
 

62 

DAFTAR PUSTAKA 

 

Achaw, O.W. and Danso-Boateng, E., 2021, Chemical And Process Industries: 

With Examples Of Industries in Ghana, Springer International Publishing. 

Al-Ghouti, M.A. and Da’ana, D.A., 2020, Guidelines for the use and interpretation 

of adsorption isotherm models: A review, J. Hazard. Mater., 393, 122383. 

Aliyeva, A.Z., Kerimova, U.A., Yunusov, S.G., Aliyeva, A.A., Aleskerova, S.M., 

and Tagiyev, F.F., 2024, Ultrasound in Catalysis, Chemistry for Sustainable 

Development, 32(3), 266–272. 

Ameen, M., Azizan, M.T., Ramli, A., Yusup, S., and Abdullah, B., 2020, The Effect 

of Metal Loading Over Ni/γ-Al2O3 and Mo/γ-Al2O3 Catalysts on Reaction 

Routes of Hydrodeoxygenation of Rubber Seed Oil for Green Diesel 

Production, Catal. Today, 355, 51–64. 

Ameen, M., Azizan, M.T., Ramli, A., Yusup, S., and Alnarabiji, M.S., 2019, 

Catalytic Hydrodeoxygenation of Rubber Seed Oil Over Sonochemically 

Synthesized Ni-Mo/γ-Al2O3 Catalyst For Green Diesel Production, Ultrason. 

Sonochem., 51, 90–102. 

Ameen, M., Azizan, M.T., Ramli, A., Yusup, S., and Yasir, M., 2016, 

Physicochemical Properties of Ni-Mo/γ-Al2O3 Catalysts Synthesized via 

Sonochemical Method,. In, Procedia Engineering. Elsevier Ltd, 64–71. 

Anantpinijwatna, A., Simasatitkul, L., Yooyen, K., Amornraksa, S., 

Assabumrungrat, S., and Im-orb, K., 2025, Process Improvement and 

Economic and Environmental Evaluation of Bio-Hydrogenated Diesel 

Production from Refined Bleached Deodorized Palm Oil, Processes, 13, 75. 

Anthonykutty, J.M., Linnekoski, J., Harlin, A., and Lehtonen, J., 2015, 

Hydrotreating reactions of tall oils over commercial NiMo catalyst, Energy 

Sci. Eng., 3, 286–299. 

Ardini, M.A., Triyono, Hara, T., Ichikuni, N., and Trisunaryanti, W., 2025, Study 

Of Metal Sequenced Spray Impregnation Method Towards Co-Mo/γ-Al2O3 

Catalytic Performance In Hydrotreating Of Used Coconut Oil To Liquid 

Biohydrocarbon, Microporous and Mesoporous Mater., 382, 113357. 

Asadi, A.A., Alavi, S.M., Royaee, S.J., and Bazmi, M., 2018, Ultradeep 

Hydrodesulfurization of Feedstock Containing Cracked Gasoil through 

NiMo/γ-Al2O3 Catalyst Pore Size Optimization, Energy & Fuels, 32, 2203–

2212. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



63 

 

Barr, M., Volpe, R., & Kandiyoti, R. (2019). Influence of Reactor Design on 

Product Distributions from Biomass Pyrolysis. ACS Sustain. Chem. Eng., 

7(16), 13734–13745. 

Bawa, S., Ahmed, A., and Okonkwo, P., 2017, Alumina Phase Transformation 

From Thermal Decomposition of Ammonium Alum Synthesized from 

Kankara Kaolin, Niger. J. Technol., 36, 822–828. 

Benavides, A., Benjumea, P., Cortés, F.B., and Ruiz, M.A., 2021, Chemical 

Composition and Low-Temperature Fluidity Properties of Jet Fuels, 

Processes, 9, 1184. 

Blomberg, S., Johansson, N., Kokkonen, E., Rissler, J., Kollberg, L., Preger, C., 

Franzén, S.M., Messing, M.E., and Hulteberg, C., 2019, Bimetallic 

Nanoparticles as a Model System for an Industrial NiMo Catalyst, Materials, 

12, 3727. 

Boumaza, A., Djelloul, A., and Guerrab, F., 2010, Specific signatures of α-alumina 

powders prepared by calcination of boehmite or gibbsite, Powder Technol., 

201, 177–180. 

Brandão, R.D., de Freitas Júnior, A.M., Oliveira, S.C., Suarez, P.A.Z., and 

Prauchner, M.J., 2021, The conversion of coconut oil into hydrocarbons within 

the chain length range of jet fuel, Biomass Conve. Bioref., 11, 837–847. 

Buchori, L., Widayat, W., Muraza, O., Prasetyaningrum, A., Prameswari, J., 

Widiyadi, A., and Guspiani, G.A., 2022, Performance of NiMo-Al 2 O 3 

catalyst in biokerosene production via hydrocracking of dirty palm oil, Int. J. 

Ambient Energy, 43, 7987–7997. 

Caceres-Martinez, L.E., Saavedra Lopez, J., Dagle, R.A., Gillespie, R., Kenttämaa, 

H.I., and Kilaz, G., 2024, Influence of Blending Cycloalkanes on the Energy 

Content, Density, and Viscosity of Jet-A, Fuel, 358, 129986. 

Cao, Z., Zhang, X., Xu, C., Huang, X., Wu, Z., Peng, C., and Duan, A., 2021, 

Selective Hydrocracking Of Light Cycle Oil Into High-Octane Gasoline over 

Bi-Functional Catalysts, Journal of Energy Chemistry, 52, 41–50. 

Carli, M.F., Susanto, B.H., and Habibie, T.K., 2018, Sythesis Of Bioavture Through 

Hydrodeoxygenation And Catalytic Cracking from Oleic Acid Using 

NiMo/Zeolit catalyst, E3S Web of Conferences, 67, 02023. 

Carrasco-Suárez, M.T., Romero-Izquierdo, A.G., Gutiérrez-Antonio, C., Gómez-

Castro, F.I., and Hernández, S., 2022, Production of Renewable Aviation Fuel 

by Waste Cooking Oil Processing in a biorefinery Scheme: Intensification of 

The Purification Zone, Chem. Eng. Process.: Process Intensif., 181. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



64 

 

Chen, Y.K., Hsieh, C.H., and Wang, W.C., 2020, The Production of renewable 

Aviation Fuel From Waste Cooking Oil. Part II: Catalytic Hydro-

Cracking/Isomerization of Hydro-Processed Alkanes Into Jet Fuel Range 

Products, Renew. Energy, 157, 731–740. 

Deraz, N.M., 2018, The Comparative Jurisprudence of Catalysts Preparation 

Methods: I. Precipitation and Impregnation Methods., J. Ind. Environ. Chem., 

2, 19–21. 

Díaz-Pérez, M.A. and Serrano-Ruiz, J.C., 2020, Catalytic production of jet fuels 

from biomass, Molecules, 25. 

Djebaili, K., Mekhalif, Z., Boumaza, A., and Djelloul, A., 2015, XPS, FTIR, EDX, 

and XRD analysis of Al2O3 scales grown on PM2000 alloy, J. Spectrosc., 

2015, 1–16. 

Dong, S., Yang, P., and Yang, Q., 2024, Study on the Effect of Structure and 

Acidity of Hydrocracking Catalyst Support on the Selectivity of Middle 

Distillate, ACS Omega, 9, 49259–49271. 

Du, X., Lei, X., Zhou, L., Peng, Y., Zeng, Y., Yang, H., Li, D., Hu, C., and Garcia, 

H., 2022, Bimetallic Ni and Mo Nitride as an Efficient Catalyst for 

Hydrodeoxygenation of Palmitic Acid, ACS Catal., 12, 4333–4343. 

Dujjanutat, P. and Kaewkannetra, P., 2020, Production of bio-hydrogenated 

kerosene by catalytic hydrocracking from refined bleached deodorised palm/ 

palm kernel oils, Renew. Energy, 147, 464–472. 

Dujjanutat, P., Neramittagapong, A., and Kaewkannetra, P., 2019, Optimization of 

bio-hydrogenated kerosene from refined palm oil by catalytic hydrocracking, 

Energies (Basel), 12. 

Farahmandjou, M., Khodadadi, A., and Yaghoubi, M., 2020, Low Concentration 

Iron-Doped Alumina (Fe/Al2O3) Nanoparticles Using Co-Precipitation 

Method, J. Supercond. Nov. Magn., 33, 3425–3432. 

Feng, P., Kang, C., Zhou, Z., Yue, X., Liu, Z., Gai, Y., Shi, J., and Zong, B., 2024, 

Conversion of C8 aromatics over a dual-bed catalyst, RSC Adv, 14, 19054–

19061. 

Feng, R., Yan, X., and Hu, X., 2018, Effects of boron and fluorine modified γ-Al2O3 

with tailored surface acidity on catalytic ethanol dehydration to ethylene, 

Journal of Porous Materials, 25, 1105–1114. 

Gabrovska, M., Nikolova, D., Radonjić, V., Karashanova, D., Baeva, A., 

Parvanova-Mancheva, T., Tzvetkov, P., Petrova, E., Zarkova, G., and Krstić, 

J., 2024, Structure Engineering of Ni/SiO2 Vegetable Oil Hydrogenation 

Catalyst via CeO2, Int. J. Mol. Sci., 25, 7585. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



65 

 

Galhenage, R.P., Xie, K., Diao, W., Tengco, J.M.M., Seuser, G.S., Monnier, J.R., 

and Chen, D.A., 2015, Platinum–ruthenium bimetallic clusters on graphite: a 

comparison of vapor deposition and electroless deposition methods, PCCP, 

17, 28354–28363. 

Gao, X. and Chang, C.-R., 2022, Characterizing the sequential effects toward the 

impregnations of supported bimetallic catalysts, Molecular Catalysis, 527, 

112411. 

García-Gómez, N., Valecillos, J., Remiro, A., Valle, B., Bilbao, J., and Gayubo, 

A.G., 2021, Effect of reaction conditions on the deactivation by coke of a 

NiAl2O4 spinel derived catalyst in the steam reforming of bio-oil, Appl. Catal. 

B, 297, 120445. 

Grosvenor, A.P., Biesinger, M.C., Smart, R.S.C., and McIntyre, N.S., 2006, New 

interpretations of XPS spectra of nickel metal and oxides, Surf. Sci., 600, 

1771–1779. 

Gutiérrez-Antonio, C., Soria Ornelas, M.L., Gómez-Castro, F.I., and Hernández, 

S., 2018, Intensification of the hydrotreating process to produce renewable 

aviation fuel through reactive distillation, Chem. Eng. Process.: Process 

Intensif, 124, 122–130. 

Hasanudin, H., Asri, W.R., Said, M., Hidayati, P.T., Purwaningrum, W., Novia, N., 

and Wijaya, K., 2022, Hydrocracking optimization of palm oil to bio-gasoline 

and bio-aviation fuels using molybdenum nitride-bentonite catalyst, RSC Adv., 

12, 16431–16443. 

He, P., Li, L., Shao, Y., Yi, Q., Liu, Z., Geng, H., Liu, Y., and Valtchev, V., 2024, 

Recent Advances in Hydrodeoxygenation of Lignin‐Derived Phenolics over 

Metal‐Zeolite Bifunctional Catalysts, Chem. Cat. Chem., 16, . 

Hsu, H.W., Chang, Y.H., and Wang, W.C., 2021, Techno-economic analysis of 

used cooking oil to jet fuel production under uncertainty through three-, two-, 

and one-step conversion processes, J. Clean. Prod., 289. 

Huang, Y., Peng, X., and Chen, X.Q., 2021, The mechanism of θ- to α-Al2O3 phase 

transformation, J. Alloys. Compd., 863. 

Ibrahim, M. A., El‑Araby, R., Abdelkader, E., Saied, M. E., Abdelsalam, A. M., & 

Ismail, E. H. (2023). Waste cooking oil processing over cobalt aluminate 

nanoparticles for liquid biofuel hydrocarbons production. Scientific Reports, 

13(1), 3876. 

International Air Transport Association, 2018, IATA Annual Review 2018, 

Retrieved June 18, 2025, from 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



66 

 

https://www.iata.org/contentassets/c81222d96c9a4e0bb4ff6ced0126f0bb/iata

-annual-review-2018.pdf 

Isaacs, M.A., Davies-Jones, J., Davies, P.R., Guan, S., Lee, R., Morgan, D.J., and 

Palgrave, R., 2021, Advanced XPS characterization: XPS-based multi-

technique analyses for comprehensive understanding of functional materials, 

Mater. Chem. Front., 5, 7931–7963. 

Istadi, I., Riyanto, T., Anggoro, D.D., Pramana, C.S., and Ramadhani, A.R., 2023, 

High Acidity and Low Carbon-Coke Formation Affinity of Co-Ni/ZSM-5 

Catalyst for Renewable Liquid Fuels Production through Simultaneous 

Cracking-Deoxygenation of Palm Oil, Bull. Chem. React. Eng., 18, 222–237. 

Jafar Tafreshi, M. and Masoomi Khanghah, Z., 2015, Infrared Spectroscopy Studies 

on sol-gel prepared alumina Powders, Materials Science, 21, 28–31. 

Jeon, H., Youn, J., Park, J.Y., Yim, E.-S., Ha, J.-M., Park, Y.-K., Lee, J.W., and 

Kim, J.-K., 2024, Evaluation of the Properties and Compositions of Blended 

Bio-jet Fuels Derived from Fast Pyrolysis Bio-oil made from Wood According 

to Aging Test, Korean J. Chem. Eng., 41, 3631–3646. 

Jeon, K.-W., Cho, J.-W., Park, H.-R., Na, H.-S., Shim, J.-O., Jang, W.-J., Jeon, B.-

H., and Roh, H.-S., 2020, One-pot sol–gel synthesis of a CoMo catalyst for 

sustainable biofuel production by solvent- and hydrogen-free deoxygenation: 

effect of the citric acid ratio, Sustain. Energy Fuels, 4, 2841–2849. 

Jeong, S., Sudibya, G.L., Jeon, J.-K., Kim, Y.-M., Swamidoss, C.M.A., and Kim, 

S., 2019, The Use of a γ-Al2O3 and MgO Mixture in the Catalytic Conversion 

of 1,1,1,2-Tetrafluoroethane (HFC-134a), Catalysts, 9, 901. 

Kaur, P., Khanna, A., Kaur, N., Nayar, P., and Chen, B., 2020, Synthesis and 

structural characterization of alumina nanoparticles, Phase Transitions, 93, 

596–605. 

Ketzer, F., Celante, D., and 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, 109704. 

Khan, M.S., Inamullah, Sohail, M., and Khattak, N.S., 2016, Conversion of Mixed 

Low-Density Polyethylene Wastes into Liquid Fuel by Novel CaO/SiO2 

Catalyst, J. Polym. Environ., 24, 255–263. 

Khan, S., Kay Lup, A.N., Qureshi, K.M., Abnisa, F., Wan Daud, W.M.A., and 

Patah, M.F.A., 2019, A review on deoxygenation of triglycerides for jet fuel 

range hydrocarbons, J. Anal. Appl. Pyrolysis, 140, 1–24. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



67 

 

Kim, S., Kwon, E.E., Kim, Y.T., Jung, S., Kim, H.J., Huber, G.W., and Lee, J., 

2019, Recent advances in hydrodeoxygenation of biomass-derived oxygenates 

over heterogeneous catalysts, Green Chemistry, 21, 3715–3743. 

Kim, Y., Jung, U., Song, D., Im, H.B., Lee, T.H., Chun, D.H., Youn, M.H., Lee, 

K.B., and Koo, K.Y., 2023, Dual-bed catalytic system comprising Al2O3 and 

Ba/Al2O3 with enhanced 1-octene productivity in 1-octanol dehydration for 

linear α-olefin production, JIEC, 119, 376–385. 

Kosim, M. and Munasir, 2014, Studi Pengaruh Penambahan SiO2 Terhadap 

Porositas γ-Al2O3, Jurnal Fisika, 3, 37–40. 

Kosir, S., Feldhausen, J., Bell, D., Cronin, D., Boehm, R., and Heyne, J., 2023, 

Quantitation of olefins in sustainable aviation fuel intermediates using 

principal component analysis coupled with vacuum ultraviolet spectroscopy, 

Front. Fuels, 1. 

Kumar, P., Maity, S.K., and 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. 

Lacinska, A., Rushton, J., Burgess, S., Deady, E.A., and Turner, G., 2021, The 

Effect of X-ray Energy Overlaps on the Microanalysis of Chevkinite (Ce, La, 

Ca, Th)4(Fe2+, Mg)2(Ti, Fe3+)3Si4O22 Using SEM EDS-WDS, Minerals, 11, 

1063. 

Li, M., Ihli, J., Verheijen, M.A., Holler, M., Guizar-Sicairos, M., Van Bokhoven, 

J.A., Hensen, E.J.M., and Weber, T., 2022, Alumina-Supported NiMo 

Hydrotreating Catalysts─Aspects of 3D Structure, Synthesis, and Activity, J. 

Phys. Chem. C, 126, 18536–18549. 

Li, M.-C., Wang, L., and Xue, Z.-L., 2023, Preparation of ultrafine Mo powder by 

the H2 reduction of MoO2: Parameter optimization, reaction kinetic, and its 

reduction mechanism, Int. J. Refract. Metals Hard Mater., 116, 106358. 

Li, X., Luo, X., Jin, Y., Li, J., Zhang, H., Zhang, A., and Xie, J., 2018, 

Heterogeneous sulfur-free hydrodeoxygenation catalysts for selectively 

upgrading the renewable bio-oils to second generation biofuels, Renewable 

and Sustainable Energy Reviews, 82, 3762–3797. 

Li, X., Wu, Y., Wang, Q., Li, S., Ye, Y., Wang, D., and Zheng, Z., 2022, Effect of 

preparation method of NiMo/γ-Al2O3 on the FAME hydrotreatment to produce 

C15–C18 alkanes, Renew. Energy, 193, 1–12. 

Li, Z., Dong, J., Zhang, H., Zhang, Y., Wang, H., Cui, X., and Wang, Z., 2021, 

Sonochemical catalysis as a unique strategy for the fabrication of nano-/micro-

structured inorganics, Nanoscale Adv., 3, 41–72. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



68 

 

Liu, F., Xu, S., Cao, L., Chi, Y., Zhang, ‡ T, and Xue, D., 2007, A Comparison of 

NiMo/Al2O3 Catalysts Prepared by Impregnation and Coprecipitation 

Methods for Hydrodesulfurization of Dibenzothiophene, JPCC, 111, 7396–

7402. 

Liu, K., Ostadhassan, M., and Cai, J., 2019, Characterizing Pore Size Distributions 

of Shale,. In, Petrophysical Characterization and Fluids Transport in 

Unconventional Reservoirs. Elsevier, 3–20. 

Mäki-Arvela, P., Martínez-Klimov, M., and Murzin, D.Yu., 2021, 

Hydroconversion of fatty acids and vegetable oils for production of jet fuels, 

Fuel, 306, 121673. 

McHale, J.M., Auroux, A., Perrotta, A.J., and Navrotsky, A., 1997, Surface 

energies and thermodynamic phase stability in nanocrystalline aluminas, 

Science, 277, 788–789. 

Mehl, M., Pelucchi, M., and Osswald, P., 2022, Understanding the Compositional 

Effects of SAFs on Combustion Intermediates, Front. Energy Res., 10. 

Mehrabadi, B.A.T., Eskandari, S., Khan, U., White, R.D., and Regalbuto, J.R., 

2017, A Review of Preparation Methods for Supported Metal Catalysts,. In, 

Advances in Catalysis. Academic Press Inc., 1–35. 

Melo, J.A., de Sá, M.S., Moral, A., Bimbela, F., Gandía, L.M., and Wisniewski, A., 

2021, Renewable Hydrocarbon Production From Waste Cottonseed Oil 

Pyrolysis And Catalytic Upgrading of Vapors With Mo-Co and Mo-Ni 

Catalysts Supported on γ-Al2O3, Nanomaterials, 11. 

Monteiro, R.R.C., dos Santos, I.A., Arcanjo, M.R.A., Cavalcante, C.L., de Luna, 

F.M.T., Fernandez-Lafuente, R., and Vieira, R.S., 2022, Production of Jet 

Biofuels by Catalytic Hydroprocessing of Esters and Fatty Acids: A Review, 

Catalysts, 12, 237. 

Muna, I.A., Kurniawansyah, F., Mahfud, M., and Roesyadi, A., 2021, Synthesis 

and characterization of Cr-Co/γ-alumina catalyst for ethanol dehydration,. In, 

AIP Conf. Proc. AIP Publishing, p. 020041. 

Newbury, D.E. and Ritchie, N.W.M., 2018, An Iterative Qualitative–Quantitative 

Sequential Analysis Strategy for Electron-Excited X-ray Microanalysis with 

Energy Dispersive Spectrometry: Finding the Unexpected Needles in the Peak 

Overlap Haystack, Microscopy and Microanalysis, 24, 350–373. 

Oliveira Costa, T.K., Santos, S.B.F., Silva, C.B., de Barros Neto, E.L., Pereira, 

C.G., and de Freitas, N.L., 2021, Microstructure and morphology of 

mechanically sulfated acid catalysts of α-Al2O3, Ceramica, 67, 308–315. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



69 

 

Oruji, S., Khoshbin, R., and Karimzadeh, R., 2019, Combination of precipitation 

and ultrasound irradiation methods for preparation of lanthanum-modified Y 

zeolite nano-catalysts used in catalytic cracking of bulky hydrocarbons, Mater 

Chem. Phys., 230, 131–144. 

Panarmasar, N., Hinchiranan, N., and Kuchonthara, P., 2022, Catalytic 

hydrotreating of palm oil for bio-jet fuel production over Ni supported on 

mesoporous zeolite, Mater. Today Proc., 57, 1082–1087. 

Rahman, M.L., Islam, M.S., Ahmed, M.F., Biswas, B., Sharmin, N., and Neger, 

A.J.M.T., 2023, Extraction and characterization of highly pure alumina (α, γ, 

and θ) polymorphs from waste beverage cans: A viable waste management 

approach, Arab. J. Chem., 16. 

Robinson, A.M., Hensley, J.E., and Medlin, J.W., 2016, Bifunctional Catalysts for 

Upgrading of Biomass-Derived Oxygenates: A Review, ACS Catal., 6, 5026–

5043. 

Rytter, E., Borg, Ø., Enger, B.C., and Holmen, A., 2019, Α-alumina as catalyst 

support in Co Fischer-Tropsch synthesis and the effect of added water; 

encompassing transient effects, J. Catal., 373, 13–24. 

Sabarman, J.S., Legowo, E.H., Widiputri, D.I., and Siregar, A.R., 2019, Bioavtur 

Synthesis from Palm Fatty Acid Distillate through Hydrotreating and 

Hydrocracking Processes, IJE, 2, 99–110. 

Saputra, D.A., Amin, A.K., Wijaya, K., Triyono, T., and Trisunaryanti, W., 2024, 

MgO/γ-Alumina and CaO/γ-Alumina Catalysts for the Transesterification of 

Castor Oil (Ricinus Communis) into Biodiesel, J. Chem. Chem. Eng. (IJCCE) 

Research Article, 43. 

Sarjadi, M.S., Ling, T.C., and Khan, M.S., 2019, Analysis and comparison of olive 

cooking oil and palm cooking oil properties as biodiesel feedstock, J. Phys.: 

Conf. Ser., 1358, 012007. 

Saurabh, S., 2024, General Background and Introduction of Biojet Fuel,. In, 

Kuila,A. (ed), Biojet Fuel: Current Technology and Future Prospect. Springer 

Nature Singapore, Singapore, 1–15. 

Scaldaferri, C.A. and Pasa, V.M.D., 2019, Production of jet fuel and green diesel 

range biohydrocarbons by hydroprocessing of soybean oil over niobium 

phosphate catalyst, Fuel, 245, 458–466. 

Selpiana, Bahrin, D., Habibie, M.R., and Samara, F.S., 2023, Preparation and 

Characterization of Catalyst Zn/Al2O3 Catalyst Using Dry and Wet 

Impregnation Method, Indones. J. Fundam. Appl. Chem., 8, 25–33. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



70 

 

Sharma, P., 2019, Spectroscopic analysis of Jet A-1 heteroatomic components, 

Chem Eng Sci, 207, 588–599. 

Shi, L., Zhang, Z., Wang, R., Zhou, C., and Sun, C., 2020, Study on ultrasound-

assisted precipitation for preparing Ni/Al2O3 catalyst, Ultrason. Sonochem., 

67, 105107. 

Sing Yu, F.W., Ameen, M., Aqsha, A., Izham, M., Azizan, M.T., and Sher, F., 2021, 

Effects of ultrasound irradiations time over Ni–Mo/γ-Al2O3 catalyst synthesis 

for 1,3 – Propanediol selectively via aqueous phase reforming of glycerol, 

CSCEE, 3. 

Sonthalia, A. and Kumar, N., 2019a, Hydroprocessed vegetable oil as a fuel for 

transportation sector: A review, J. Energy Inst., 92, 1–17. 

Sonthalia, A. and Kumar, N., 2019b, Hydroprocessed vegetable oil as a fuel for 

transportation sector: A review, J. Energy Inst., 92, 1–17. 

Tabandeh, M., Cheng, C.K., Centi, G., Show, P.L., Chen, W.H., Ling, T.C., Ong, 

H.C., Ng, E.P., Juan, J.C., and Lam, S.S., 2022, Recent advancement in 

deoxygenation of fatty acids via homogeneous catalysis for biofuel 

production, Mol. Catal., 523, . 

Tarditi, A.M., Barroso, N., Galetti, A.E., Arrúa, L.A., Cornaglia, L., and Abello, 

M.C., 2014, XPS study of the surface properties and Ni particle size 

determination of Ni‐supported catalysts, Surf. Interface Anal., 46, 521–529. 

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 Appl. Chem., 87, 1051–1069. 

da Trindade, L.G., Zanchet, L., Trench, A.B., Souza, J.C., Carvalho, M.H., de 

Oliveira, A.J.A., Pereira, E.C., Mazzo, T.M., and Longo, E., 2019, Flower-like 

ZnO/ionic liquid composites: structure, morphology, and photocatalytic 

activity, Ionics (Kiel), 25, 3197–3210. 

Trisunaryanti, W., Triyono, Pradipta, M.F., Purbonegoro, J., and Pratiwi, A.E., 

2025, Preparation and performance of 3-APTMS-modified NiO/γ-Al₂O₃ for 

high-efficiency biodiesel production from used palm oil, J. Environ. Chem. 

Eng., 13, 116149. 

Trisunaryanti, W., Triyono, Wijaya, K., Kartini, I., Purwono, S., Rodiansono, Mara, 

A., and Budiansyah, A., 2023, Preparation of Mo-impregnated mordenite 

catalysts for the conversion of refined kernel palm oil into bioavtur, 

Communications in Science and Technology, 8, 226–234. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



71 

 

Trisunaryanti, W., Wijaya, K., Kartini, I., Purwono, S., Rodiansono, Mara, A., and 

Rahma, A.S., 2024, Hydrodeoxygenation of refined palm kernel oil (RPKO) 

into bio-jet fuel using Mo/H-ZSM-5 catalysts, Reaction Kinetics, Mechanisms 

and Catalysis, 137, 843–878. 

Trisunaryanti, W., Wijaya, K., and Tazkia, A.M., 2024, Preparation of Ni/ZSM-5 

and Mo/ZSM-5 catalysts for hydrotreating palm oil into biojet fuel, 

Communications in Science and Technology, 9, 161–169. 

Triyono, 2002, Effect of Impregnation Procedure of Pt/γ-Al2O3 Catalysts Upon 

Catalytic Oxidation of CO, Indones. J. Chem, 2, 8–11. 

Triyono, T., Trisunaryanti, W., Dwi Ristiana, D., and Puji Hastuti, L., 2019, Kinetic 

Study of α-cellulose Hydrocracking Using Ni and Pd Supported on Mordenite 

Catalysts, Orient. J. Chem., 35, 643–647. 

Verma, V., Mishra, A., Anand, M., Farooqui, S.A., and Sinha, A.K., 2023, Catalytic 

hydroprocessing of waste cooking oil for the production of drop-in aviation 

fuel and optimization for improving jet biofuel quality in a fixed bed reactor, 

Fuel, 333, . 

Wang, W.C. and Tao, L., 2016, Bio-jet fuel conversion technologies, Renewable 

and Sustainable Energy Reviews, 53, 801–822. 

Why, E.S.K., Ong, H.C., Lee, H.V., Chen, W.-H., Asikin-Mijan, N., and Varman, 

M., 2021, Conversion of bio-jet fuel from palm kernel oil and its blending 

effect with jet A-1 fuel, Energy Convers. Manag., 243, 114311. 

Widiyadi, A., Guspiani, G.A., Riady, J., Andreanto, R., Chaiunnisa, S.D., and 

Widayat, W., 2018, Preparation and Characterization of NiMo/Al2O3Catalyst 

for Hydrocracking Processing,. In, E3S Web of Conferences. EDP Sciences. 

Wijaya, K., Saviola, A.J., Amin, A.K., Vebryana, M.F., Bhagaskara, A., Ekawati, 

H.A., Ramadhani, S., Saputra, D.A., and 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., 19, 361–371. 

Yang, J., Xin, Z., He, Q. (Sophia), Corscadden, K., and Niu, H., 2019, An overview 

on performance characteristics of bio-jet fuels, Fuel, 237, 916–936. 

Yuwana, A., 2024, Developing Standardized Multidimensional WBS in Aviation 

Fuel Facilities Project to Strengthen FEL Phase and Build Up Digitalization 

Data, PM World Journal, 13, 1–52. 

Zepeda, T.A., 2025, Ultrasonic-assistance influence on the impregnation method 

for high metal loading CoMo/Ti-HMS catalysts, Appl. Catal. A Gen., 693, 

120135. 

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



72 

 

Zhang, J., Li, B., Zhang, W., Deng, H., and Wang, H., 2019, Preparation of copper-

based catalysts by ultrasonic co-impregnation to catalyze the hydrogenation of 

sec-butyl acetate, J. Dispers. Sci. Technol., 41, 338–347. 

Zhang, Y., Liao, Y., Shi, G., Wang, W., and Su, B., 2020, Preparation, 

characterization, and catalytic performance of Pd–Ni/AC bimetallic nano-

catalysts, Green Process. Synth., 9, 760–769. 

Zhang, Z., Wang, Q., Chen, H., and Zhang, X., 2017, Hydroconversion of Waste 

Cooking Oil into Green Biofuel over Hierarchical USY-Supported NiMo 

Catalyst: A Comparative Study of Desilication and Dealumination, Catalysts, 

7, 281. 

Zhu, X., Cho, H., Pasupong, M., and Regalbuto, J.R., 2013, Charge-Enhanced Dry 

Impregnation: A Simple Way to Improve the Preparation of Supported Metal 

Catalysts, ACS Catal, 3, 625–630. 

  

  

SINTESIS KATALIS NiMo/????-Al2O3 DENGAN IMPREGNASI ULTRASONIK UNTUK
HYDROTREATING REFINED, BLEACHED,
AND DEODORIZED PALM OIL (RBDPO) MENJADI BIOAVTUR
Frisma Dheanova, Prof. Dr. Triyono, S.U.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

