
 

66 

DAFTAR PUSTAKA 

Abdulhadi, S.A. and Alwan, H.H., 2023, Oxidative desulfurization of model fuel 
using a NiO-MoO3 catalyst supported by activated carbon: Optimization 
study, South African Journal of Chemical Engineering, 43, 190–196. 

Abro, R., Abdeltawab, A.A., Al-Deyab, S.S., Yu, G., Qazi, A.B., Gao, S., and Chen, 
X., 2014, A review of extractive desulfurization of fuel oils using ionic 
liquids, RSC Advances, 4, 35302–35317. 

Akbari, A., Omidkhah, M., and Darian, J.T., 2014, Investigation of process 
variables and intensification effects of ultrasound applied in oxidative 
desulfurization of model diesel over MoO3/Al2O3 catalyst, Ultrasonics 
Sonochemistry, 21, 692–705. 

Akbari, A., Omidkhah, M., and Towfighi Darian, J., 2015, Facilitated and selective 
oxidation of thiophenic sulfur compounds using MoOx/Al2O3–H2O2 system 
under ultrasonic irradiation, Ultrasonics Sonochemistry, 23, 231–237. 

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 Materials, 382, 113357. 

Arora, S., Singh, R., Khan, R., Kunzru, D., and Sivakumar, S., 2025, Challenges 
and opportunities to design a highly active hydrodesulfurization catalyst: A 
comprehensive review, Molecular Catalysis, 583, 115220. 

Aziz, I., Sugita, P., Darmawan, N., Dwiatmoko, A.A., and Rustyawan, W., 2024, 
Green diesel synthesis from palm fatty acid distillate using a nickel 
phosphide catalyst: Optimization by Box-Behnken design, Bioresource 
Technology Reports, 27, 101897. 

Bardestani, R., Patience, G.S., and Kaliaguine, S., 2019, Experimental methods in 
chemical engineering: specific surface area and pore size distribution 
measurements—BET, BJH, and DFT, Canadian Journal of Chemical 
Engineering, 97, 2781–2791. 

Barilla, G.R.H., Chen, C.A.W., Valencia, M.Z.M., Dugos, N.P., and Choi, A.E.S., 
2022, Mixing assisted oxidative desulfurization using a synthesized catalyst 
of the activated carbon supported phosphotungstic acid: A process 
optimization study, South African Journal of Chemical Engineering, 42, 
61–71. 

Barroso-Bogeat, A., Alexandre-Franco, M., Fernández-González, C., and Gómez-
Serrano, V., 2014, FT-IR analysis of pyrone and chromene structures in 
activated carbon, Energy & Fuels, 28, 4096–4103. 

DESULFURISASI OKSIDATIF DIBENZOTIOFENA BERBANTUAN ULTRASONIK MENGGUNAKAN
KATALIS Co, Mo, DAN CoMo
YANG TERIMPREGNASI PADA KARBON AKTIF
Ganjar Andhulangi, Prof. Dra. Wega Trisunaryanti, M.Si., Ph.D. Eng. (Pembimbing I); Prof. Dr. Triyono, S.U. (Pembimbing II)
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



67 

 

Besselmann, S., Freitag, C., Hinrichsen, O., and Muhler, M., 2001, Temperature-
programmed reduction and oxidation experiments with V2O5/TiO2 
catalysts, Physical Chemistry Chemical Physics, 3, 4633–4638. 

Bezerra, M.A., Santelli, R.E., Oliveira, E.P., Villar, L.S., and Escaleira, L.A., 2008, 
Response surface methodology (RSM) as a tool for optimization in 
analytical chemistry, Talanta, 76, 965–977. 

Bhasarkar, J.B., Chakma, S., and Moholkar, V.S., 2015, Investigations in physical 
mechanism of the oxidative desulfurization process assisted simultaneously 
by phase transfer agent and ultrasound, Ultrasonics Sonochemistry, 24, 98–
106. 

Bo, S., Lin, H., Zhang, J., Liao, W., Yang, K., Su, T., Lü, H., and Zhu, Z., 2024, In 
situ encapsulation of ultrasmall MoO3 nanoparticles into beta zeolite for 
oxidative desulfurization, Green Chemistry, 26, 2661–2672. 

Boshagh, F., Rahmani, M., and Zhu, W., 2022, Recent advances and challenges in 
developing technological methods assisting oxidative desulfurization of 
liquid fuels: A review, Energy & Fuels, 36, 12961–12985. 

Cao, Y., Wang, H., Ding, R., Wang, L., Liu, Z., and Lv, B., 2020, Highly efficient 
oxidative desulfurization of dibenzothiophene using Ni modified MoO3 
catalyst, Applied Catalysis A: General, 589, 117308. 

Castillo, K., Parsons, J.G., Chavez, D., and Chianelli, R.R., 2009, Oxidation of 
dibenzothiophene to dibenzothiophene-sulfone using silica gel, Journal of 
Catalysis, 268, 329–334. 

Danmaliki, G.I. and Saleh, T.A., 2017, Effects of bimetallic Ce/Fe nanoparticles on 
the desulfurization of thiophenes using activated carbon, Chemical 
Engineering Journal, 307, 914–927. 

Duarte, F.A., Mello, P.D.A., Bizzi, C.A., Nunes, M.A.G., Moreira, E.M., Alencar, 
M.S., Motta, H.N., Dressler, V.L., and Flores, É.M.M., 2011, Sulfur 
removal from hydrotreated petroleum fractions using ultrasound-assisted 
oxidative desulfurization process, Fuel, 90, 2158–2164. 

Ezati, M., Khosravi-Nikou, M.R., and Behbahani, R.M., 2025, Investigation of 
HPW/SBA-15/PAni nanocomposite as a new heterogeneous catalyst in the 
ultrasound-assisted oxidative desulfurization process: Experimental, 
statistical analysis and optimization, Journal of Molecular Structure, 1339, 
142406. 

Ghorbani, N. and Moradi, G., 2019, Oxidative desulfurization of model and real oil 
samples using Mo supported on hierarchical alumina–silica: Process 
optimization by Box–Behnken experimental design, Chinese Journal of 

DESULFURISASI OKSIDATIF DIBENZOTIOFENA BERBANTUAN ULTRASONIK MENGGUNAKAN
KATALIS Co, Mo, DAN CoMo
YANG TERIMPREGNASI PADA KARBON AKTIF
Ganjar Andhulangi, Prof. Dra. Wega Trisunaryanti, M.Si., Ph.D. Eng. (Pembimbing I); Prof. Dr. Triyono, S.U. (Pembimbing II)
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



68 

 

Chemical Engineering, 27, 2759–2770. 

Griffith, C.A., Krul, S.E., Hoehn, S.J., Mao, E., Sleyko, G., and Crespo-Hernández, 
C.E., 2023, Excited state dynamics of dibenzothiophene derivatives, 
Journal of Physical Chemistry B, 127, 5924–5932. 

Guerrero-Pérez, M.O. and Patience, G.S., 2020, Experimental methods in chemical 
engineering: Fourier transform infrared spectroscopy—FTIR, Canadian 
Journal of Chemical Engineering, 98, 25–33. 

Hargreaves, J.S.J., 2005, Powder X-ray diffraction and heterogeneous catalysis, 
Crystallography Reviews, 11, 21–34. 

Haruna, A., Merican, Z.M.A., and Musa, S.G., 2022, Recent advances in catalytic 
oxidative desulfurization of fuel oil – A review, Journal of Industrial and 
Engineering Chemistry, 112, 20–36. 

Houda, S., Lancelot, C., Blanchard, P., Poinel, L., and Lamonier, C., 2021, 
Ultrasound assisted oxidative desulfurization of marine fuels on 
MoO3/Al2O3 catalyst, Catalysis Today, 377, 221–228. 

Jalali, M.R. and Sobati, M.A., 2017, Intensification of oxidative desulfurization of 
gas oil by ultrasound irradiation: Optimization using Box–Behnken design 
(BBD), Applied Thermal Engineering, 111, 1158–1170. 

Jia, Y., Li, G., and Ning, G., 2011, Efficient oxidative desulfurization (ODS) of 
model fuel with H2O2 catalyzed by MoO3/γ-Al2O3 under mild and solvent 
free conditions, Fuel Processing Technology, 92, 106–111. 

Kadijani, J.A., Narimani, E., and Kadijani, H.A., 2016, Using response surface 
methodology to optimize ultrasound-assisted oxidative desulfurization, 
Korean Journal of Chemical Engineering, 33, 1286–1295. 

Kampouraki, Z.C., Giannakoudakis, D.A., Triantafyllidis, K.S., and Deliyanni, 
E.A., 2019, Catalytic oxidative desulfurization of a 4,6-DMDBT containing 
model fuel by metal-free activated carbons: The key role of surface 
chemistry, Green Chemistry, 21, 6685–6698. 

Kayiwa, R., Kasedde, H., Lubwama, M., and Kirabira, J.B., 2021, Mesoporous 
activated carbon yielded from pre-leached cassava peels, Bioresources and 
Bioprocessing, 8, 53. 

Krishnamoorthy, A. and Yildiz, B., 2015, Quantifying the origin of inter-adsorbate 
interactions on reactive surfaces for catalyst screening and design, Physical 
Chemistry Chemical Physics, 17, 22227–22234. 

Lashina, E.A., Slavinskaya, E.M., Stonkus, O.A., and Boronin, A.I., 2024, 
Abnormally narrow peaks in TPR-H2 over Pt/CeO2: Experiment and 

DESULFURISASI OKSIDATIF DIBENZOTIOFENA BERBANTUAN ULTRASONIK MENGGUNAKAN
KATALIS Co, Mo, DAN CoMo
YANG TERIMPREGNASI PADA KARBON AKTIF
Ganjar Andhulangi, Prof. Dra. Wega Trisunaryanti, M.Si., Ph.D. Eng. (Pembimbing I); Prof. Dr. Triyono, S.U. (Pembimbing II)
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



69 

 

mathematical modelling, International Journal of Hydrogen Energy, 89, 
590–604. 

Li, B., Chen, G., Zhang, H., and Sheng, C., 2014, Development of non-isothermal 
TGA–DSC for kinetics analysis of low temperature coal oxidation prior to 
ignition, Fuel, 118, 385–391. 

Li, Z., Zhang, M., Yang, Z., Liu, Y., and Yu, J., 2022, Exothermic characteristics 
of coal during low-temperature oxidation based on grey correlation method, 
Energy Reports, 8, 6744–6752. 

Lim, X. Bin and Ong, W.-J., 2021, A current overview of the oxidative 
desulfurization of fuels utilizing heat and solar light: From materials design 
to catalysis for clean energy, Nanoscale Horizons, 6, 588–633. 

Lima, T.M., de Macedo, V., Silva, D.S.A., Castelblanco, W.N., Pereira, C.A., 
Roncolatto, R.E., Gawande, M.B., Zbořil, R., Varma, R.S., and Urquieta-
González, E.A., 2020, Molybdenum-promoted cobalt supported on SBA-
15: Steam and sulfur dioxide stable catalyst for CO oxidation, Applied 
Catalysis B: Environmental, 277, 119248. 

Lin, Y., Feng, L., Li, X., Chen, Y., Yin, G., and Zhou, W., 2020, Study on 
ultrasound-assisted oxidative desulfurization for crude oil, Ultrasonics 
Sonochemistry, 63, 104946. 

Liu, X., Lin, B., and Zhang, Y., 2016, Sulfur dioxide emission reduction of power 
plants in China: current policies and implications, Journal of Cleaner 
Production, 113, 133–143. 

Liu, Z., Aslam, S., Subhan, F., Yan, Z., Yaseen, M., and Nazir, A., 2025, Zinc oxide 
nanoparticles constructed in 3D confined spaces of TOK for oxidative 
desulfurization of fuels, Separation and Purification Technology, 364, 
132490. 

Ma, C., Chen, D., Liu, F., Sun, X., Xiao, F., and Dai, B., 2015, Oxidative 
desulfurization of a model fuel using ozone oxidation generated by 
dielectric barrier discharge plasma combined with Co3O4/γ-Al2O3 catalysis, 
RSC Advances, 5, 96945–96952. 

Mansourian, S.H., Shahhosseini, S., and Maleki, A., 2019, Optimization of 
oxidative polymerization-desulfurization of a model fuel using 
polyoxometalate: Effect of ultrasound irradiation, Journal of Industrial and 
Engineering Chemistry, 80, 576–589. 

Masoomi, M.Y., Bagheri, M., and Morsali, A., 2015, Application of two cobalt-
based metal–organic frameworks as oxidative desulfurization catalysts, 
Inorganic Chemistry, 54, 11269–11275. 

DESULFURISASI OKSIDATIF DIBENZOTIOFENA BERBANTUAN ULTRASONIK MENGGUNAKAN
KATALIS Co, Mo, DAN CoMo
YANG TERIMPREGNASI PADA KARBON AKTIF
Ganjar Andhulangi, Prof. Dra. Wega Trisunaryanti, M.Si., Ph.D. Eng. (Pembimbing I); Prof. Dr. Triyono, S.U. (Pembimbing II)
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



70 

 

Mitra, S., Racha, S.M., Shown, B., Mandal, S., and Das, A.K., 2023, New insights 
on oxidative desulfurization for low sulfur residual oil production, 
Sustainable Energy & Fuels, 7, 270–279. 

Mofidi, M. and Shahhosseini, S., 2022, Ultrasound-assisted oxidative 
desulfurization of a model fuel using a deep eutectic solvent: Optimization 
and experimental design, Chemical Engineering and Processing - Process 
Intensification, 171, 108724. 

Muhammad, Y., Shoukat, A., Rahman, A.U., Rashid, H.U., and Ahmad, W., 2018, 
Oxidative desulfurization of dibenzothiophene over Fe promoted Co–
Mo/Al2O3 and Ni–Mo/Al2O3 catalysts using hydrogen peroxide and formic 
acid as oxidants, Chinese Journal of Chemical Engineering, 26, 593–600. 

El Naggar, A.M.A., El Sayed, H.A., Salem, A.A., and AbdEl-Sattar, N.E.A., 2020, 
New approach for catalytic production of ultralow-sulfur diesel fuels using 
binary composed catalysts consisting of cobalt nanoparticles, Industrial & 
Engineering Chemistry Research, 59, 7277–7290. 

Nixon, W.C., 1969, Scanning electron microscopy, Contemporary Physics, 10, 71–
96. 

Pham, D.D., Nguyen, T.M., Ho, T.H., Le, Q. V., and Nguyen, D.L.T., 2024, 
Advancing hydrodesulfurization in heavy Oil: Recent developments, 
challenges, and future prospects, Fuel, 372, 132082. 

Rahimi, M., Shahhosseini, S., and Movahedirad, S., 2019, Hydrodynamic and mass 
transfer investigation of oxidative desulfurization of a model fuel using an 
ultrasound horn reactor, Ultrasonics Sonochemistry, 52, 77–87. 

Rajendran, A., Cui, T., Fan, H., Yang, Z., Feng, J., and Li, W., 2020, A 
comprehensive review on oxidative desulfurization catalysts targeting clean 
energy and environment, Journal of Materials Chemistry A, 8, 2246–2285. 

Ranga, C., Alexiadis, V.I., Lauwaert, J., Lødeng, R., and Thybaut, J.W., 2019, 
Effect of Co incorporation and support selection on deoxygenation 
selectivity and stability of (Co)Mo catalysts in anisole HDO, Applied 
Catalysis A: General, 571, 61–70. 

Safa, M.A., Al-Majren, R., Al-Shamary, T., Park, J. Il, and Ma, X., 2017, Removal 
of sulfone compounds formed in oxidative desulfurization of middle 
distillate, Fuel, 194, 123–128. 

Saha, B., Vedachalam, S., and Dalai, A.K., 2021, Review on recent advances in 
adsorptive desulfurization, Fuel Processing Technology, 214, 106685. 

Sahraei, S., 2023, Assessment of reaction parameters in the oxidative 
desulfurization reaction, Energy & Fuels, 37, 15373–15393. 

DESULFURISASI OKSIDATIF DIBENZOTIOFENA BERBANTUAN ULTRASONIK MENGGUNAKAN
KATALIS Co, Mo, DAN CoMo
YANG TERIMPREGNASI PADA KARBON AKTIF
Ganjar Andhulangi, Prof. Dra. Wega Trisunaryanti, M.Si., Ph.D. Eng. (Pembimbing I); Prof. Dr. Triyono, S.U. (Pembimbing II)
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



71 

 

Saji, R., Ramani, A., Gandhi, K., Seth, R., and Sharma, R., 2024, Application of 
FTIR spectroscopy in dairy products: A systematic review, Food and 
Humanity, 2, . 

Saleh, T.A., AL-Hammadi, S.A., Abdullahi, I.M., and Mustaqeem, M., 2018, 
Synthesis of molybdenum cobalt nanocatalysts supported on carbon for 
hydrodesulfurization of liquid fuels, Journal of Molecular Liquids, 272, 
715–721. 

Saleh, T.A., Al-Hammadi, S.A., Tanimu, A., and Alhooshani, K., 2018, Ultra-deep 
adsorptive desulfurization of fuels on cobalt and molybdenum nanoparticles 
loaded on activated carbon derived from waste rubber, Journal of Colloid 
and Interface Science, 513, 779–787. 

Salonikidou, E.D., Giannakoudakis, D.A., Deliyanni, E.A., and Triantafyllidis, 
K.S., 2022, Deep desulfurization of model fuels by metal-free activated 
carbons: The impact of surface oxidation and antagonistic effects by mono- 
and poly-aromatics, Journal of Molecular Liquids, 351, 118661. 

Shi, Y., Liu, G., Zhang, B., and Zhang, X., 2016, Oxidation of refractory sulfur 
compounds with molecular oxygen over a Ce–Mo–O catalyst, Green 
Chemistry, 18, 5273–5279. 

Sikarwar, P., Kumar, U.K.A., Gosu, V., and Subbaramaiah, V., 2018, Synergetic 
effect of cobalt-incorporated acid-activated GAC for adsorptive 
desulfurization of dbt under mild conditions, Journal of Chemical & 
Engineering Data, 63, 2975–2985. 

Silva, T.P., Paixão, S.M., Tavares, J., Paradela, F., Crujeira, T., Roseiro, J.C., and 
Alves, L., 2024, Streamlining the biodesulfurization process: development 
of an integrated continuous system prototype using Gordonia alkanivorans 
strain 1B, RSC Advances, 14, 725–742. 

Song, X., Zhou, X., and Lv, X., 2023, Quantitative evaluation of pore connectivity 
of shales with a type H3 sorption hysteresis loop, Journal of Asian Earth 
Sciences, 247, 105595. 

Taghavimoghaddam, J., Knowles, G.P., and Chaffee, A.L., 2012, Preparation and 
characterization of mesoporous silica supported cobalt oxide as a catalyst 
for the oxidation of cyclohexanol, Journal of Molecular Catalysis A: 
Chemical, 358, 79–88. 

Tazibet, S., Boucheffa, Y., Lodewyckx, P., Velasco, L.F., and Boutillara, Y., 2016, 
Evidence for the effect of the cooling down step on activated carbon 
adsorption properties, Microporous and Mesoporous Materials, 221, 67–
75. 

DESULFURISASI OKSIDATIF DIBENZOTIOFENA BERBANTUAN ULTRASONIK MENGGUNAKAN
KATALIS Co, Mo, DAN CoMo
YANG TERIMPREGNASI PADA KARBON AKTIF
Ganjar Andhulangi, Prof. Dra. Wega Trisunaryanti, M.Si., Ph.D. Eng. (Pembimbing I); Prof. Dr. Triyono, S.U. (Pembimbing II)
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



72 

 

Teixeira, I.F., Oliveira, A.A.D.S., Christofani, T., and Moura, F.C.C., 2013, 
Biphasic oxidation promoted by magnetic amphiphilic nanocomposites 
undergoing a reversible emulsion process, Journal of Materials Chemistry 
A, 1, 10203–10208. 

Triantafyllidis, K.S. and Deliyanni, E.A., 2014, Desulfurization of diesel fuels: 
Adsorption of 4,6-DMDBT on different origin and surface chemistry 
nanoporous activated carbons, Chemical Engineering Journal, 236, 406–
414. 

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, Journal of 
Environmental Chemical Engineering, 13, 116149. 

Tugrul Albayrak, A. and Tavman, A., 2022, Sono-oxidative desulfurization of fuels 
using heterogeneous and homogeneous catalysts: A comprehensive review, 
Ultrasonics Sonochemistry, 83, 105845. 

Uo, M., Wada, T., and Sugiyama, T., 2015, Applications of X-ray fluorescence 
analysis (XRF) to dental and medical specimens, Japanese Dental Science 
Review, 51, 2–9. 

Xu, Lingchao, Huang, H., Xu, Lixian, Zhu, D., Zhang, B., He, J., Li, H., and Jiang, 
W., 2025, Encapsulation of cobalt molybdate on modified hierarchical 
porous TS-1 zeolite catalyst for efficient oxidative desulfurization of fuel, 
Separation and Purification Technology, 354, 129385. 

Yantasee, W., Lin, Y., Fryxell, G.E., Alford, K.L., Busche, B.J., and Johnson, C.D., 
2004, Selective removal of copper(II) from aqueous solutions using fine-
grained activated carbon functionalized with amine, Industrial & 
Engineering Chemistry Research, 43, 2759–2764. 

Yaseen, M., Khattak, S., Ullah, S., Subhan, F., Ahmad, W., Shakir, M., and Tong, 
Z., 2022, Oxidative desulfurization of model and real petroleum distillates 
using Cu or Ni impregnated banana peels derived activated carbon–NaClO 
catalyst–oxidant system, Chemical Engineering Research and Design, 179, 
107–118. 

Zaidi, Z., Gupta, Y., Gayatri, S.L., and Singh, A., 2023, A comprehensive 
discussion on fuel combustion and desulfurization technologies, Inorganic 
Chemistry Communications, 154, 110964. 

Zeng, Q., Tan, J., Gao, B., Cai, T., Zhang, Q., Liu, Y.L., Chang, S., Zhao, S., and 
Wu, S., 2023, Embedding Co in perovskite MoO3 for superior catalytic 
oxidation of refractory organic pollutants with peroxymonosulfate, 
Chemosphere, 314, 137726. 

DESULFURISASI OKSIDATIF DIBENZOTIOFENA BERBANTUAN ULTRASONIK MENGGUNAKAN
KATALIS Co, Mo, DAN CoMo
YANG TERIMPREGNASI PADA KARBON AKTIF
Ganjar Andhulangi, Prof. Dra. Wega Trisunaryanti, M.Si., Ph.D. Eng. (Pembimbing I); Prof. Dr. Triyono, S.U. (Pembimbing II)
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



73 

 

Zhang, P., Tong, Y., Zhu, M., and Dai, B., 2020, Oxidative desulfurization of 
dibenzothiophene catalyzed by molybdenum dioxide immobilized on 
zirconia-modified silica, New Journal of Chemistry, 44, 3786–3793. 

Zhao, C., Ge, L., Mai, L., Li, X., Chen, S., Li, Q., Li, S., Yao, L., Wang, Y., and 
Xu, C., 2023, Review on coal-based activated carbon: Preparation, 
modification, application, regeneration, and perspectives, Energy & Fuels, 
37, 11622–11642. 

Zhao, S., Lv, Y., Li, X., Jiao, W., and Wang, R., 2024, Amorphous MoOx loaded 
on N-doped carbon-modified SiO2 for strongly enhanced oxidative 
desulfurization activity, Separation and Purification Technology, 336, 
126297. 

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 Catalysis, 3, 625–630. 

  

DESULFURISASI OKSIDATIF DIBENZOTIOFENA BERBANTUAN ULTRASONIK MENGGUNAKAN
KATALIS Co, Mo, DAN CoMo
YANG TERIMPREGNASI PADA KARBON AKTIF
Ganjar Andhulangi, Prof. Dra. Wega Trisunaryanti, M.Si., Ph.D. Eng. (Pembimbing I); Prof. Dr. Triyono, S.U. (Pembimbing II)
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


