
 

71 
 

DAFTAR PUSTAKA 

Adhari, H., Yusnimar, & Syelvia, P. U. (2016). Pemanfaatan Minyak Jelantah 

Menjadi Biodiesel dengan Katalis ZnO Presipitan Zinc Karbonat : Pengaruh 

Waktu Reaksi. Jom FTEKNIK, 3(2), 1. 

Aditya, R. (2021). Hidrogenasi 2-Etil Heksenal Berkatalis Nikel: Pengaruh 

Penambahan Logam Cu dan K Terhadap Aktivitas Katalis dengan Studi 

Statistik. Al-Kimiya, 8(1), 42–50. https://doi.org/10.15575/ak.v8i1.12466 

Afandi, A., Riani, L., Syamsuddin, Y., & Zuhra, Z. (2022). Sintesis dan 

Karakterisasi Abu Kulit Alpukat sebagai Katalis Proses Transesterifikasi 

Minyak Goreng Bekas menjadi Biodiesel. Jurnal Serambi Engineering, 7(1), 

2520–2528. https://doi.org/10.32672/jse.v7i1.3707 

Afriyanti, S. H., Handayani, C. B., Handayani, C. B., & Larasati, C. P. (2019). 

Chemical and Physical Characteristics of Cooking Oil After Tempeh Frying. 

International Journal of Advance Tropical Food, 1(1), 22–26. 

https://doi.org/10.26877/ijatf.v1i1.4932 

Agrawal, M., Prasad, V. V. S. H., Nijhawan, G., Jalal, S. S., Rajalakshmi, B., & 

Dwivedi, S. P. (2024). A Comprehensive Review of Electron Microscopy in 

Materials Science: Technological Advances and Applications. E3S Web of 

Conferences, 505, 1–11. https://doi.org/10.1051/e3sconf/202450501029 

Aisyah, Riskayanti, Novianty, I., Sjamsiah, Ilyas, A., & Chadijah, S. (2018). 

Produksi Etil Ester dari Minyak Dedak Padi (Oryza sativa) Menggunakan 

Reaktor Ultrasonik. Al Kimia, 6(1), 1–9. 

AlAmoudi, O. M., Ullah Khan, W., Hantoko, D., Bakare, I. A., Ali, S. A., & 

Hossain, M. M. (2024). Catalytic Activity of Co/γ-Al2O3 Catalysts for 

Decomposition of Ammonia to Produce Hydrogen. Fuel, 372(April). 

https://doi.org/10.1016/j.fuel.2024.132230 

Ali, A., Chiang, Y. W., & Santos, R. M. (2022). X-Ray Diffraction Techniques for 

Mineral Characterization: A Review for Engineers of the Fundamentals, 

Applications, and Research Directions. Minerals, 12(2). 

https://doi.org/10.3390/min12020205 

Alias, N. S. binti M., Veny, H., Hamzah, F., & Aziz, N. (2019). Effect of Free Fatty 

Acid Pretreatment to Yield, Composition and Activation Energy in Chemical 

Synthesis of Fatty Acid Methyl Ester. Indonesian Journal of Chemistry, 19(3), 

592–598. https://doi.org/10.22146/ijc.34492 

Amalia, R., Yuliansyah, A. T., Rochim, D., & Cahyono, B. (2023). Kajian 

Pembuatan Katalis Berbasis Biochar dari Biomassa untuk Transesterifikasi 

Minyak Jelantah Menjadi Biodiesel. Simposium Nasional RAPI XXII –, 1–6. 

https://mitalom.com/info-praktis/1560/cara-membuat-asap-cair-tempurung-

kelapa-dan-manfaatnya/ 



72 
 

 
 
 

Andriyanto, R., Iskandar, N., & Sulardjaka. (2023). Pengaruh Kalsinasi Pelet 

Katalis Zeolit Alam pada Kekuatan Mekanis dengan Binder Kaolin. Jurnal 

Teknik Mesin, 11(4), 205–210. 

https://ejournal3.undip.ac.id/index.php/jtm/article/view/41862%0Ahttps://ejo

urnal3.undip.ac.id/index.php/jtm/article/download/41862/30504 

Asri, N. P., Saraswati, R., Hindarso, H., Suprapto, Mirzayanti, Y. W., & 

Yogaswara, R. R. (2021). Study of Catalyst Support Utilization on ZnO-based 

Solid Catalyst to its Activity at Transesterification of Kesambi (Schleichera 

oleosa) Oil. IOP Conference Series: Materials Science and Engineering, 

1034(1), 012059. https://doi.org/10.1088/1757-899x/1034/1/012059 

Aviliani, D., Sari, F. I. P., & Mahardika, R. G. (2022). The Effectiveness of Pandan 

Sea (Pandanus Tectorius) Cellulose Active Charcoal in Reducing BOD, COD, 

TSS Level’s in Liquid Waste Tapioca. Stannum : Jurnal Sains Dan Terapan 

Kimia, 4(2), 52–59. https://doi.org/10.33019/jstk.v4i2.3326 

Badan Standardisasi Nasional. (2015). Standar Nasional Indonesia: Biodiesel. 

Badan Standarisasi Nasional, 2. http://sispk.bsn.go.id/SNI/DetailSNI/10147 

Barzinjy, A. A., & Azeez, H. H. (2020). Green Synthesis and Characterization of 

Zinc Oxide Nanoparticles Using Eucalyptus globulus Labill. Leaf Extract and 

Zinc Nitrate Hexahydrate Salt. SN Applied Sciences, 2(5), 1–14. 

https://doi.org/10.1007/s42452-020-2813-1 

Baskar, G., Aberna Ebenezer Selvakumari, I., & Aiswarya, R. (2018). Biodiesel 

Production from Castor Oil Using Heterogeneous Ni Doped ZnO 

Nanocatalyst. Bioresource Technology, 250, 793–798. 

https://doi.org/10.1016/j.biortech.2017.12.010 

Baskar, G., Gurugulladevi, A., Nishanthini, T., Aiswarya, R., & Tamilarasan, K. 

(2017). Optimization and Kinetics of Biodiesel Production from Mahua Oil 

Using Manganese Doped Zinc Oxide Nanocatalyst. Renewable Energy, 103, 

641–646. https://doi.org/10.1016/j.renene.2016.10.077 

Borel, L. D. M. S., de Lira, T. S., Ataíde, C. H., & de Souza Barrozo, M. A. (2021). 

Thermochemical Conversion of Coconut Waste: Material Characterization 

and Identification of Pyrolysis Products. Journal of Thermal Analysis and 

Calorimetry, 143(1), 637–646. https://doi.org/10.1007/s10973-020-09281-y 

Budiman, A. A., & Samik, S. (2023). Review Artikel : Produksi Biodiesel dari 

Minyak Goreng Bekas dengan Metode Transesterifikasi Menggunakan 

Katalis. UNESA Journal of Chemistry, 12(2), 36–38. 

Chajec, A. (2021). Granite Powder vs. Fly Ash for the Sustainable Production of 

Air‐Cured Cementitious Mortars. Materials, 14(5), 1–26. 

https://doi.org/10.3390/ma14051208 

Chellappan, S., Nair, V., Sajith, V., & Aparna, K. (2018). Synthesis, Optimization 

and Characterization of Biochar Based Catalyst from Sawdust for 



73 
 

 
 
 

Simultaneous Esterification and Transesterification. Chinese Journal of 

Chemical Engineering, 26(12), 2654–2663. 

https://doi.org/10.1016/j.cjche.2018.02.034 

Chi, N. T. L., Anto, S., Ahamed, T. S., Kumar, S. S., Shanmugam, S., Samuel, M. 

S., Mathimani, T., Brindhadevi, K., & Pugazhendhi, A. (2021). A Review on 

Biochar Production Techniques and Biochar Based Catalyst for Biofuel 

Production from Algae. Fuel, 287, 1–9. 

https://doi.org/10.1016/j.fuel.2020.119411 

Darman, A. K. A., Ibrahim, M. L., Rafaie, H. A., Mastuli, M. S., & Kasim, M. F. 

(2020). Photocatalytic Activity of Transition Metals (Mn, Fe, Ag and Ni 

Doped ZnO) Nanomaterials Synthesised Via Sol-gel Method: Active Sites 

Over Band Gap. IOP Conference Series: Materials Science and Engineering, 

839(1). https://doi.org/10.1088/1757-899X/839/1/012006 

Darmapatni, K. A. G., Basori, A., & Suaniti, N. made. (2016). Pengembangan 

Metode Gc-Ms untuk Penetapan Kadar Acetaminophen pada Spesimen 

Rambut Manusia. Jurnal Biosains Pascasarjana, 18(3), 255–270. 

Deli, N. A., Sitohang, A. J., & Khairiah, H. (2023). Produksi Biodiesel dari Minyak 

Goreng Bekas Menggunakan Katalis Abu Tandan Kosong Sawit. Jurnal 

Teknik Industri Terintegrasi, 7(1), 490–497. 

https://doi.org/10.31004/jutin.v7i1.24735 

Devita, L. (2015). Biodiesel Sebagai Bioenergi Alternatif dan Prospeftif. Agrica 

Ekstensia, 9(2), 23–26. 

Dhar, S. A., Sakib, T. U., & Hilary, L. N. (2022). Effects of Pyrolysis Temperature 

on Production and Physicochemical Characterization of Biochar Derived from 

Coconut Fiber Biomass Through Slow Pyrolysis Process. Biomass Conversion 

and Biorefinery, 12, 2631–2647. https://doi.org/10.1007/s13399-020-01116-y 

Dong, X., Chu, Y., Tong, Z., Sun, M., Meng, D., Yi, X., Gao, T., Wang, M., & 

Duan, J. (2024). Mechanisms of Adsorption and Functionalization of Biochar 

for Pesticides: A Review. Ecotoxicology and Environmental Safety, 272(40). 

https://doi.org/10.1016/j.ecoenv.2024.116019 

Dwityaningsih, R., Rahayu, T. E. P. S., Handayani, M., & Nurhilal, M. (2023). 

Pengaruh Variasi Konsentrasi H3PO4 Sebagai Zat Aktivator Terhadap 

Karakteristik Karbon Aktif dari Sekam Padi. Infotekmesin, 14(1), 98–104. 

https://doi.org/10.35970/infotekmesin.v14i1.1641 

Efendi, R., Aulia, H., Faiz, N., & Firdaus, E. R. (2018). Pembuatan Biodiesel 

Minyak Jelantah Menggunakan Metode Esterifikasi-Transesterifikasi 

Berdasarkan Jumlah Pemakaian Minyak Jelantah. In Industrial Research. 

Efiyanti, L., Sutanto, S., Hakimah, N., Indrawan, D. A., & Pari, G. (2019). 

Karakterisasi Dan Potensi Katalis Karbon Aktif Tersulfonasi Limbah Kayu 

Pada Reaksi Hidrolisis Sekam Padi Menggunakan Microwave. Jurnal 



74 
 

 
 
 

Penelitian Hasil Hutan, 37(2), 67–80. 

https://doi.org/10.20886/jphh.2019.37.2.67-80 

Fadhillah, G. N., & Sari, D. A. (2023). Produksi Biodiesel yang Berbahan Baku 

Kelapa Sawit Katalis Homogen dan Heterogen. Jurnal Ilmu Pengetahuan Dan 

Teknologi, 37(2), 87–94. 

Fatimah, N., & Utami, B. (2017). Sintesis dan Analisis Spektra IR, Difraktogram 

XRD, SEM pada Material Katalis Berbahan Ni/Zeolit Alam Teraktivasi 

dengan Metode Impregnasi. JC-T (Journal Cis-Trans): Jurnal Kimia Dan 

Terapannya, 1(1), 35–39. https://doi.org/10.17977/um026v1i12017p035 

Feng, W., Tie, X., Duan, X., Yan, S., Fang, S., Wang, T., Sun, P., & Gan, L. (2023). 

Polymer Functionalization of Biochar-Based Heterogeneous Catalyst With 

Acid-Base Bifunctional Catalytic Activity for Conversion of the Insect Lipid 

Into Biodiesel. Arabian Journal of Chemistry, 16(7), 104814. 

https://doi.org/10.1016/j.arabjc.2023.104814 

Fithry, D. A., Haryanto, B., Affandi, R., Hutabarat, A., & Febrisma, A. (2024). 

Pemurnian Minyak Jelantah Menggunakan Adsorben Natural dari Pelepah 

Sawit dengan Perbedaan Ukuran Mesh dan Massa. Jurnal Teknik Industri 

Terintegrasi, 7(2), 672–680. https://doi.org/10.31004/jutin.v7i2.25105 

Fonseca, J. M., Spessato, L., Cazetta, A. L., da Silva, C., & Almeida, V. de C. 

(2022). Sulfonated Carbon: Synthesis, Properties and Production of Biodiesel. 

Chemical Engineering and Processing - Process Intensification, 170(October 

2021). https://doi.org/10.1016/j.cep.2021.108668 

Foo, W. H., Chia, W. Y., Tang, D. Y. Y., Koay, S. S. N., Lim, S. S., & Chew, K. 

W. (2021). The Conundrum of Waste Cooking Oil: Transforming Hazard Into 

Energy. Journal of Hazardous Materials, 417, 1–16. 

https://doi.org/10.1016/j.jhazmat.2021.126129 

Gargazi, G., Hendrawani, H., & Hulyadi, H. (2022). Identifikasi Karakter Biodisel 

Minyak Jelantah Menggunakan Instrumen Gas Cromatografi Mass 

Spectroscopy (GC-MS). Empiricism Journal, 3(2), 333–340. 

https://doi.org/10.36312/ej.v3i2.1083 

Giannakopoulos, S., Vakros, J., Frontistis, Z., Manariotis, I. D., Venieri, D., 

Poulopoulos, S. G., & Mantzavinos, D. (2023). Biochar from Lemon Stalks: 

A Highly Active and Selective Carbocatalyst for the Oxidation of 

Sulfamethoxazole with Persulfate. Catalysts, 13(2), 1–19. 

https://doi.org/10.3390/catal13020233 

Hagemann, N., Spokas, K., Schmidt, H. P., Kägi, R., Böhler, M. A., & Bucheli, T. 

D. (2018). Activated Carbon, Biochar and Charcoal: Linkages and Synergies 

Across Pyrogenic Carbon’s ABCs. Water (Switzerland), 10(2), 1–19. 

https://doi.org/10.3390/w10020182 

Hardiani, R., & Khair, M. (2022). Impregnasi ZnO Karbon Aktif dari Sabut Kelapa 



75 
 

 
 
 

(Cocos nucifera L) Fotokatalis untuk Degradasi Rhodamin B. Jurnal Periodic 

Jurusan Kimia UNP, 11(3), 56. https://doi.org/10.24036/p.v11i3.115842 

Hasanah, H., Sirait, R., & Yusuf Lubis, R. (2022). Pengaruh Konsentrasi Aktivator 

H3PO4 Terhadap Karbon Aktif Ampas Tebu. Journal Online of Physics, 8(1), 

11–15. https://doi.org/10.22437/jop.v8i1.20265 

He, Y., Wang, Y., Hu, J., Wang, K., Zhai, Y., Chen, Y., Duan, Y., Wang, Y., & 

Zhang, W. (2021). Photocatalytic Property Correlated with Microstructural 

Evolution of the Biochar/ZnO Composites. Journal of Materials Research and 

Technology, 11, 1308–1321. https://doi.org/10.1016/j.jmrt.2021.01.077 

Hernowo, A., & Nurhasanah, I. (2019). Kristalinitas dan Ukuran Nanopartikel ZnO 

yang Dikalsinasi pada Temperatur 100⁰C dan 200⁰C. Berkala Fisika, 22(4), 

125–131. 

Hidayat, A., Faizah, S. C., & Trisnaningtyas, R. (2017). Sintesis Metil Ester dari 

Minyak Dedak Padi Menggunakan Katalis Kalium dengan Pengemban Zeolit 

Alam. Teknoin, 23(1), 19–28. https://doi.org/10.20885/teknoin.vol23.iss1.art3 

Ibrahim, S. F., Asikin-Mijan, N., Ibrahim, M. L., Abdulkareem-Alsultan, G., Izham, 

S. M., & Taufiq-Yap, Y. H. (2020). Sulfonated Functionalization of Carbon 

Derived Corncob Residue via Hydrothermal Synthesis Route for Esterification 

of Palm Fatty Acid Distillate. Energy Conversion and Management, 

210(March). https://doi.org/10.1016/j.enconman.2020.112698 

Irwansyah, F. S., Amal, A. I., Diyanthi, E. W., Hadisantoso, E. P., Noviyanti, A. 

R., Eddy, D. R., & Risdiana, R. (2024). How to Read and Determine the 

Specific Surface Area of Inorganic Materials using the Brunauer-Emmett-

Teller (BET) Method. ASEAN Journal of Science and Engineering, 4(1), 61–

70. https://doi.org/10.17509/ajse.v4i1.60748 

Ishii, T., & Kyotani, T. (2016). Temperature Programmed Desorption. In Materials 

Science and Engineering of Carbon: Characterization. Tsinghua University 

Press Limited. https://doi.org/10.1016/B978-0-12-805256-3.00014-3 

Janajreh, I., Elsamad, T., Aljaberi, A., & Diouri, M. (2015). Transesterification of 

Waste Cooking Oil: Kinetic Study and Reactive Flow Analysis. Energy 

Procedia, 75, 547–553. https://doi.org/10.1016/j.egypro.2015.07.451 

Jazuli, M., & Wibowo, A. A. (2023). Biodiesel Sebagai Sumber Energi Terbarukan: 

Proses dan Teknologi Terkini. DISTILAT: Jurnal Teknologi Separasi, 6(2), 

445–450. https://doi.org/10.33795/distilat.v6i2.154 

Kanda, A. S., & Rahmawati, A. D. (2024). Efektivitas Pengolahan Limbah Minyak 

Rumah Tangga Terhadap Peningkatan Ekonomi Sebagai Pencegahan 

Pencemaran Air dan Lingkungan. Jurnal Ilmiah Research Student, 1(3), 933–

941. 

Khan, S., Irshad, S., Mehmood, K., Hasnain, Z., Nawaz, M., Rais, A., Gul, S., 

Wahid, M. A., Hashem, A., Abd_Allah, E. F., & Ibrar, D. (2024). Biochar 



76 
 

 
 
 

Production and Characteristics, Its Impacts on Soil Health, Crop Production, 

and Yield Enhancement: A Review. Plants, 13(166), 1–18. 

Khan, Z., Javed, F., Shamair, Z., Hafeez, A., Fazal, T., Asalam, A., Zimmerman, 

W. B., & Rehman, F. (2021). Current Developments in Esterification 

Reaction: a Review on Process and Parameters. Journal of Industrial and 

Engineering Chemistry, 1–22. https://doi.org/10.1016/j.jiec.2021.07.018 

Kotresh, M. G., Patil, M. K., & Inamdar, S. R. (2021). Reaction Temperature Based 

Synthesis of ZnO Nanoparticles Using co-Precipitation Method: Detailed 

Structural and Optical Characterization. Optik, 243, 1–10. 

https://doi.org/10.1016/j.ijleo.2021.167506 

Kumar, D., Singh, B., Bauddh, K., & Korstad, J. (2015). Bio-Oil and Bodiesel as 

Biofuels Derived from Microalgal Oil and Their Characterization by Using 

Instrumental Techniques. Algae and Environmental Sustainability, 7, 87–95. 

https://doi.org/10.1007/978-81-322-2641-3 

Lopresto, C. G. (2024). Sustainable Biodiesel Production from Waste Cooking Oils 

for Energetically Independent Small Communities: an Overview. 

International Journal of Environmental Science and Technology. 

https://doi.org/10.1007/s13762-024-05779-2 

Marmiroli, M., Bonas, U., Imperiale, D., Lencioni, G., Mussi, F., Marmiroli, N., & 

Maestri, E. (2018). Structural and Functional Features of Chars from Different 

Biomasses as Potential Plant Amendments. Frontiers in Plant Science, 9, 1–

13. https://doi.org/10.3389/fpls.2018.01119 

Mirzayanti, Y. W., Zakariya, M. F., & Saputra, D. A. (2023). Effectivity 

CaO/Hydrotalcite Catalyst to Biofuel Microalgae Nannochloropsis sp 

Conversion. Konversi, 12(1), 1–4. https://doi.org/10.20527/k.v12i1.14209 

Mukhlis, Hidayat, B., & Sabrina, T. (2023). Biochar: Biochar Hitam Pembenah 

Tanah Pertanian. USU Press. 

Mulyatun, M., Istadi, I., & Widayat, W. (2023). Synthesis and Characterization of 

Physically Mixed V2O5.CaO as Bifunctional Catalyst for Methyl Ester 

Production from Waste Cooking Oil. International Journal of Renewable 

Energy Development, 12(2), 381–389. 

https://doi.org/10.14710/ijred.2023.51047 

Mulyatun, M., Prameswari, J., Istadi, I., & Widayat, W. (2022). Production of Non-

food Feedstock Based Biodiesel Using Acid-Base Bifunctional Heterogeneous 

Catalysts: a Review. Fuel, 314(December 2021). 

https://doi.org/10.1016/j.fuel.2021.122749 

Mulyatun, M., Prameswari, J., Istadi, I., & Widayat, W. (2024). Synthesis Method 

Effect on the Catalytic Performance of Acid–Base Bifunctional Catalysts for 

Converting Low-Quality Waste Cooking Oil to Biodiesel. Catalysis Letters, 

154(8), 4837–4855. https://doi.org/10.1007/s10562-024-04643-9 



77 
 

 
 
 

Muttaqin, R. (2023). Pengembangan Buku Panduan Teknik Karakterisasi Material : 

X-ray Diffractometer (XRD) Panalytical Xpert3 Powder. Indonesian Journal 

of Laboratory, 1(1), 9. https://doi.org/10.22146/ijl.v1i1.78970 

Neme, I., Gonfa, G., & Masi, C. (2022). Activated Carbon from Biomass Precursors 

Using Phosphoric Acid: A Review. Heliyon, 8(12), e11940. 

https://doi.org/10.1016/j.heliyon.2022.e11940 

Ni, L., Rachmania, S., Mahfud, M., Syauqiah, I., Mirwan, A., & Sir, A. (2024). 

Karakteristik Karbon Aktif Teraktifasi H3PO4 dari Limbah Sereh 

(Cymbopogon S.P). Jurnal of Chemical Process Engineering, 11(1). 

Novia Ya, R. nti, Hambali, E., Pari, G., & Suryani, A. (2021). Analisis Karakteristik 

Fungsi Zeolit Alam Aktif Sebagai Katalis Setelah Diimpregnasi Logam Nikel. 

Jurnal Penelitian Hasil Hutan, 39(3), 138–147. 

https://doi.org/10.20886/jphh.2021.39.3.138-147 

Nugraha, R. E. (2017). Pengaruh Sifat Keasaman dan Kebasaan Katalis terhadap 

Aktivitas Katalitik Reaksi Pembuatan Biodiesel. Institut Teknologi Sepuluh 

Nopember: Jurusan Kimia Fakultas Ilmu Alam, 6–7. 

Onivefu, A. P. (2023). Temperature Programmed Desorption Approach in 

Understanding the Development of Semiconductors and Catalyst. 

Communication in Physical Sciences, 10(1), 213–229. 

Orchidia, D., Widiyarti, G., Ajie, F. T., Prasetya Pangestu, F., Hidayat, M., 

Ramdani, D., Irawan, Y., & Arya Laksmono, J. (2024). Optimization of 

Methyl Ester Through Simultaneous Esterification-Transesterification 

Reactions Using Waste Cooking Oil as Raw Material. E3S Web of 

Conferences, 503. https://doi.org/10.1051/e3sconf/202450304010 

Osagiede, C. A., & Aisien, F. A. (2024). Biochar-Based Bi-Functional Catalyst 

Derived from Rubber Seed Shell and Eggshell for Biodiesel Production from 

Waste Cooking Oil. Fuel, 358(PA), 130076. 

https://doi.org/10.1016/j.fuel.2023.130076 

Permana, E., Cristine, I., Murti, S. D. S., & Yanti, F. M. (2020). Preparation and 

Characterization of Cu/ZnO Catalysts with Activated Carbon Support Using 

H3PO4 and ZnCl2 Activators. Jurnal Teknologi, 13(1), 6–15. 

Puspita, D., & Nugraheni, N. (2024). Energi Bersih Terjangkau dalam Mewujudkan 

Tujuan Pembangunan Berkelanjutan (SDGs). Jurnal Sosial Dan Sains, 3(7), 

271–280. 

Putri, N. S., Rahim, A., Patiung, O., & Afasedanja, M. M. T. (2023). Pengujian X-

Ray Fluorescence Terhadap Kandungan Mineral Logam Pada Endapan 

Sedimen di Sungai Amamapare Kabupaten Mimika, Papua Tengah. Jurnal 

Teknik AMATA, 4(1), 6–10. https://doi.org/10.55334/jtam.v4i1.104 

Rafi, M., Anggundari, W. C., & Irawadi, T. T. (2016). Potensi Spektroskopi FT-

IR-ATR dan Kemometrik untuk Membedakan Rambut Babi, Kambing, dan 



78 
 

 
 
 

Sapi. Indo. J. Chem. Sci., 5(3), 229–234. 

http://journal.unnes.ac.id/sju/index.php/ijcs 

Rahman, N. J. A., Ramli, A., Jumbri, K., & Uemura, Y. (2019). Tailoring the 

Surface Area and the Acid–Base Properties of ZrO2 for Biodiesel Production 

from Nannochloropsis Sp. Scientific Reports, 9(1), 1–12. 

https://doi.org/10.1038/s41598-019-52771-9 

Ramadhani, L. F., Imaya M. Nurjannah, Ratna Yulistiani, & Erwan A. Saputro. 

(2020). Review: Teknologi Aktivasi Fisika pada Pembuatan Karbon Aktif dari 

Limbah Tempurung Kelapa. Jurnal Teknik Kimia, 26(2), 42–53. 

https://doi.org/10.36706/jtk.v26i2.518 

Ramadhanti, Y. (2023). Peran Katalis dalam Reaksi Kimia: Mekanisme dan 

Aplikasi. HEXATECH: Jurnal Ilmiah Teknik, 2(2), 74–78. 

Restyani, N. E., & Asri, N. P. (2021). Sulfonasi MWCNTs Sebagai Penyangga 

Katalis Heterogen dengan Promotor Seng Oksida (ZnO) untuk 

Transesterifikasi Minyak Kesambi. Prosiding Seminar Nasional Sains Dan 

Teknologi Terapan IX, 463–469. 

https://ejurnal.itats.ac.id/sntekpan/article/view/2263%0Ahttps://ejurnal.itats.a

c.id/sntekpan/article/viewFile/2263/1939 

Sajjadi, B., Zubatiuk, T., Leszczynska, D., Leszczynski, J., & Chen, W. Y. (2019). 

Chemical Activation of Biochar for Energy and Environmental Applications: 

A Comprehensive Review. Reviews in Chemical Engineering, 35(7), 777–815. 

https://doi.org/10.1515/revce-2018-0003 

Sakai, S., Chen, S., Matsuo-Ueda, M., & Umemura, K. (2023). Curing Behavior of 

Sucrose with p-Toluenesulfonic Acid. Polymers, 15(23). 

https://doi.org/10.3390/polym15234592 

Saputra, A. T., Wicaksono, M. A., & Irsan, I. (2017). Pemanfaatan Minyak Goreng 

Bekas untuk Pembuatan Biodiesel Menggunakan Katalis Zeolit Alam 

Teraktivasi. Jurnal Chemurgy, 1(2), 1–6. 

https://doi.org/10.30872/cmg.v1i2.1138 

Sarifudin, K. (2021). Studi Pengaruh Rasio Logam Prekursor Mo/Ni terhadap 

Karakter Keasaman dan Morfologi Katalis K-Ni-Mo/ZAA. Haumeni Journal 

of Education, 1(2), 160–170. https://doi.org/10.35508/haumeni.v1i2.5906 

Shaba, E. Y., Jacob, J. O., Tijani, J. O., & Suleiman, M. A. T. (2021). A Critical 

Review of Synthesis Parameters Affecting the Properties of Zinc Oxide 

Nanoparticle and its Application in Wastewater Treatment. In Applied Water 

Science (Vol. 11, Issue 2). Springer International Publishing. 

https://doi.org/10.1007/s13201-021-01370-z 

Shobhana-Gnanaserkhar, Asikin-Mijan, N., AbdulKareem-Alsultan, G., 

Sivasangar-Seenivasagam, Izham, S. M., & Taufiq-Yap, Y. H. (2020). 

Biodiesel Production Via Simultaneous Esterification and Transesterification 



79 
 

 
 
 

of Chicken Fat Oil by Mesoporous Sulfated Ce Supported Activated Carbon. 

Biomass and Bioenergy, 141(August), 105714. 

https://doi.org/10.1016/j.biombioe.2020.105714 

Simanjuntak, M. T., & Awitdrus, A. (2022). Fabrikasi Elektroda Karbon dari Sabut 

Kelapa Muda dengan Aktivasi Fisika Sebagai Aplikasi Superkapasitor. 

Komunikasi Fisika Indonesia, 19(2), 65. https://doi.org/10.31258/jkfi.19.2.65-

68 

Simarmata, H. F., Saputra, E., & Irdoni. (2016). Konversi Waste Cooking Oil 

(WCO) Menjadi Biodiesel Menggunakan Katalis Basa Heterogen 

Na2O/Fe3O4. Jom FTEKNIK, 3(2), 1–4. 

Simpen, I. N., Negara, I. M. S., & Ratnayani, O. (2021). Karakteristik Fisiko-Kimia 

Katalis Heterogen CaO-Base dan Pemanfaatannya untuk Konversi Minyak 

Goreng Bekas Secara Sinambung Menjadi Biodiesel. Jurnal Kimia, 15(2), 

188. https://doi.org/10.24843/jchem.2021.v15.i02.p09 

Siswati, N. D., Agustina, N. L., & Santoso, D. M. (2022). Biochar dari Cangkang 

Biomassa dengan Proses Karbonisasi. Jurnal Teknik Kimia, 16(2), 61–66. 

https://doi.org/10.33005/jurnal_tekkim.v16i2.3046 

Sofianos, V. M., Lee, J., Silvester, D. S., Samanta, P. K., Paskevicius, M., English, 

N. J., & Buckley, C. E. (2021). Diverse Morphologies of Zinc Oxide 

Nanoparticles and Their Electrocatalytic Performance in Hydrogen 

Production. Journal of Energy Chemistry, 56, 162–170. 

https://doi.org/10.1016/j.jechem.2020.07.051 

Sugiyono, A. (2016). Outlook Energi Indonesia 2015-2035 : Prospek Energi Baru 

Terbarukan. Jurnal Energi Dan Lingkungan12, 12(2), 87–96. 

Sujatno, A., Salam, R., Bandriyana, B., & Dimyati, A. (2017). Studi Scanning 

Electron Microscopy (SEM) untuk Karakterisasi Proses Oxidasi Paduan 

Zirkonium. Jurnal Forum Nuklir, 9(1), 44. 

https://doi.org/10.17146/jfn.2015.9.1.3563 

Suleman, N., Abas, & Paputungan, M. (2019). Esterifikasi dan Transesterifikasi 

Stearin Sawit untuk Pembuatan Biodiesel. Jurnal Teknik, 17(1), 66–77. 

https://doi.org/10.37031/jt.v17i1.54 

Suryatini, K. Y., & Milati, N. M. (2023). Pemanfaatan Potensi Minyak Goreng 

Bekas (Jelantah) Sebagai Biodiesel. Jurnal Edukasi Matematika Dan Sains, 

12(1), 116–125. 

Susanto, Y. I., & Supardi, Z. A. I. (2019). Pengaruh Penambahan Cellulose Acetat 

pada Komposit Polyvinildene Flouride-Cellulose Acetat Doping Al(OH)3 

Sebagai Separator Baterai Lithium Ion. Jurnal Inovasi Fisika Indonesia (IFI), 

8(01), 15–18. 

Taslim, Iriany, Tambak, M. N., & Bani, O. (2020). Reuse of Chicken Eggshell Ash 

and Natural Zeolite Catalyst on Palm Oil Transesterification. International 



80 
 

 
 
 

Journal of Engineering Research and Technology, 13(11), 3298–3302. 

https://doi.org/10.37624/ijert/13.11.2020.3298-3302 

Thomas, D., Fernandez, N. B., Mullassery, M. D., & Surya, R. (2023). Biochar-

ZnO/Polyaniline Composite in Energy Storage Application: Synthesis, 

Characterization and Electrochemical Analysis. Results in Chemistry, 6. 

https://doi.org/10.1016/j.rechem.2023.101061 

Uribe-López, M. C., Hidalgo-López, M. C., López-González, R., Frías-Márquez, 

D. M., Núñez-Nogueira, G., Hernández-Castillo, D., & Alvarez-Lemus, M. A. 

(2021). Photocatalytic Activity of ZnO Nanoparticles and the Role of the 

Synthesis Method on Their Physical and Chemical Properties. Journal of 

Photochemistry and Photobiology A: Chemistry, 404(July 2020). 

https://doi.org/10.1016/j.jphotochem.2020.112866 

Wulan Sari, N., & Fajri, M. (2018). Analisis Fitokimia dan Gugus Fungsi dari 

Ekstrak Etanol Pisang Goroho Merah (Musa Acuminate (L)). IJOBB 

(Indonesian Journal of Biotechnology and Biodiversity), 2(1), 30. 

Xie, Q., Yang, X., Xu, K., Chen, Z., Sarkar, B., & Dou, X. (2020). Conversion of 

Biochar to Sulfonated Solid Acid Catalysts for Spiramycin Hydrolysis : 

Insights Into the Sulfonation Process. Environmental Research, 188(July), 1–

10. 

Yang, Z., Wang, Y., Wu, X., Quan, W., Chen, Q., & Wang, A. (2024). Efficient 

Preparation of Biodiesel Using Sulfonated Camellia Oleifera Shell Biochar as 

a Catalyst. Molecules, 29(12). https://doi.org/10.3390/molecules29122752 

Yenika, I. F., Sefentry, A., & Fatimura, M. (2024). Sintesis Biodiesel Menggunakan 

Minyak Jelantah dengan Mengkudu (Morinda citrifolia) Sebagai Adsorben 

Serta Variasi Katalis NaOH dan Waktu Transesterifikasi. Inovasi Teknik 

Kimia, 9(1), 37–43. 

Yusuff, A. S. (2022). Kinetic and Thermodynamic Study on the Esterification of 

Oleic Acid Over SO3H-Functionalized Eucalyptus Tree Bark Biochar 

Catalyst. Scientific Reports, 12(1), 1–14. https://doi.org/10.1038/s41598-022-

12539-0 

Yusuff, A. S., Bhonsle, A. K., Trivedi, J., Bangwal, D. P., Singh, L. P., & Atray, N. 

(2021). Synthesis and Characterization of Coal Fly Ash Supported Zinc Oxide 

Catalyst for Biodiesel Production Using Used Cooking Oil as Feed. Renewable 

Energy, 170, 302–314. https://doi.org/10.1016/j.renene.2021.01.101 

Yusuff, A. S., Thompson-Yusuff, K. A., & Porwal, J. (2022). Sulfonated Biochar 

Catalyst Derived from Eucalyptus Tree Shed Bark: Synthesis, 

Characterization and its Evaluation in Oleic Acid Esterification. RSC 

Advances, 12(17), 10237–10248. https://doi.org/10.1039/d1ra09179d 

Zhang, Z., Meng, P., Luo, H., Pei, Z., & Liu, X. (2024). Lewis Acid-Base Site-

Assisted In Situ Transesterification Catalysis to Produce Biodiesel. Catalysts, 



81 
 

 
 
 

14(10). https://doi.org/10.3390/catal14100731 

Zhao, C., Xu, Q., Gu, Y., Nie, X., & Shan, R. (2023). Review of Advances in the 

Utilization of Biochar-Derived Catalysts for Biodiesel Production. ACS 

Omega, 8(9), 8190–8200. https://doi.org/10.1021/acsomega.2c07909 

Zięzio, M., Charmas, B., Jedynak, K., Hawryluk, M., & Kucio, K. (2020). 

Preparation and Characterization of Activated Carbons Obtained from the 

Waste Materials Impregnated with Phosphoric Acid(V). Applied Nanoscience 

(Switzerland), 10(12), 4703–4716. https://doi.org/10.1007/s13204-020-

01419-6 


