Optimasi Waktu Reaksi Esterifikasi In Situ dalam Produksi Biodiesel Biji Nyamplung (Calophyllum
Inophyllum) Menggunakan Metanol dan Asam Sulfat
LAUHUL AFIAT KAHFI, Ir. Nunung Prabaningrum, MT., Ph.D., IPU.; Ir. Susetyo Hario Putro, M.Eng.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

[1] S. S. Wirawan, M. D. Solikhah, H. Setiapraja, and A. Sugiyono, “Biodiesel
implementation in Indonesia: Experiences and future perspectives,” Renew.
Sustain. Energy Rev., vol. 189, p. 113911, Jan. 2024, doi:
10.1016/j.rser.2023.113911.

[2] M. Zulfikar Ainunsidiq, M. Huda, M. Ayu Titisari, Y. Budi Pramana, and K.
Budipramana, “Pembuatan Biodiesel Dari Biji Nyamplung Menggunakan
Metode Tranesterifikasi Dengan Penambahan Toluena,” STIGMA J. Mat. Dan
IlImu Pengetah. Alam Unipa, vol. 16, no. 2, pp. 55-59, Oct. 2023, doi:
10.36456/stigma.16.2.8170.55-59.

[3] A. N. Aurunnisa and A. R. Nabila, “Pra Desain Pabrik Biodiesel dari Biji
Nyamplung dengan Proses Esterifikasi dan Transesterifikasi,” Journal Teknik
ITS, vol. 12, no. 2, 2023.

[4] S. L. Romadhona, A. Z. Masyhur, S. F. Yuliantika, D. F. Hamdani, and F. A.
Rijaal, “Perkembangan Biodiesel di Indonesia: Review Regulasi dan Perspektif
pada Masa Mendatang,” Prosiding SENASTITAN, vol. 4, 2024.

[5] C. P. Prasetyo, A. J. Effendi, and M. Chaerul, “Analysis of the potential and
characteristics of Nipa (Nypa fruticans) as a sustainable biofuel alternative
source in Indonesia,” E3S Web Conf., vol. 485, p. 03001, 2024, doi:
10.1051/e3sconf/202448503001.

[6] G. A. Bani and M. D. Bani, “Ende natural zeolite as a catalyst in the biodiesel
production from nyamplung oil,” International Journal of Basic and Applied
Science, vol. 12, no. 2, 2023.

[7] B. B. Chandra, F. Setiawan, and J. A. R. Hakim, “Pemanfaatan Biji Buah
Nyamplung (Callophylum Inophylum) Sebagai Bahan Baku Pembuatan
Biodisel,” Jurnal Teknik ITS, vol. 2, no. 1, 2013.

[8] A. S. Adekunle, J. A. O. Oyekunle, O. R. Obisesan, O. S. Ojo, and O. S. Ojo,
“Effects of degumming on biodiesel properties of some non-conventional
seedoils,” Energy Rep., vol. 2, pp. 188-193, Nov. 2016, doi:
10.1016/j.egyr.2016.07.001.

[9] A. M. Qigmana, “Karakteristik Biodiesel dari Minyak Biji Nyamplung dengan
Proses Degumming Menggunakan Asam Sulfat dan Asam Cuka,” J. Tek.
Mesin, vol. 2, no. 02, 2014.

[10] 1. M. Atadashi, M. K. Aroua, A. R. Abdul Aziz, and N. M. N. Sulaiman,
“Production of biodiesel using high free fatty acid feedstocks,” Renew. Sustain.
Energy Rev., vol. 16, no. 5, pp. 3275-3285, Jun. 2012, doi:
10.1016/j.rser.2012.02.063.

[11] A.M.E.N. Rahim and I. Prihatiningtyas, “Pengaruh Katalis Asam dan Basa
Terhadap Biodisel Yang Dihasilkan Pada Proses Trans (esterifikasi) In Situ Biji
Karet (Havea brasiliensis),” ReTll, 2015.

[12] A.D. K. Wibowo, “Studi Proses Produksi Biodiesel dari Biji Karet (Hevea
Brasiliensis) dengan Metode (Trans) Esterifikasi In Situ,” Tesis, Universitas
Diponegoro, 2013.

49




Optimasi Waktu Reaksi Esterifikasi In Situ dalam Produksi Biodiesel Biji Nyamplung (Calophyllum
Inophyllum) Menggunakan Metanol dan Asam Sulfat
LAUHUL AFIAT KAHFI, Ir. Nunung Prabaningrum, MT., Ph.D., IPU.; Ir. Susetyo Hario Putro, M.Eng.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[13] M. Busyairi, A. Z. Muttaqin, and 1. Meicahyanti, “Potensi Minyak Jelantah
Sebagai Biodiesel dan Pengaruh Katalis Serta Waktu Reaksi Terhadap Kualitas
Biodiesel Melalui Proses Transesterifikasi,” Jurnal Serambi Engineering, vol.
5, no. 2, 2020.

[14] L. Qadariyah, S. N. Syahir, A. Fyadlon, D. S. Bhuana, and M. Mahfud,
“Optimization of in-situ transesterification process of biodiesel from
nyamplung (Calophyllum inophyllum L.) seed using microwave,” RASAYAN J.
Chem., vol. 10, no. 3, pp. 952-958, 2017.

[15] Z. Ilham and M. R. A. Mansor, “Optimized Conversion of Nyamplung
Seeds Qil to Biodiesel Using Box-Behnken Response Surface Methodology
(RSM),” in IOP Conference Series: Materials Science and Engineering, 10P
Publishing, 2020, p. 012029. Accessed: Jun. 16, 2024. [Online]. Available:
https://iopscience.iop.org/article/10.1088/1757-899X/877/1/012029/meta

[16] A. A. Adenuga, O. O. Idowu, and J. A. O. Oyekunle, “Synthesis of quality
biodiesel from Calophyllum inophyllum kernels through reactive extraction
method: Optimization of process parameters and characterization of the
products,” Renew. Energy, vol. 145, pp. 2530-2537, 2020.

[17] J. Milano et al., “Optimization of biodiesel production by microwave
irradiation-assisted transesterification for waste cooking oil-Calophyllum
inophyllum oil via response surface methodology,” Energy Convers. Manag.,
vol. 158, pp. 400415, 2018.

[18] M. L. Pisarello, B. Dalla Costa, G. Mendow, and C. A. Querini,
“Esterification with ethanol to produce biodiesel from high acidity raw
materials: Kinetic studies and analysis of secondary reactions,” Fuel Process.
Technol., vol. 91, no. 9, pp. 1005-1014, 2010.

[19] “A kinetics study of the esterification of free fatty... - Google Scholar.”
Accessed: Jul. 06, 2024. [Online]. Available:
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&qg=A+kinetics+stu
dy+of+the+esterification+of+free+fatty+acids+%28FFA%29+in+sunflower+
0il&btnG=

[20] O. H. Ong HwaiChyuan, H. H. Masjuki, T. M. I. Mahlia, A. S. Silitonga,
W. T. Chong, and K. Y. Leong, “Optimization of biodiesel production and
engine performance from high free fatty acid Calophyllum inophyllum oil in CI
diesel engine.,” 2014, Accessed: Jul. 25, 2024. [Online]. Available:
https://www.cabidigitallibrary.org/doi/full/10.5555/20143200945

[21] N. A. Mufidah, A. D. Cahyani, and N. Prabaningrum, “Acid Value
Reduction of Calophyllum inophyllum Qil by Oilseeds In situ Esterification
Using Sulfuric Acid Catalyzed Methanol and Isopropyl Alcohol Mixture,” in
IOP Conference Series: Earth and Environmental Science, IOP Publishing,
2021, p. 012010.

[22] A. A. Syahidi, “In Situ Metanolisis Biji Nyamplung (Calophyllum
inophyllum) dengan Katalis Asam Sulfat (H2SO4),” Skripsi, Universitas Gadjah
Mada, Yogyakarta, Indonesia, 2024.

[23] A. Bouaid, R. Vazquez, M. Martinez, and J. Aracil, “Effect of free fatty
acids contents on biodiesel quality. Pilot plant studies,” Fuel, vol. 174, pp. 54—
62, Jun. 2016, doi: 10.1016/j.fuel.2016.01.018.

50




Optimasi Waktu Reaksi Esterifikasi In Situ dalam Produksi Biodiesel Biji Nyamplung (Calophyllum
Inophyllum) Menggunakan Metanol dan Asam Sulfat
LAUHUL AFIAT KAHFI, Ir. Nunung Prabaningrum, MT., Ph.D., IPU.; Ir. Susetyo Hario Putro, M.Eng.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

[24] 1. W. Muderawan and N. K. P. Daiwataningsih, “Pembuatan biodiesel dari
minyak nyamplung (Calophyllum inophylum L.) dan analisis metil esternya
dengan GC-MS,” in Prosiding Seminar Nasional MIPA, 2016. Accessed: Jul.
10, 2024. [Online]. Available:
https://ejournal.undiksha.ac.id/index.php/semnasmipa/article/view/10219

[25] A. Demirbas and A. Biodiesel, “A realistic fuel alternative for diesel
engines,” Lond. Springer-Verl. ISBN, vol. 10, p. 1846289947, 2008.

[26] H. C. Ong, T. M. I. Mahlia, H. H. Masjuki, and R. S. Norhasyima,
“Comparison of palm oil, Jatropha curcas and Calophyllum inophyllum for
biodiesel: a review,” Renew. Sustain. Energy Rev., vol. 15, no. 8, pp. 3501—
3515, 2011.

[27] A. E. Atabani and A. da Silva César, “Calophyllum inophyllum L.-A
prospective non-edible biodiesel feedstock. Study of biodiesel production,
properties, fatty acid composition, blending and engine performance,” Renew.
Sustain. Energy Rev., vol. 37, pp. 644-655, 2014.

[28] A. Martha et al., “Production of Biodiesel From Nyamplung Oil
(Calophyllum inophyllum) Using Immobilized Lipase Enzyme Catalyst with
Variation of Temperature and Number of Cycles in A Packed Bed Reactor,”
Proc. 7th FIRST 2023 Int. Conf. Glob. Innov. FIRST-ESCSI 2023, vol. 232, pp.
118-126, 2024, doi: 10.2991/978-94-6463-386-3_14.

[29] S. Sahirman, A. Suryani, D. Mangunwidjaja, S. Sukardi, and R. Sudradjat,
“Kinetika Reaksi Transesterifikasi Minyak Biji Nyamplung (Calophyllum
Inophyllum) Pada Proses Produksi Biodiesel,” J. Penelit. Has. Hutan, vol. 27,
no. 3, pp. 201-212, 2009.

[30] B. S. Nasional, “SNI 7182: 2015,,” Syarat Mutu Biodiesel” Badan
Standarisasi Nsasional, 2015.

[31] American Society for Testing and Materials, ASTM D6751.

[32] European Standard, EN 14214, 2008.

[33] A. Arumugam and V. Ponnusami, “Biodiesel production from Calophyllum
inophyllum oil a potential non-edible feedstock: An overview,” Renew. Energy,
vol. 131, pp. 459-471, 2019.

[34] T.Ahmad et al., “Optimization of process variables for biodiesel production
by transesterification of flaxseed oil and produced biodiesel characterizations,”
Renew. Energy, vol. 139, pp. 1272-1280, 2019.

[35] American Oil Chemists Society, AOCS, 2009.

[36] W. Widayatand A. D. K. Wibowo, “Teknologi Proses Produksi Biodiesel,”
Semarang EF Press Digimedia, p. 120, 2013.

[37] A.D. K. Wibowo, “Study on Production Process of Biodiesel from Rubber
Seed (Hevea Brasiliensis) by In Situ (trans) Esterification Method with Acid
Catalyst,” Energy Procedia, vol. 32, pp. 64-73, 2013.

[38] G. Knothe, J. H. Van Gerpen, and J. Krahl, The biodiesel handbook, vol. 1.
AOCS press Champaign, IL, 2005. Accessed: Jul. 17, 2024. [Online].
Available:
https://api.taylorfrancis.com/content/books/mono/download?identifierName=
doi&identifierValue=10.1201/9781003040262&type=googlepdf

51




Optimasi Waktu Reaksi Esterifikasi In Situ dalam Produksi Biodiesel Biji Nyamplung (Calophyllum
Inophyllum) Menggunakan Metanol dan Asam Sulfat
LAUHUL AFIAT KAHFI, Ir. Nunung Prabaningrum, MT., Ph.D., IPU.; Ir. Susetyo Hario Putro, M.Eng.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
[39] G. D. Pratama, “Konversi Minyak Nyamplung (Calophyllum inophyllum)
menjadi Biodiesel melalui Reaksi Dua Tahap,” Skripsi, Universitas Gadjah
Mada, 2015. Accessed: Jul. 17, 2024. [Online]. Available:
https://etd.repository.ugm.ac.id/downloadfile/86159/potongan/S1-2015-
312893-abstract.pdf

[40] Z. Yaakob, M. Mohammad, M. Alherbawi, Z. Alam, and K. Sopian,
“Overview of the production of biodiesel from waste cooking oil,” Renew.
Sustain. Energy Rev., vol. 18, pp. 184-193, 2013.

[41] Y.-R. Fang, Y. Yeh, and H.-S. Liu, “A novel strategy of biodiesel
production from wet microalgae by direct saponification—esterification
conversion (DSEC),” J. Taiwan Inst. Chem. Eng., vol. 83, pp. 23-31, 2018.

[42] K. H. M. Ansor, “In-Situ Esterifikasi Niji Karet (Hevea Brasiliensis)
Menggunakan Campuran Metanol dan Iso-propanol dengan Katalis Asam
Sulfat (H2SO4) Melalui Tahap Degumming,” Skripsi, Universitas Gadjah
Mada, 2019. Accessed: Jul. 18, 2024. [Online]. Available:
https://etd.repository.ugm.ac.id/penelitian/detail/176438

[43] F. A. Jalil, “Optimasi In-Situ Esterifikasi Biji Karet Menggunakan
Campuran Metanol dan n-Heksana dengan Katalis Asam Sulfat,” Skripsi,
Universitas Gadjah Mada, 2019. Accessed: Jul. 18, 2024. [Online]. Available:
https://etd.repository.ugm.ac.id/penelitian/detail/176891

[44] L. Yang, M. Takase, M. Zhang, T. Zhao, and X. Wu, “Potential non-edible
oil feedstock for biodiesel production in Africa: a survey,” Renew. Sustain.
Energy Rev., vol. 38, pp. 461-477, 2014,

[45] M. E. Flood, M. P. Connolly, M. C. Comiskey, and A. M. Hupp,
“Evaluation of single and multi-feedstock biodiesel — diesel blends using
GCMS and chemometric methods,” Fuel, vol. 186, pp. 5867, Dec. 2016, doi:
10.1016/j.fuel.2016.08.069.

[46] Y. S. Rahayu, Y. Astuti, and E. F. Prasetya, “Identifikasi Ekstasi/MDMA
Menggunakan Analisis Tes Warna dan Gas Chromatography-Mass
Spectrometry (GCMS),” J. Sains Dan Edukasi Sains, vol. 3, no. 2, pp. 38-45,
2020.

[47] A.O.Mustapha, T. A. Amodu, and R. A. Adepoju, “Effects of degumming
waste cooking oil on the physicochemical and fuel properties of biodiesel,” J.
Appl. Sci. Environ. Manag., vol. 24, no. 5, pp. 749-753, 2020.

[48] J. K. Biodiesel, “Peningkatan Mutu Biodiesel dari Minyak Jarak Kepyar
(Ricinus communis) Melalui Pencampuran Biodiesel dari Minyak Nyamplung
(Calophyllum inophyllum),” 2018, Accessed: Jul. 27, 2024. [Online].
Available: https://www.academia.edu/download/105117783/k._20Jurnal.pdf

[49] X. Cui, T. Dickhaus, Y. Ding, and J. C. Hsu, Handbook of multiple
comparisons. CRC Press, 2021. Accessed: Aug. 08, 2024. [Online]. Available:
https://books.google.com/books?hl=id&Ir=&id=hdtKEAAAQBAJ&oi=fnd&p
g=PP1&dg=Handbook+of+Multiple+Comparisons&ots=EObLR1YV-
h&sig=FYiGQJQcily2swpJw7yPON3GhNI

52




	DAFTAR PUSTAKA

