
77 
 

DAFTAR PUSTAKA 

Abdelaziz, A. E. M., Leite, G. B., & Hallenbeck, P. C. (2013). Addressing the challenges 

for sustainable production of algal biofuels: II. Harvesting and conversion to 

biofuels. Environmental Technology (United Kingdom), 34(13–14), 1807–1836. 

https://doi.org/10.1080/09593330.2013.831487 

Ahmad, A. L., Yasin, N. H. M., Derek, C. J. C., & Lim, J. K. (2014). Comparison of 

harvesting methods for microalgae Chlorella sp. and its potential use as a biodiesel 

feedstock. Environmental Technology (United Kingdom), 35(17), 2244–2253. 

https://doi.org/10.1080/09593330.2014.900117 

Albaqi, A. R. (2022). PEMILIHAN TEKNOLOGI PEMANENAN MIKROALGA UNTUK 

PRODUKSI BIO-CRUDE OIL. Universitas Gadjah Mada. 

Aliyu, A., Lee, J. G. M., & Harvey, A. P. (2021). Microalgae for biofuels via 

thermochemical conversion processes: A review of cultivation, harvesting and 

drying processes, and associated opportunities for integrated production. 

Bioresource Technology Reports, 14(100676). 

Arjuna, R. (2021). Provider sand consolidation selection with analytical hierarchy process 

method. Angkasa Jurnal Ilmiah Bidang Teknologi Institut Teknologi Dirgantara 

Adisutjipto, 13(1). 

Ashokkumar, V., & Rengasamy, R. (2012). Mass culture of Botryococcus braunii Kutz. 

under open raceway pond for biofuel production. Bioresource Technology, 104, 

394–399. https://doi.org/10.1016/j.biortech.2011.10.093 

Azizi, K., Keshavarz Moraveji, M., & Abedini Najafabadi, H. (2018). A review on bio-

fuel production from microalgal biomass by using pyrolysis method. Renewable and 

Sustainable Energy Reviews, 82, 3046–3059. 

https://doi.org/10.1016/j.rser.2017.10.033 

Bennion, E. P., Ginosar, D. M., Moses, J., Agblevor, F., & Quinn, J. C. (2015). Lifecycle 

assessment of microalgae to biofuel: Comparison of thermochemical processing 

pathways. Applied Energy, 154, 1062–1071. 

https://doi.org/10.1016/j.apenergy.2014.12.009 

Bourgeois, L., Ahmann, M., Benito, F., Allevi, C., Bergh, M., Gil, M., Csoka, A., 

Montessus, H., Delebecque, J.-C., Edwards, N., Haupt-Herting, S., Herlakian, N., 

Barrado, S., Holst, A., Kozakowski, G., Krupa, P., Lobban, J., Loonen, R., 

Mackenzie, A. R. D., & Larivé, J.-F. (2012). EU refinery energy systems and 

Pemilihan Teknologi Konversi Termokimia Mikroalga Menjadi Bio-Crude Oil
GUNAWAN SUTEJO, Prof. Dr.Eng. Ir. Arief Budiman, M.S., IPU.; Dr. Nugroho Dewayanto, S.T., M.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



78 
 

efficiency. https://www.researchgate.net/publication/292568996 

Brennan, L., & Owende, P. (2010). Biofuels from microalgae - A review of technologies 

for production, processing, and extractions of biofuels and co-products. Renewable 

and Sustainable Energy Reviews, 14(2), 557–577. 

https://doi.org/10.1016/j.rser.2009.10.009 

Bridgwater, A. V. (2012). Review of fast pyrolysis of biomass and product upgrading. 

Biomass and Bioenergy, 38, 68–94. https://doi.org/10.1016/j.biombioe.2011.01.048 

Brindhadevi, K., Anto, S., Rene, E. R., Sekar, M., Mathimani, T., Thuy Lan Chi, N., & 

Pugazhendhi, A. (2021). Effect of reaction temperature on the conversion of algal 

biomass to bio-oil and biochar through pyrolysis and hydrothermal liquefaction. 

Fuel, 285(119106), 1–8. https://doi.org/10.1016/j.fuel.2020.119106 

Cai, W., Luo, Z., Zhou, J., & Wang, Q. (2021). A review on the selection of raw materials 

and reactors for biomass fast pyrolysis in China. Fuel Processing Technology, 221. 

https://doi.org/10.1016/j.fuproc.2021.106919 

Chen, W. H., Lin, B. J., Huang, M. Y., & Chang, J. S. (2015). Thermochemical 

conversion of microalgal biomass into biofuels: A review. Bioresource Technology, 

184, 314–327. https://doi.org/10.1016/j.biortech.2014.11.050 

Chisti, Y. (2007). Biodiesel from microalgae. Biotechnology Advances, 25(3), 294–306. 

https://doi.org/10.1016/j.biotechadv.2007.02.001 

Collard, F. X., & Blin, J. (2014). A review on pyrolysis of biomass constituents: 

Mechanisms and composition of the products obtained from the conversion of 

cellulose, hemicelluloses and lignin. Renewable and Sustainable Energy Reviews, 

38, 594–608. https://doi.org/10.1016/j.rser.2014.06.013 

Dewan Energi Nasional, S. (2019). NERACA ENERGI NASIONAL DEWAN ENERGI 

NASIONAL. www.den.go.id 

ESDM - Dirjen MIGAS. (2019). Laporan Kinerja 2019. 

Ferliandi. (2022). PEMILIHAN TEKNOLOGI KULTIVASI MIKROALGA UNTUK 

PRODUKSI BIO-CRUDE OIL. Universitas Gadjah Mada. 

Guo, M., Song, W., & Buhain, J. (2015). Bioenergy and biofuels: History, status, and 

perspective. Renewable and Sustainable Energy Reviews, 42, 712–725. 

https://doi.org/10.1016/j.rser.2014.10.013 

Haddad, M., & Fawaz, Z. (2013). Evaluation of microalgal alternative jet fuel using the 

AHP method with an emphasis on the environmental and economic criteria. 

Environmental Progress and Sustainable Energy, 32(3), 721–733. 

Pemilihan Teknologi Konversi Termokimia Mikroalga Menjadi Bio-Crude Oil
GUNAWAN SUTEJO, Prof. Dr.Eng. Ir. Arief Budiman, M.S., IPU.; Dr. Nugroho Dewayanto, S.T., M.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



79 
 

https://doi.org/10.1002/ep.11638 

Hognon, C., Delrue, F., Texier, J., Grateau, M., Thiery, S., Miller, H., & Roubaud, A. 

(2015). Comparison of pyrolysis and hydrothermal liquefaction of Chlamydomonas 

reinhardtii. Growth studies on the recovered hydrothermal aqueous phase. Biomass 

and Bioenergy, 73, 23–31. https://doi.org/10.1016/j.biombioe.2014.11.025 

Hu, X., & Gholizadeh, M. (2019). Biomass pyrolysis: A review of the process 

development and challenges from initial researches up to the commercialisation 

stage. Journal of Energy Chemistry, 39, 109–143. 

https://doi.org/10.1016/j.jechem.2019.01.024 

Hu, Y., Gong, M., Feng, S., Xu, C. (Charles), & Bassi, A. (2019). A review of recent 

developments of pre-treatment technologies and hydrothermal liquefaction of 

microalgae for bio-crude oil production. Renewable and Sustainable Energy 

Reviews, 101, 476–492. https://doi.org/10.1016/j.rser.2018.11.037 

Jahirul, M. I., Rasul, M. G., Chowdhury, A. A., & Ashwath, N. (2012). Biofuels 

production through biomass pyrolysis - A technological review. Energies, 5(12), 

4952–5001. https://doi.org/10.3390/en5124952 

Jin, J., Dupré, C., Yoneda, K., Watanabe, M. M., Legrand, J., & Grizeau, D. (2016). 

Characteristics of extracellular hydrocarbon-rich microalga Botryococcus braunii 

for biofuels production: Recent advances and opportunities. Process Biochemistry, 

51(11), 1866–1875. https://doi.org/https://doi.org/10.1016/j.procbio.2015.11.026 

Kargbo, H., Harris, J. S., & Phan, A. N. (2021). “Drop-in” fuel production from biomass: 

Critical review on techno-economic feasibility and sustainability. Renewable and 

Sustainable Energy Reviews, 135(110168), 1–20. 

https://doi.org/10.1016/j.rser.2020.110168 

Lam, M. K., Khoo, C. G., & Lee, K. T. (2019). Scale-up and commercialization of algal 

cultivation and biofuels production. In A. Pandey, J.-S. Chang, C. R. Soccol, D.-J. 

Lee, & Y. Chisti (Ed.), Biofuels from Algae (2 ed., Vol. 19, hal. 475–506). 

https://doi.org/https://doi.org/10.1016/B978-0-444-64192-2.00019-6 

Li, F., Srivatsa, S. C., & Bhattacharya, S. (2019). A review on catalytic pyrolysis of 

microalgae to high-quality bio-oil with low oxygeneous and nitrogenous 

compounds. Renewable and Sustainable Energy Reviews, 108, 481–497. 

https://doi.org/10.1016/j.rser.2019.03.026 

Li, R., Zhong, Z., Jin, B., & Zheng, A. (2012). Selection of temperature for bio-oil 

production from pyrolysis of algae from lake blooms. Energy and Fuels, 26(5), 

Pemilihan Teknologi Konversi Termokimia Mikroalga Menjadi Bio-Crude Oil
GUNAWAN SUTEJO, Prof. Dr.Eng. Ir. Arief Budiman, M.S., IPU.; Dr. Nugroho Dewayanto, S.T., M.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



80 
 

2996–3002. https://doi.org/10.1021/ef300180r 

Ma, Q., Wang, K., Sudibyo, H., Tester, J. W., Huang, G., Han, L., & Goldfarb, J. L. 

(2021). Production of upgraded biocrude from hydrothermal liquefaction using clays 

as in situ catalysts. Energy Conversion and Management, 247, 1–10. 

https://doi.org/10.1016/j.enconman.2021.114764 

Miao, X., & Wu, Q. (2004). High yield bio-oil production from fast pyrolysis by 

metabolic controlling of Chlorella protothecoides. Journal of Biotechnology, 110(1), 

85–93. https://doi.org/10.1016/j.jbiotec.2004.01.013 

Nagappan, S., Bhosale, R. R., Nguyen, D. D., Chi, N. T. L., Ponnusamy, V. K., Woong, 

C. S., & Kumar, G. (2021). Catalytic hydrothermal liquefaction of biomass into bio-

oils and other value-added products – A review. Fuel, 285(119053), 1–11. 

https://doi.org/10.1016/j.fuel.2020.119053 

Naik, S. N., Goud, V. V., Rout, P. K., & Dalai, A. K. (2010). Production of first and 

second generation biofuels: A comprehensive review. Renewable and Sustainable 

Energy Reviews, 14(2), 578–597. https://doi.org/10.1016/j.rser.2009.10.003 

NOAA, N. C. for E. I. (2021). State of the Climate: Global Climate Report for January 

2021. NOAA National Centers for Environmental Information. 

https://www.ncdc.noaa.gov/sotc/global/202101/supplemental/page-1 

Olivier, J. G. J., & Peters, J. A. H. W. (2020). TRENDS IN GLOBAL CO2 AND TOTAL 

GREENHOUSE GAS EMISSIONS - 2019 REPORT. 

https://www.pbl.nl/sites/default/files/downloads/pbl-2020-trends-in-global- 

Panahi, H. K. S., Tabatabaei, M., Aghbashlo, M., Dehhaghi, M., Rehan, M., & Nizami, 

A. S. (2019). Recent updates on the production and upgrading of bio-crude oil from 

microalgae. Bioresource Technology Reports, 7(100216), 1–17. 

https://doi.org/10.1016/j.biteb.2019.100216 

Raheem, A., Wan Azlina, W. A. K. G., Taufiq Yap, Y. H., Danquah, M. K., & Harun, R. 

(2015). Thermochemical conversion of microalgal biomass for biofuel production. 

Renewable and Sustainable Energy Reviews, 49, 990–999. 

https://doi.org/10.1016/j.rser.2015.04.186 

Raslavičius, L., Semenov, V. G., Chernova, N. I., Keršys, A., & Kopeyka, A. K. (2014). 

Producing transportation fuels from algae: In search of synergy. Renewable and 

Sustainable Energy Reviews, 40, 133–142. 

https://doi.org/10.1016/j.rser.2014.07.176 

Ritchie, H. (2020, Oktober 6). Cars, planes, trains: where do CO2 emissions from 

Pemilihan Teknologi Konversi Termokimia Mikroalga Menjadi Bio-Crude Oil
GUNAWAN SUTEJO, Prof. Dr.Eng. Ir. Arief Budiman, M.S., IPU.; Dr. Nugroho Dewayanto, S.T., M.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



81 
 

transport come from? Our world in data. https://ourworldindata.org/co2-emissions-

from-transport#licence 

Ruane, J., Sonnino, A., & Agostini, A. (2010). Bioenergy and the potential contribution 

of agricultural biotechnologies in developing countries. Biomass and Bioenergy, 

34(10), 1427–1439. https://doi.org/10.1016/j.biombioe.2010.04.011 

Saaty, T. L. (1980). The Analytic Hierarchy Process. McGraw Hill. 

Shen, Y., Yuan, W., Pei, Z. J., Wu, Q., & Mao, E. (2009). Microalgae mass production 

methods. Transactions of the ASABE, 52(4), 1275–1287. 

https://doi.org/10.13031/2013.27771 

Sun, C. H., Fu, Q., Liao, Q., Xia, A., Huang, Y., Zhu, X., Reungsang, A., & Chang, H. 

X. (2019). Life-cycle assessment of biofuel production from microalgae via various 

bioenergy conversion systems. Energy, 171, 1033–1045. 

https://doi.org/10.1016/j.energy.2019.01.074 

Tan, J., Low, K. Y., Sulaiman, N. M. N., Tan, R. R., & Promentilla, M. A. B. (2015). 

Fuzzy analytical hierarchy process (AHP) for multi-criteria selection in drying and 

harvesting process of microalgae system. Chemical Engineering Transactions, 45, 

829–834. https://doi.org/10.3303/CET1545139 

Toor, S. S., Rosendahl, L., & Rudolf, A. (2011). Hydrothermal liquefaction of biomass: 

A review of subcritical water technologies. Energy, 36(5), 2328–2342. 

https://doi.org/10.1016/j.energy.2011.03.013 

Tran, K. Q. (2016). Fast hydrothermal liquefaction for production of chemicals and 

biofuels from wet biomass – The need to develop a plug-flow reactor. Bioresource 

Technology, 213, 327–332. https://doi.org/10.1016/j.biortech.2016.04.002 

Walangare, D., Delima, R., & Restyandito. (2012). Sistem Prediksi Pertandingan Sepak 

Bola Dengan Metode Analytical Hierarchy Process (AHP). INFORMATIKA, 8(2), 

181–188. 

Wijeyekoon, S., Torr, K., Corkran, H., & Bennett, P. (2020). Commercial status of direct 

thermochemical liquefaction technologies. 

Yaakob, Z., Kamarudin, K. F., & Sobri Takriff, M. (2014). The Current methods for the 

biomass production of the microalgae from wastewaters: an overview. World 

Applied Sciences Journal, 31(10), 1744–1758. 

https://doi.org/10.5829/idosi.wasj.2014.31.10.405 

Yu, Y., Yang, Y., Cheng, Z., Blanco, P. H., Liu, R., Bridgwater, A. V., & Cai, J. (2016). 

Pyrolysis of Rice Husk and Corn Stalk in Auger Reactor. 1. Characterization of Char 

Pemilihan Teknologi Konversi Termokimia Mikroalga Menjadi Bio-Crude Oil
GUNAWAN SUTEJO, Prof. Dr.Eng. Ir. Arief Budiman, M.S., IPU.; Dr. Nugroho Dewayanto, S.T., M.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/



82 
 

and Gas at Various Temperatures. Energy and Fuels, 30(12), 10568–10574. 

https://doi.org/10.1021/acs.energyfuels.6b02276 

Yulihartanto, P. (2021). Penjadwalan distribusi BBM untuk self propelled oil barge 

(SPOB)berbasis metode analytic hierarchy process. Universitas Gadjah Mada. 

Zhang, B., Wu, J., Deng, Z., Yang, C., Cui, C., & Ding, Y. (2017). A Comparison of 

energy consumption in hydrothermal liquefaction and pyrolysis of microalgae. 

Trends in Renewable Energy, 3(1), 76–85. 

https://doi.org/10.17737/tre.2017.3.1.0013 

 

 

  

Pemilihan Teknologi Konversi Termokimia Mikroalga Menjadi Bio-Crude Oil
GUNAWAN SUTEJO, Prof. Dr.Eng. Ir. Arief Budiman, M.S., IPU.; Dr. Nugroho Dewayanto, S.T., M.Eng.
Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/


