel by advanced hydroprocessing of biomass:
Challenges and perspective, Energy Convers. Manag., 199, 1-15.

Widiastuti, H., Pratiwi, M., Neonufa, G.F., Soerawidjaja, T.H., dan Prakoso, T.,
2019, Comparative Study of Nyamplung (Callophylum inophyllum) Kernel
Oil Obtained from Mechanical and Chemical Extraction for Biofuel
Production, Jurnal Rekayasa Proses, 13, 81.

Wijaya, K., Nadia, A., Dinana, A., Pratiwi, A.F., Tikoalu, A.D., dan Wibowo, A.C.,
2021, Catalytic hydrocracking of fresh and waste frying oil over ni-and mo-
based catalysts supported on sulfated silica for biogasoline production,
Catalysts, 11, 1-15.

Wijaya, K., Saviola, A.J., Amin, A K., Vebryana, M.F., Bhagaskara, A., Ekawati,
H.A., Ramadhani, S., Saputra, D.A., dan Agustanhakri, A., 2024, Performance
of Hydrothermally Prepared NiMo Dispersed on Sulfated Zirconia Nano-
catalyst in the Conversion of Used Palm Cooking Oil into Jet Fuel Range Bio-
hydrocarbons, Bull. Chem. React. Eng. Catal., 19, 361-371.

Yan, J., Dai, Y., Xiao, G., Zhang, Y., L1, J., dan Hong, J., 2024, Impact of
impregnation sequence on the structure of CoPt/Nb:Os Fishcer-Tropsch
catalysts on the same dispersion basis, Fuel, 357, 1-9.



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA 85

Yan, K., Guo, Y., Ma, Z., Zhao, Z., dan Cheng, F., 2018, Quantitative analysis of
crystalline and amorphous phases in pulverized coal fly ash based on the
Rietveld method, J. Non. Cryst. Solids, 483, 37-42.

Yang, C., Wang, W., Wang, D., Gong, M., Xin, Y., Xiao, L., Kikhtyanin, O. V.,
Kubicka, D., dan Wu, W., 2022, The promotion effects of MoOx species in the
highly effective NiMo/MgAl>O4 catalysts for the hydrodeoxygenation of
methyl palmitate, J. Environ. Chem. Eng., 10, 1-10.

Yang, E., Choti, J., Kwon, G., Kim, T., dan Lee, J., 2025, Stepwise impregnation of
bimetallic catalysts for carbon nanotube synthesis, Appl. Catal. A Gen., 708,
1-10.

Yao, J., Ji, H., Lu, H., dan Gao, T., 2019, Effect of Tetrahydrofuran Extraction on
Surface Functional Groups of Coking Coal and Its Wettability, J. A4nal.
Methods Chem., 2019, 1-8.

Yenumala, S.R., Kumar, P., Maity, S.K., dan Shee, D., 2020, Hydrodeoxygenation
of karanja oil using ordered mesoporous nickel-alumina composite catalysts,
Catal. Today, 348, 45-54.

Zepeda, T.A., 2025, Ultrasonic-assistance influence on the impregnation method
for high metal loading CoMo/Ti-HMS catalysts, Appl. Catal. A Gen., 693, 1—
16.

Zhao, X. dan Lu, G., 2016, Modulating and controlling active species dispersion
over Ni-Co bimetallic catalysts for enhancement of hydrogen production of
ethanol steam reforming, Int. J. Hydrogen Energy, 41, 3349-3362.

Zhou, J., Xiong, Y., Gong, Y., dan Liu, X., 2017, Analysis of the oxidative
degradation of biodiesel blends using FTIR, UV-Vis, TGA and TD-DES
methods, Fuel, 202, 23-28.

Zhou, J., Zhao, J., Zhang, J., Zhang, T., Ye, M., dan Liu, Z., 2020, Regeneration of
catalysts deactivated by coke deposition: A review, Chinese J. Catal., 41,
1048-1061.

Zhou, L. dan Lawal, A., 2015, Evaluation of presulfided NiMo/y-Al,Oz for
hydrodeoxygenation of microalgae oil to produce green diesel, Energy and
Fuels, 29, 262-272.

Zou, H., Chen, S., Huang, J., dan Zhao, Z., 2017, Effect of impregnation sequence
on the catalytic performance of NiMo carbides for the tri-reforming of
methane, Int. J. Hydrogen Energy, 42, 20401-20409.

Zula, M., Grile, M., dan Likozar, B., 2022, Hydrocracking, hydrogenation and
hydro-deoxygenation of fatty acids, esters and glycerides: Mechanisms,
kinetics and transport phenomena, Chem. Eng. J., 444, 1-25.

Zula, M., Kovati¢, Z., Bacar, V., Mazur, M., Hu$, M., dan Likozar, B., 2024,
Linking Ab initio density functional theory with modelling reaction
microkinetics to understand catalytic fatty acids hydro-deoxygenation
intermediate species selectivity, Chem. Eng. J., 499, 1-10.



Pengaruh Urutan Impregnasi Nikel dan Molibdenum pada Alumina Mesopori Hijau terhadap Performa
Katalitiknya dalam Konversi Minyak Nyamplung menjadi Bioavtur Berbantuan Microwave
Adelia Najwa Alisya, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dr.rer.nat. Drs. Karna Wijaya, M.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA 86

Zulgarnain, Ayoub, M., Yusoff, M.H.M., Nazir, M.H., Zahid, I., Ameen, M., Sher,
F., Floresyona, D., dan Budi Nursanto, E., 2021, A comprehensive review on
oil extraction and biodiesel production technologies, Sustainability
(Switzerland), 13, 1-28.



