
 

 

57 

 

DAFTAR PUSTAKA 

Abdullah, M. H., Andre, O., Riyanto, W., Puspita, D., Budi, I., and Wulan, S., 2021, 

Optimization of Esterification and Transesterification Process for Biodiesel 

Production from Used Cooking Oil, J. Res. Technol., 7(2), 207–216. 

Abusweireh, R. S., Rajamohan, N., and Vasseghian, Y., 2022, Enhanced production 

of biodiesel using nanomaterials: A detailed review on the mechanism and 

influencing factors, Fuel, 319, 123862.  

Alhassan, F. H., Rashid, U., and Taufiq-Yap, Y. H., 2015, Synthesis of waste 

cooking oil-based biodiesel via effectual recyclable bi-functional Fe2O3-

MnO-SO4
2-/ZrO2 nanoparticle solid catalyst, Fuel, 142, 38–45.  

Al-Rubaye, A. F., Hameed, I. H., and Kadhim, M. J., 2017, A Review: Uses of Gas 

Chromatography-Mass Spectrometry (GC-MS) Technique for Analysis of 

Bioactive Natural Compounds of Some Plants, Int. J. Toxicol. Pharm. Res., 

9(01), 81-25. 

Al-Saadi, A., Mathan, B., and He, Y., 2020, Esterification and transesterification 

over SrO–ZnO/Al2O3 as a novel bifunctional catalyst for biodiesel 

production, Renew. Energy, 158, 388–399.  

Amenaghawon, A. N., Obahiagbon, K., Isesele, V., and Usman, F., 2022, 

Optimized biodiesel production from waste cooking oil using a functionalized 

bio-based heterogeneous catalyst, Clean. Eng. Technol., 8, 100501.  

Amira, Olaniyi, P., Babalola, O., and Mary, O. A., 2014, Physicochemical 

Properties of Palm Kernel Oil, Curr. Res. J. Biol., 6(5), 205–207. 

Aneu, 2022, Preparasi dan Karakterisasi Katalis SO4/SiO2 dan KF/SiO2 serta 

Aplikasinya pada Sintesis Biodiesel dari Limbah  Minyak Sawit, Disertasi, 

Departemen Kimia FMIPA UGM, Yogyakarta. 

Anonim, 2015, Peraturan Menteri Energi dan Sumber Daya Mineral Republik 

Indonesia No. 12 tentang Perubahan Ketiga atas Peraturan Menteri Energi 

dan Sumber Daya Mineral Nomor 32 Tahun 2008 tentang Penyediaan, 

Pemanfaatan, dan Tata Niaga Bahan Bakar Nabati (Biofuel) sebagai Bahan 

Bakar Lain. 

Anuradha, S., Raj, J. A., Vijayaraghavan, R., and Viswanathan, B., 2014, Sulphated  

Fe2O3-TiO2 catalysed transesterification of soybean oil to biodiesel, Indian J. 

Chem., 53A, 1493-1499. 

Ariani, B., and Wahyudi, D., 2022, Numerical Comparison of B20 Biodiesel and 

Petroleum Diesel in terms of Performance, Combustion, and Emission at 

Constant Speed, IOP Conf. Ser.: Earth Environ. Sci., 1(1095), 01201.  

Ashok, A., Ratnaji, T., John Kennedy, L., Judith Vijaya, J., and Gnana Pragash, R., 

2021, Magnetically  recoverable  Mg substituted zinc ferrite nanocatalyst  for

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



58 

 

 

 

biodiesel production: Process optimization, kinetic and thermodynamic 

analysis, Renew. Energy, 163, 480–494. 

Badan Standarisasi Nasional, 2015, SNI 7431:2015, Mutu dan Metode Uji Minyak 

Nabati Murni untuk Bahan Bakar Motor Diesel Putaran Sedang, BSN, 

Jakarta. 

Banković-Ilić, I. B., Miladinović, M. R., Stamenković, O. S., and Veljković, V. B., 

2017, Application of nano CaO–based catalysts in biodiesel synthesis, 

Renew. Sustain. Energy Rev., 72, 746–760.  

Boz, N., Degirmenbasi, N., and Kalyon, D. M., 2015, Esterification and 

transesterification of waste cooking oil over Amberlyst 15 and modified 

Amberlyst 15 catalysts, Appl. Catal. B: Environ., 165, 723–730.  

Castro, L. da S., Barañano, A. G., Pinheiro, C. J. G., Menini, L., and Pinheiro, P. 

F., 2019, Biodiesel production from cotton oil using heterogeneous CaO 

catalysts from eggshells prepared at different calcination temperatures, Green 

Process. Synth., 8(1), 235–244.  

Chanakaewsomboon, I., Tongurai, C., Photaworn, S., Kungsanant, S., and Nikhom, 

R., 2020, Investigation of saponification mechanisms in biodiesel production: 

Microscopic visualization of the effects of FFA, water and the amount of 

alkaline catalyst, J. Environ. Chem. Eng., 8, 103538. 

Dechapinan, S., Judprasong, K., On-Nom, N., and Tangsuphoom, N., 2017, 

Calcium from Pacific White Shrimp (Litopeneaus vannamei) Shells: 

Properties and Function as Fortificant in Soy Milk, FABJ, 3(5), 176–195.  

Degfie, T. A., Mamo, T. T., and Mekonnen, Y. S., 2019,  Optimized Biodiesel 

Production from Waste Cooking Oil (WCO) using Calcium Oxide (CaO) 

Nano-catalyst, Sci. Rep., 9, 18982.  

Díaz, L., Escalante, D., Rodríguez, K. E., Kuzmina, Y., and González, L. A., 2022, 

Response surface methodology for continuous biodiesel production from 

Jatropha curcas oil using Li/pumice as catalyst in a packed-bed reactor 

assisted with diethyl ether as cosolvent, Chem. Eng. Process., 179, 109065. 

El yaakouby, I., Rhrissi, I., Abouliatim, Y., Hlaibi, M., and Kamil, N., 2023, 

Moroccan sardine scales as a novel and renewable source of heterogeneous 

catalyst for biodiesel production using palm fatty acid distillate, Renew. 

Energy, 217, 119223. 

Esmaeili, H., 2022, A critical review on the economic aspects and life cycle 

assessment of biodiesel production using heterogeneous nanocatalysts, Fuel 

Process. Technol., 230, 107224.  

Ezzah-Mahmudah, S., Lokman, I. M., Saiman, M. I., and Taufiq-Yap, Y. H., 2016, 

Synthesis and characterization of Fe2O3/CaO derived from Anadara Granosa 

for methyl ester production, Energy Conv. Manag., 126, 124–131.  

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



59 

 

 

 

Gonzaga, V. E., Romero, R., Gómez-Espinosa, R. M., Romero, A., Martínez, S. L., 

and Natividad, R., 2021, Biodiesel Production from Waste Cooking Oil 

Catalyzed by a Bifunctional Catalyst, ACS Omega, 6(37), 24092–24105.  

Fadhil, A. B., Aziz, A. M., and Al-Tamer, M. H., 2016, Biodiesel production from 

Silybum marianum L. seed oil with high FFA content using sulfonated carbon 

catalyst for esterification and base catalyst for transesterification, Energy 

Conv. Manag., 108, 255–265.  

Farooq, M., Ramli, A., dan Naeem, A., 2015, Biodiesel production from low FFA 

waste cooking oil using heterogeneous catalyst derived from chicken bones, 

Renew. Energy, 76, 362-368.  

Fitriana, N., Handayani, L., dan Nurhayati, N., 2019, Penambahan nanokalsium 

cangkang tiram (Crassostrea gigas) pada pakan dengan dosis berbeda 

terhadap pertumbuhan udang galah (Macrobachium rosenbergii), Acta 

Aquatica: Aquat. Sci. J., 6(2), 80-85.  

Fu, J., Chen, L., Lv, P., Yang, L., and Yuan, Z., 2015, Free fatty acids esterification 

for biodiesel production using self-synthesized macroporous cation exchange 

resin as solid acid catalyst, Fuel, 154, 1–8.  

Gaber, A., Abdel- Rahim, M. A., Abdel-Latief, A. Y., and Abdel-Salam, M. N., 

2014, Influence of calcination temperature on the structure and porosity of 

nanocrystalline SnO2 synthesized by a conventional precipitation method, Int. 

J. Electrochem. Sci., 9(1), 81–95.  

Galván-Ruiz, M., Hernández, J., Baños, L., Noriega-Montes, J., and Rodríguez-

García, M. E., 2009, Characterization of Calcium Carbonate, Calcium Oxide, 

and Calcium Hydroxide as Starting Point to the Improvement of Lime for 

Their Use in Construction, J. Mater. Civ. Eng., 21(11), 694–698.  

Gao, Y., Wei, J., Yuan, J., Zhang, X., Li, F., and Xiang, J., 2017, Transcriptome 

analysis on the exoskeleton formation in early developmetal stages and 

reconstruction scenario in growth-moulting in Litopenaeus vannamei, Sci. 

Rep., 7, 1098.  

Gebremariam, S. N., and Marchetti, J. M., 2018, Techno-economic feasibility of 

producing biodiesel from acidic oil using sulfuric acid and calcium oxide as 

catalysts, Energy Conv. Manag., 171, 1712–1720.  

Guo, W., Zhu, Y., Han, Y.,  Wei, Y., and Luo, B., 2017,  Separation mechanism  of 

fatty acids from waste cooking oil and its flotation performance in iron ore 

desiliconization, Minerals, 7(12), 244.   

Halkos,  G. E.,  and  Gkampoura,  E. C.,  2020,  Reviewing   usage,  potentials, and 

limitations of renewable energy sources, Energies, 13(11), 2906.  

 

Hartanti, E. R., Vivin, S., dan Ayu, N., 2022, Persentase Kandungan Kalsium 

Oksida (CaO) Pada Katalis  Limbah Kulit Udang, Conf. Proc. on Waste Treat 

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



60 

 

 

 

Tech., 1(5), 10–13. 

Hasan, M., Jahan, R., Alam, M., Khatun, M., and Al-Reza, S., 2016, Study on 

Physicochemical Properties of Edible Oils Available in Bangladeshi Local 

Market, Arch. Curr. Res. Int., 6(1), 1–6.  

Helwani, Z., Zahrina, I., Yelmida, Neonufa, G., Syamsuddin, Y., Rahmasari, A., 

Othman, M. R., and Idroes, R., 2023, Production of high-performance 

biodiesel with a high oxidation stability through a fractionation method using 

urea, S. Afr. J. Chem. Eng. 45, 162–171.  

Ijeoma, K., and Prisca, U., 2015, Characterization of the Chemical Properties of 

Some Selected Refined Vegetable Oils Commonly Sold in Nigeria, Br. J. 

Appl. Sci. Technol., 5(6), 538–546.  

Istadi, I., Anggoro, D. D., Buchori, L., Rahmawati, D. A., and Intaningrum, D., 

2015, Active Acid Catalyst of Sulphated Zinc Oxide for Transesterification 

of Soybean Oil with Methanol to Biodiesel, Procedia Environ. Sci., 23, 385–

393.  

Jamil, F., Al-Muhatseb, A. H., Myint, M. T. Z., Al-Hinai, M., Al-Haj, L., Baawain, 

M., Al-Abri, M., Kumar, G., and Atabani, A. E., 2018, Biodiesel production 

by valorizing waste Phoenix dactylifera L. Kernel oil in the presence of 

synthesized heterogeneous metallic oxide catalyst (Mn@MgO-ZrO2), Energy 

Conv. Manag., 155, 128–137.  

Jindapon, W., and Ngamcharussrivichai, C., 2018, Heterogeneously catalyzed 

transesterification of palm oil with methanol to produce biodiesel over 

calcined dolomite: The role of magnesium oxide, Energy Conv. Manag., 171, 

1311–1321.  

Karkal, S. S., Rathod, D. R., Jamadar, A. S., Suresh, P. V., Kumar, H. N. P., and 

Kudre, T. G., 2024, Fenneropeanus indicus Shrimp Shell and Fishmeal Oil: 

A Novel Feedstock for Biodiesel Production and Bio Derived Heterogeneous 

Catalyst Development, Catal. Lett, 154(4), 1521–1536.  

Khan, H. M., Ali, C. H., Iqbal, T., Yasin, S., Sulaiman, M., Mahmood, H., Raashid, 

M., Pasha, M., and Mu, B., 2019, Current scenario and potential of biodiesel  

production from waste cooking oil in Pakistan: An overview, Chin. J. Chem. 

Eng., 27(10), 2238–2250. 

Khawaja, A. S., Zaheer, M. A., Ahmad, A., Mirani, A. A., and Ali, Z., 2023, 

Advances  in  limitations and  opportunities of  clean  biofuel   production  to  

promote decarbonization, Fuel, 342, 127662. 

La Ore, M.S., Wijaya, K., Trisunaryanti, W., Saputri, W. D., Heraldy, E., Yuwana, 

N. W., Hariani, P. L., Budiman, A., and Sudiono, S., 2020, The synthesis of 

SO4/ZrO2 and Zr/CaO catalysts via hydrothermal treatment and their  

application for conversion of low-grade coconut oil into biodiesel, J. Environ.  

Chem. Eng., 8(5).  

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



61 

 

 

 

Lee, H. V., Juan, J. C., Taufiq-Yap, Y. H., Kong, P. S., and Rahman, N. A., 2015, 

Advancement in heterogeneous base catalyzed technology: An efficient 

production of biodiesel fuels, Renew. Energy, 7(3), 032701.  

Lemos, D., and Weissman, D., 2021, Moulting in the grow-out of farmed shrimp: 

a review, Rev. Aquac. 13(1), 5–17.  

Li, E., Xu, C., Wang, X., Wang, S., Zhao, Q., Zhang, M., Qin, J. G., and Chen, L., 

2018, Gut Microbiota and its Modulation for Healthy Farming of Pacific 

White Shrimp Litopenaeus vannamei, Rev. Fish. Sci. Aquac., 26(3), 381–399. 

Li, H., Fang, Z., Smith, R. L., and Yang, S., 2016, Efficient valorization of biomass 

to biofuels with bifunctional solid catalytic materials, Prog. Energ. Combust. 

Sci., 55, 98–194.  

Lin, Y. C., Amesho, K. T. T., Chen, C. E., Cheng, P. C., and Chou, F. C., 2020, A 

cleaner process for green biodiesel synthesis from waste cooking oil using 

recycled waste oyster shells as a sustainable base heterogeneous catalyst 

under the microwave heating system, Sustain. Chem. Pharm., 17, 100310. 

Liu, F., Ma, X., Li, H., Wang, Y., Cui, P., Guo, M., Yaxin, H., Lu, W., Zhou, S., 

and Yu, M., 2020, Dilute sulfonic acid post functionalized metal organic 

framework as a heterogeneous acid catalyst for esterification to produce 

biodiesel, Fuel, 266, 117149. 

Lowe, B., Gardy, J., and Hassanpour, A., 2022, The Role of Sulfated Materials for 

Biodiesel Production from Cheap Raw Materials, Catalysts, 12(2), 223.  

Lugo-Méndez, H., Sánchez-Domínguez, M., Sales-Cruz, M., Olivares-Hernández, 

R., Lugo-Leyte, R., and Torres-Aldaco, A., 2021, Synthesis of biodiesel from 

coconut oil and characterization of its blends, Fuel, 295, 120595.  

Mansir, N., Teo, S. H., Rabiu, I., and Taufiq-Yap, Y. H., 2018, Effective biodiesel 

synthesis from waste cooking oil and biomass residue solid green catalyst. 

Chem. Eng. J., 347, 137–144.  

Marinković, D. M., Stanković, M. V., Veličković, A. V., Avramović, J. M., 

Miladinović, M. R., Stamenković, O. O., Veljković, V. B., and Jovanović, D. 

M., 2016, Calcium oxide as a promising heterogeneous catalyst for biodiesel 

production: Current state and perspectives, Renew. Sustain. Energy Rev.,56, 

1387–1408. 

Maulidiyah, Nurdin, M., Fatma, F., Natsir, M., and Wibowo, D., 2017, 

Characterization of methyl ester compound of biodiesel from industrial liquid 

waste of crude palm oil processing, Anal. Chem. Res., 12, 1–9.  

Mayasari, F., Dalimi, R., and Purwanto, W. W., 2019, Projection of biodiesel 

production in Indonesia to achieve national mandatory blending in 2025 using 

system dynamics modeling, Int. J. Energy Econ. Policy, 9(6), 421–429.  

Melero, J. A., Iglesias,  J., and Morales, G.,  2009, Heterogeneous acid catalysts for 

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



62 

 

 

 

biodiesel production: Current status and future challenges, Green Chem., 

11(9), 1285–1308.  

Mel’gunov, M. S., 2023, Application of the simple Bayesian classifier for the N2 

(77 K) adsorption/desorption hysteresis loop recognition, Adsorption, 29, 

199–208.  

Mishra, V. K., and Goswami, R., 2018, A review of production, properties and 

advantages of biodiesel, Biofuels, 9(2), 273–289.  

Mozartha, M., 2015, Hidroksiapatit Larut dalam Larutan Asam, Rasio Ca-P, 

Cakradonya. Dent. J., 2(7), 807–868. 

Núñez-Gómez, D., Rodrigues, C., Lapolli, F. R., and Lobo-Recio, M. A., 2021, 

Physicochemical Characterization of White Shrimp (Litopenaeus vannamei) 

Waste as a Low-Cost Chitinous Biomaterial, J. Polym. Environ., 29(2), 576–

587.  

Nurhayati, Amri, T. A., Annisa, N. F., and Syafitri, F., 2020, The Synthesis of 

Biodiesel from Crude Palm Oil (CPO) using CaO Heterogeneous Catalyst 

Impregnated H2SO4,Variation of Stirring Speed and Mole Ratio of Oil to 

Methanol, J. Phys. Conf. Ser., 1655, 012106.    

Ooi, H. K., Koh, X. N., Ong, H. C., Lee, H. V., Mastuli, M. S., Taufiq-Yap, Y. H., 

Alharthi, F. A., Alghamdi, A. A., and Mijan, N. A., 2021, Progress on 

modified calcium oxide derived waste-shell catalysts for biodiesel 

production, Catalysts, 11(2), 1–26.  

Pan, Z., Lou, Y., Yang, G., Ni, X., Chen, M., Xu, H., Miao, X., Liu, J., Hu, C., and 

Huang, Q., 2013, Preparation of calcium sulfate dihydrate and calcium sulfate 

hemihydrate with controllable crystal morphology by using ethanol additive, 

Ceram. Int., 39(5), 5495–5502.  

Perrin, J., Vielzeuf, D., Laporte, D., Ricolleau, A., Rossman, G. R., and  

Floquet, N., 2016,  Raman  characterization  of synthetic  magnesian   calcites, 

Am. Miner., 101(11), 2525–2538.  

Photaworn, S., Tongurai, C., and Kungsanunt, S., 2017, Process development of 

two-step esterification plus catalyst solution recycling on waste vegetable oil 

possessing high free fatty acid, Chem. Eng. Process.: Process Intensif., 118, 

1–8.  

Poonanan, A., Prukpaiboon, A., Dim, P. E., and Termtanun, M., 2021, Using 

shrimp shells as based catalysts for FAME production from palm oil 

feedstock, J. Met. Mater. Miner., 31(2), 78–83.  

Pratika,  R. A.,  Wijaya, K.,  and  Trisunaryanti,  W.,  2021,  Hydrothermal treatment  

of  SO4/TiO2  and TiO2/CaO as heterogeneous catalysts for  the conversion of  

Jatropha oil into biodiesel, J. Environ. Chem. Eng., 9(6), 106547. 

Rahadianti,  E. S., Yerizam, Y.,  and Martha, M.,  2018, Biodiesel  Production  from 

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



63 

 

 

 

Waste Cooking Oil, Indones. J. Fundamental Appl. Chem., 3(3), 77–82.  

Rasweefali, M. K., Sabu, S., Muhammed Azad, K. S., Raseel Rahman, M. K., 

Sunooj, K. V., Sasidharan, A., and Anoop, K. K., 2022, Influence of 

deproteinization and demineralization process sequences on the 

physicochemical and structural characteristics of chitin isolated from Deep-

sea mud shrimp (Solenocera hextii), Adv. Biomarker Sci. Technol., 4, 12–27.  

Rezania, S., Oryani, B., Park, J., Hashemi, B., Yadav, K. K., Kwon, E. E., Hur, J., 

and Cho, J., 2019, Review on transesterification of non-edible sources for 

biodiesel production with a focus on economic aspects, fuel properties and 

by-product applications, Energy Conv. Manag. 201, 112155. 

Ruatpuia, J. V. L., Changmai, B., Pathak, A., Alghamdi, L. A., Kress, T., Halder, 

G., Wheatley, A. E. H., and Rokhum, S. L., 2023, Green biodiesel production 

from Jatropha curcas oil using a carbon-based solid acid catalyst: A process 

optimization study, Renew. Energy, 206, 597–608. 

Sahar, Sadaf, S., Iqbal, J., Ullah, I., Bhatti, H. N., Nouren, S., Habib-ur-Rehman, 

Nisar, J., and Iqbal, M., 2018, Biodiesel production from waste cooking oil: 

An efficient technique to convert waste into biodiesel, Sustain. Cities Soc., 

41, 220–226.  

Sahu, G., Saha, S., Khuman, Y. S. C., Datta, S., and Chavan, P. D., 2020, 

Transesterification of Jatropha curcas Oil by using K Impregnated CaO 

Heterogeneous Catalyst, J. Sci. Ind. Res., 79, 1080-1086.  

Schreiber, M. W., Rodriguez-Niño, D., Gutiérrez, O. Y., and Lercher, J. A., 2016, 

Hydrodeoxygenation of fatty acid esters catalyzed by Ni on nano-sized MFI 

type zeolites, Catal. Sci. Technol., 6(22), 7976–7984.  

Sentanuhady, J., Hasan, W. H., and Muflikhun, M. A., 2022,  Recent  Progress  on 

the Implementation of Renewable Biodiesel Fuel for Automotive and Power 

Plants: Raw Materials Perspective, Adv. Mater. Sci. Eng., 5452942, 1-19. 

Sharma, P., Usman, M., Salama, E. S., Redina, M., Thakur, N., and Li, X., 2021, 

Evaluation of various waste cooking oils for biodiesel production: A 

comprehensive analysis of feedstock, Waste Manag., 136, 219–229.  

Simpen, I. N., Winaya, I. N. S., Subagia, I. D. G. A., and Suyasa, I. W. B., 2022, 

Green Nano-Composite of CaO/K-Sulfated TiO2 and Its Potential as a Single-

Step Reaction Solid Catalyst for Biofuel Production, First Asian PGPR 

Indones. Chapter Int. e-Conf. 2021, 2022, 382-392. 

Singh, D., Sharma, D., Soni, S. L., Sharma, S., Kumar Sharma, P., and Jhalani, A., 

2020, A review on feedstocks, production processes, and yield for different 

generations of biodiesel, Fuel, 262, 116553. 

Sultan,  M.,  Miyazaki,  T., and  Koyama,  S.,  2018,  Optimization  of   adsorption 

isotherm  types  for  desiccant  air-conditioning  applications,  Renew.  Energy,  

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



64 

 

 

 

121, 441–450.  

Sun, Y., Sage, V., and Sun, Z., 2017, An enhanced process of using direct fluidized 

bed calcination of shrimp shell for biodiesel catalyst preparation, Chem. Eng. 

Res. Des., 126, 142–152.  

Syazwani, O. N., Lokman Ibrahim, M., Wahyudiono, Kanda, H., Goto, M., and 

Taufiq-Yap, Y. H., 2017, Esterification of high free fatty acids in supercritical 

methanol using sulfated angel wing shells as catalyst, J. Supercrit. Fluids, 

124, 1–9.  

Syazwani, O. N., Rashid, U., and Taufiq Yap, Y. H., 2015, Low-cost solid catalyst 

derived from waste Cyrtopleura costata (Angel Wing Shell) for biodiesel 

production using microalgae oil, Energy Conv. Manag., 101, 749–756.  

Syazwani, O. N., Rashid, U., Mastuli, M. S., and Taufiq-Yap, Y. H., 2019, 

Esterification of palm fatty acid distillate (PFAD) to biodiesel using Bi-

functional catalyst synthesized from waste angel wing shell (Cyrtopleura 

costata), Renew. Energy, 131, 187–196.  

Tang, Z. E., Lim, S., Pang, Y. L., Ong, H. C., and Lee, K. T., 2018, Synthesis of 

biomass as heterogeneous catalyst for application in biodiesel production: 

State of the art and fundamental review, Renew. Sustain. Energy Rev., 92, 

235–253.  

Teo, S. H., Islam, A., Masoumi, H. R. F., Taufiq-Yap, Y. H., Janaun, J., Chan, E. 

S., and khaleque, M. A., 2017, Effective synthesis of biodiesel from Jatropha 

curcas oil using betaine assisted nanoparticle heterogeneous catalyst from 

eggshell of Gallus domesticus, Renew. Energy, 111, 892–905.  

Teo,  S. H.,  Rashid,  U.,  and  Taufiq-Yap,  Y. H.,  2014,  Green  nano-catalyst  for 

methanolysis of non-edible Jatropha oil, Energy Conv. Manag., 87, 618–627.  

Triyono, Trisunaryanti, W., Aksanti, S. I., and Purbonegoro, J., 2024,  High 

performance of a base catalyst from Moringa leaves ash for biodiesel 

conversion of low-grade Bali Malapari oil, React. Kinet. Mech. Catal., 137, 

2037–2063.  

Ullah, Z., Bustam, M. A., and Man, Z., 2014, Characterization of Waste Palm 

Cooking Oil for Biodiesel Production, Int. J. Chem. Eng. Appl., 5(2), 134–

137.  

Wang, H., Li, H., Wang, Y., and Yan, F., 2015. Preparation of macroporous ceramic 

from metakaolinite-based geopolymer by calcination, Ceram. Int., 41(9), 

11177–11183.  

Win, T. T., and Khine, M. M., 2017, Synthesis and Characterization of CaO and 

KF Doped CaO (KF/CaO) Derived from Chicken Eggshell Waste as 

Heterogeneous Catalyst in  Biodiesel Production, Am. Sci. Res. J. Eng.,  38(2),  

134–151.  

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



65 

 

 

 

Zakaria, K. A., Yatim, N. I., Ali, N., Lananan, F., and Kasan, N. A., 2024, 

Extracting valuable compounds from shrimp shell waste: recovery of high-

quality as calcium-centric resources for hydroxyapatite production, J. Aust. 

Ceram. Soc., 1-11.  

Zhao, B., O’Connor, D., Zhang, J., Peng, T., Shen, Z., Tsang, D. C. W., and Hou, 

D., 2018, Effect of pyrolysis temperature, heating rate, and residence time on 

rapeseed stem derived biochar, J. Clean. Prod., 174, 977–987.  

 

 

Katalis Bifungsional dari Cangkang Udang Vaname untuk Esterifikasi-Transesterifikasi Minyak Sawit
Bekas Menjadi Biodiesel
ACH. MAKHASIN, Dr. Sri Sudiono, S.Si., M.Si.; Prof. Dra. Wega Trisunaryanti, M.S., Ph.D., Eng.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

