UNIVERSITAS

KINETIKA REAKSI PROSES CATALYTIC HYDROTHERMAL LIQUEFACTION MIKROALGA
BOTRYOCOCCUS BRAUNI MENJADI

BIO-OIL

SAID HANIEF, Prof. Ir. Arief Budiman, M.S., D.Eng; Rochim Bakti Cahyono, ST., M.Sc., D.Eng.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA DAFTAR PUSTAKA

Badan Pusat Statistik Indonesia, 2018, Proyeksi Penduduk Indonesia Indonesia
Population Projection 2015-2045, Badan Pusat Statistik Indonesia.

Banerjee, A., Rohitm, Sharma., Yusuf, Chisti and Banerjee, U.C., 2002 ‘Botryococcus
braunii: A renewable source of hydrocarbons and other chemicals’, Crit. Rev.
Biotechnol, 22(3), pp. 245-279.

Bariyah, U. (2014) ‘Pengaruh Rasio SiO2 /Al,O3 Pada Sintesis ZSM-5 dan Aktivitas
Katalitiknya Untuk Reaksi Esterifikasi’. Thesis, Departemen Kimia, Institut
Teknologi Sepuluh Nopember.

Basu, P. (2013) Biomass Gasification, Pyrolysis and Torrefaction: Practical Design and
Theory.

Biller, P., Riley, R. and Ross, A. B. 2011 ‘Catalytic hydrothermal processing of
microalgae: Decomposition and upgrading of lipids’, Bioresour. Technol, 102(7),
pp. 4841-4848.

Biswas, B., Arun K, A., Bisht, Y., Singh, R., Kumar, J. dan Bhaskar, T, 2017, “Effects of
temperature and solvent on hydrothermal liquefaction of Sargassum tenerrimum
algae,” Bioresour. Technol., 242, 344-350.

Bold and Wyne. 1985. Introduction to The Algae. New Jersey. Prentice-Hall, Inc
Englewood Cliffs.

Budiman, A., Kusumaningtyas, R. D., Pradana, Y.S. and Lestari. N. A., 2014, "Biodiesel
Bahan Baku, Proses dan Teknologi”, 1st ed., Yogyakarta: Gadjah Mada
University Press.

Borowitzka, MA and Borowitzka. LJ, 1988. Microalgal Biotechnology. NewYork.
Cambridge University Press.

Chen, Y., Yulong, W., Ranran, D., Pan, Z., and Ji, Liu, 2015 ‘Catalytic Hydrothermal
Liquefaction of D. Tertiolecta for the Production of Bio-oil over Different
Acid/Base Catalysts’, AIChE Journal, 59(4), pp. 215-228.

Chisti, Y. (2007) ‘Biodiesel from microalgae’, Biotechnology Advances, 25(3), pp. 294—
306.

Choi, G.-G., Kim, B.-H., Ahn, C.Y. and Oh. H.M, 2011, "Effect of nitrogen limitation on
oleic acid biosynthesis in Botryococcus braunii”, J.Appl.Phycol., 23(6), 1031-
1037.

57



UNIVERSITAS

KINETIKA REAKSI PROSES CATALYTIC HYDROTHERMAL LIQUEFACTION MIKROALGA
BOTRYOCOCCUS BRAUNI MENJADI

BIO-OIL

SAID HANIEF, Prof. Ir. Arief Budiman, M.S., D.Eng; Rochim Bakti Cahyono, ST., M.Sc., D.Eng.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

GADATCARhs, F., Andres, E.P.R., Mark, A.W and Lisa, M.C, 2010,” Environmental Life Cycle

Comparison of Algae to Other Bioenergy Feedstocks”, Environ. Sci. Technol.
2010, 44, 1813-1819

Clemens S., Aarts M. G., Thomine S and Verbruggen N. 2013. “Plant Science: The Key
to Preventing Slow Cadmium Poisoning”. Trends Plant Sci. 18 92-99.

Ciferri, O. 1983. Spirulina, The Edible Microorganism. Microbiological Reviews. 47
(4):558-570.

Data.worldbank.org, 2015, Forest & Agriculture Ldan area (% of Idan area). Available
at https://data.worldbank.org/ indicator/AG.LND.FRST. ZS ? locations=ID
Dayananda, C., Ravi, S., Vinod, K., and Gokare, A.R. 2007, °‘Isolation and
characterization of hydrocarbon producing green alga Botryococcus braunii from

Indian freshwater bodies’, Electron. J. Biotechnol, 10(1), pp. 79-91.

Demirbas, A. and Demirbas, M. F., 2010, "Algae Energy: Algae as a New Source of
Biodiesel”, London: Springer.

Dimitriadis, A. and Bezergianni, S., 2017, "Hydrothermal liquefaction of various biomass
dan waste feedstocks for biocrude production: A state of the art review",
Renew.Sus.Energ.Rev., 68,113-125.

Ding, J., Meng, W., Luming, P., Nianhua, X., Yimeng, W and Ming, Y.H, 2015
‘Combined desilication and phosphorus modification for high-silica ZSM-5 zeolite
with related study of hydrocarbon cracking performance’, App. Catalysis A:
General, 503, pp. 147-155.

Duan, P., and Phillip, E.S, 2011, “Hydrothermal Liquefaction of a Microalga with
Heterogeneous Catalysts”, Ind. Eng. Chem. Res. 2011, 50, 52-61

Gai, C.Y,. Zhang, W.T., Chen, P., Zhang and Dong, Y., 2015, "An investigation of
reaction pathways of hydrothermal liquefaction using chlorella
pyrenoidosa dan Spirulina platensis”, Energi Conver Manage., 96, 330-339

Garcia, A.L., Cristian, T., Chiara, S., Jaapjan, V.D.S., Daniele, F., Sascha, R.A., Kersten
and Derk, W.F.B, 2012, ‘Hydrothermal treatment (HTT) of microalgae: Evaluation
of the process as conversion method in an algae biorefinery concept’, Energy
Fuels, 26(1), pp. 642-657.

Gollakota, A. R. K., Kishore, N. and Gu, S., 2016, "A review on hydrothermal

liquefaction of biomass", Renew.Sus.Energ.Rev., 70,159 1-15.

58


https://data.worldbank.org/

UNIVERSITAS

KINETIKA REAKSI PROSES CATALYTIC HYDROTHERMAL LIQUEFACTION MIKROALGA
BOTRYOCOCCUS BRAUNI MENJADI

BIO-OIL

SAID HANIEF, Prof. Ir. Arief Budiman, M.S., D.Eng; Rochim Bakti Cahyono, ST., M.Sc., D.Eng.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ . .

"GbtitVeia, J.D., Ruiz, Jand Van, D.L.A, 2017, "Botryococcus braunii strains compared for
biomass productivity, hydrocarbon dan carbohydrate content”, J.Biotechnol., 248,
77-86.

Guriy, M. D. and Guiry, G. M., 2017, "Botryococcus braunii Kiitzing" Available at:

http://www.algaebase.org/search/species/detail/?species_id=27992.

Handoko, P. (2012) ‘Pengaruh Temperatur Terhadap Kinerja Katalis Ni/Zeolit Pada
Reaksi Hidrogenasi Katalitik’, Reaktor, 12(4), pp. 218-225.

Hietala, D. C., Faeth, J. L. and Savage, P. E., 2016, "A quantitative kinetic model or the
fast dan isothermal hydrothermal liquefaction of Nannochloropsis sp.",
Bioresour.Technol., 214, 102-111.

Jena, U., Das, K.C and Kastner, J.R. 2012 ‘Comparison of the effects of Na2CO3,
Caz(POs4)2, and NiO catalysts on the thermochemical liquefaction of microalga
Spirulina platensis’, Appl. Energy, 98, pp. 368-375

Huber, G.W., Sara, I. dan Corma, A., 2006, "Synthesis of Transportation Fuels from
Biomass", Chem Rev., 2(106), 4044-4098.

Kawaroe, M., Prartono, T., Sunuddin, A., Augustine, D and Sari, DW. 2010. Mikroalga
:Potensi dan Pemanfaatannya untuk Produksi Bio Bahan Bakar. Bogor.

Kruse, A. and Dahmen, N., 2015, "Water - A magic solvent for biomass conversion™, J.
Supercrit. Fluid, 96, 36-45.

Kumar, S., 2010, "Hydrothermal Treatment for Biofuels: Lignocellulosic Biomass to
Bioethanol, Biocrude, dan Biochar., Auburn University, Alabama, USA.

Leow, S., John, R.W., Derek, R.V., Brajendra, K.S., Jeremy, S.G and Timothy, J.S, 2015
‘Prediction of microalgae hydrothermal liquefaction products from feedstock
biochemical composition’, Green.Chem, 17(6)

Li, Y., Leow, S., Fedders, A. C., Sharma, B. K., Guest, J. S. dan Strathmann., T. J. 2017,
"Quantitative multiphase model for hydrothermal liquefaction of algal biomass",
Green.Chem., 19(4), 1163-1174.

Mujiyanto, S. dan Tiess, G., 2013, "Secure energy supply in 2025: Indonesia’s need for
an energy policy strategy”, Energ Policy., 61(5), 31-41.

Peterson, A. A., Vogel, F., Lachance, R.P., Froling, M., Antal, Jr. M. J and Tester, J. W,
2008, "Thermochemical biofuel production in hydrothermal media: A review of

sub- dan supercritical water technologies”, Energ.Environ.Sci., 1(1), 32.

59



KINETIKA REAKSI PROSES CATALYTIC HYDROTHERMAL LIQUEFACTION MIKROALGA
BOTRYOCOCCUS BRAUNI MENJADI

BIO-OIL

SAID HANIEF, Prof. Ir. Arief Budiman, M.S., D.Eng; Rochim Bakti Cahyono, ST., M.Sc., D.Eng.

UNIVERSITAS Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

CADIATBYASUKt, Laras., 2019, “Kinetika Reaksi Proses Hydrothermal Liquefaction Mikroalga

Botryococcus Braunii Menjadi Bio-oil”, Thesis, Departemen Teknik Kimia,
Universitas Gadjah Mada.

Siegle, del, 2015, R-Crtical Value Table.: https://researchbasics.education.uconn.
edu/r_critical _value_table/# (diakses pada: 28 November 2020).

Sheehan, J. D. and Savage, P. E., 2017, "Modeling the effects of microalga biochemical
content on the Kinetics dan biocrude yields from hydrothermal liquefaction”,
Bioresour.Technol., 239, 144-150.

Singh, R., Bhaskar, T. and Balagurumurthy, B., 2013, "Hydrothermal Upgradation of
Algae into Value-added Hydrocarbons, Biofuels from Algae.” Elsevier B.V.

Song, C., Liu, Q., Ji, N., Deng, S., Zhao, J., Li, S and Kitamura, Y, 2016, "Bioresource
Technology Evaluation of hydrolysis — esterification biodiesel production from
wet microalgae™ Bioresour. Technol, 214, 747-754.

Sugiyono, A. 2016, Outlook Energi Indonesia 2016: Pengembangan Energi untuk
Mendukung Industri Hijau., Jakarta. Available at: www.bppt.go.id.

Sunarno., Arief, B., Rochmadi and Panut, M, 2018 ‘Silica-alumina based catalytic
cracking of bio-oil using double series reaktor’, IJRER, 8, 414-420.

Tekin, K., Karagdz, S. and Bektas, S., 2014, "A review of hydrothermal biomass
processing”, Renew.Sus.Energ.Rev., 40, 673-687.

Thiruvenkadam, S. Izhar, H. Yoshida, M. K. Danquah, and R. Harun., 2015, "Process
application of Subcritical Water Extraction (SWE) for algal bio- products dan
biofuels production”, Appl.Energ., 154, 815-828.

Tokusoglu, O. and Uunal, M.K, 2006. Biomass Nutrient Profile of Three Microalgae:
Spirulina platensis. J. Food Sci. VVol. 86(4):1144-1148.

Valdez, P. J., Tocco, V. J. and Savage, P. E., "2014, "A general kinetic model for the
hydrothermal liquefaction of microalgae", Bioresour.Technol., 163, 123-127.

Vardon, D. R., Sharma B.K., Scott, J., Yu, G., Wang, Z., Schideman, L., Zhang, Y. dan
Strathmann, T.J., 2011, "Chemical properties of biocrude oil from the
hydrothermal liquefaction of Spirulina algae, swine manure, dan digested
anaerobic sludge”, Bioresour.Technol., 102(17), 8295-8303.

Vo, T.K,, Lee, O.K, Lee, E.Y., Kim, C.H., Seo, JW., Kim, J. and Kim, S.S., 2016,
"Kinetics study of the hydrothermal liquefaction of the microalga
Aurantiochytrium sp. KRS101", Chem.Eng.J., 306, 763-771.

60


https://researchbasics/

UNIVERSITAS

KINETIKA REAKSI PROSES CATALYTIC HYDROTHERMAL LIQUEFACTION MIKROALGA
BOTRYOCOCCUS BRAUNI MENJADI

BIO-OIL

SAID HANIEF, Prof. Ir. Arief Budiman, M.S., D.Eng; Rochim Bakti Cahyono, ST., M.Sc., D.Eng.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

CADARRI®., Guike, L., Shuwei, G., Shuzhong, W., Yang, G and Zefeng, J, 2018,” Catalytic

hydrothermal liquefaction of algae and upgrading of biocrude: A”, Renew.
Sustain. Energy Rev, 97, 103-118.

Xu, Y., Peigao, D and Bing, W., 2015.” Catalytic upgrading of pretreated algal oil with a
two-component catalyst mixture in supercritical water”, Algal Res, 9, 186-193.

Yan, X, 2018 ‘The effect of different catalysts and process parameters on the chemical
content of bio-oils from hydrothermal liquefaction of sugarcane bagasse’,
BioResources, 13(1), pp. 997-1018.

Yang, L., Yongdan, L., and Phillip, E.S., 2014, “Catalytic Hydrothermal Liquefaction of
a Microalga in a Two Chamber Reaktor”, Ind. Eng. Chem. Res. 53, 11939-1194.

Yang, C., Shuzhong, W., Jiangiao, Y., Donghai, X., Yanhui, L., Jianna, L and Yishu, Z.,
2020 ‘Hydrothermal liquefaction and gasification of biomass and model
compounds: a review’, Green. Chem, 22, pp. 8210-8232

Yu, G., Yuanhui, Z., Bin, G and Ted, F., 2014, “Nutrient Flows and Quality of Bio-crude
Oil Produced via Catalytic Hydrothermal Liquefaction of Low-Lipid Microalgae”,
Bioenergy Res, 7(4), pp. 1317-1328.

Zhang, B., Qisong, L., Qinhui, Z., Kejing, W., Weihua, P., Mingde, Y. and Yulong, W.,
2017 ‘Catalytic hydrothermal liquefaction of Euglena sp. microalgae over zeolite

catalysts for the production of bio-oil’, RSC Advances, 7(15), pp. 8944-8951.

61



