
 

106 

 

DAFTAR PUSTAKA 

 

Akinyemi, S.A., Gitari, W.M., Akinlua, A., Petrik, L.F., 2012, Mineralogy and 

Geochemistry of Sub-Bituminous Coal and Its Combustion Products from 

Mpumalanga Province, South Africa, INTECH, p.47-70, 

http://dx.doi.org/10.5772/50692. 

Allen, G.P., dan Chambers, J.L.C., 1998, Sedimentation in the Modern and 

Miocene Mahakam Delta, Indonesian Petroleum Association 26th Annual 

Convention, Jakarta. 

Alpern, B., Lemos de Sousa, M.J. and Flares, D. (1989): A Progress Report on The 

Alpern Coal Classification; lnternational Journal of Coal Geology, 

Volume 13, p.1-19. 

Amijaya, H., Littke, R., 2006, Properties of Thermally Metamorphosed Coal From 

Tanjung Enim Area, South Sumatra Basin, Indonesia with Special 

Reference to The Coalification Path of Macerals, lnternational Journal of 

Coal Geology, 66, p.271-295. 

Anggayana, K., 1999, Genesa dan Kualitas Batubara, Jurusan Teknik 

Pertambangan-FTM-ITB, 56 p. 

Arif, I., 2014, Batubara Indonesia, PT. Gramedia Pustaka Utama, Jakarta, 256 p. 

Artanto, Y., Jackson, W.R., Redlich, A.J., and Marshall, M., 2000, Liquefaction 

Studies of Some Indonesia Low rank Coals, Fuel, Vol. 79, p. 1333-1340. 

ASTM D.2798-09, 2009, Standard Test Method for Microscopical Determination 

of the Vitrinite Reflectance of Coal, ASTM International, Wesy 

Conshohocken, PA. 

ASTM D.3176-89, 2002, Standard Practice for Ultimate Analysis of Coal and 

Coke, ASTM International, Wesy Conshohocken, PA.  

ASTM D.4239-04, 2004, Standard Test Methods for Sulfur in the Analysis Sample 

of Coal and Coke Using High-Temperature Tube Furnace Combustion 

Methods, ASTM International, Wesy Conshohocken, PA. 

ASTM D.5373-13, 2013, Standard Test Methods for Determination of Carbon, 

Hydrogen and Nitrogen inAnalysis Samples of Coal and Carbon in 

Analysis Samples of Coal and Coke, ASTM International, Wesy 

Conshohocken, PA.  

Australian Standard 2856, 1986, Coal Maceral Analysis, Standard Australia, 20 p. 

Bachtiar, A., 2004, Kerangka Stratigrafi Sekuen dan Karakter Batuan Induk Miosen 

Awal di Cekungan Kutai Hilir, Kalimantan Timur, Disertasi Program 

Doktor, Institut Teknologi Bandung. 

Badan Geologi, 2014, Neraca Sumber Daya Energi, Pusat Sumber Daya Geologi, 

Kementerian Energi dan Sumber Daya Mineral, Jakarta, 20 p. 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

http://dx.doi.org/10.5772/50692


 

107 

 

Bai, J., Li, W., Bai, Z., 2011, Effects of Mineral Matter and Coal Blending on 

Gasification, Energy Fuels, 25, p. 1127–1131. 

Basu, P., 2006, Combustion and Gasification in Fluidized Beds, CRC Press, 66p.  

Basu, P., 2010, Biomass Gasification Design Handbook, Elsevier Inc., DOI: 

10.1016/B978-0-12-374988-8.00005-2, 323 p. 

Bayliss, P., Smith, D.K., Mrose, M.E., Berry, L.G., Mineral Powder Diffraction 

File: Book 2, 1980, JCPDS, International Centre for Diffraction Data, 

1601 Park Line, Swarthmore, Pennsylvania 19081, USA, 1168p. 

Baysal, M., Yürüm, A., Yıldız, B., Yürüm, Y., 2016, Structure of Some Western 

Anatolia Coals Investigated by FTIR, Raman, 13C Solid State NMR 

Spectroscopy and X-Ray Diffraction, International Journal of Coal 

Geology, 163, p. 166-176. 

Biantoro, E., Muritno, B.P., Mamuaya, J.M.B., 1992, Inversion Faults as The Major 

Structural Control In The Northern Part Of The Kutai Basin, East 

Kalimantan, Proceedings of 21st Annual Convention of Indonesian 

Petroleum Association, p. 45-68. 

Bustin R.M., 1989. Coal Petrology: Its Principles, Methods, and Applications. 

Geological Association of Canada, (Reprint Edition), 232 p. 

Casagrande, D.J. (1987). Sulphur in Peat and Coal. in Scott, A.C. (ed.). Coal and 

Coal-Baering Strata. Recent Advances. Geol. Soc. Spec. Publ. No. 32.       

p. 87-105.  

Cortes, C.G., Tzimas, E., Peteves, S.D., 2009, Technologies for Coal Based 

Hydrogen and Electricity Co-Production Power Plant with CO2 Capture, 

DOI: 10.2790/23969.  

Dai, S., Zhou, Y., Ren, D., Wang, X., Li, D., Zhao, L., 2007. Geochemistry and 

Mineralogy of The Late Permian Coals from The Songzao Coalfield, 

Chongqing, Southwestern China. Science in China Series D: Earth 

Sciences, May 2007, vol. 50, no. 5, p. 678-688. Springer-Verlag. 

Dai, S., Zou, J., Jiang, Y., Ward, C. R., Wang, X., Li, T., Xue, W., Liu, S., Tian, 

H., Sun, X., Zhou, D., 2012. Mineralogical and Geochemical 

Compositions of The Pennsylvanian Coal in The Adaohai Mine, 

Daqingshan Coalfield, Inner Mongolia, China: Modes of Occurrence and 

Origin of Diaspore, Gorceixite, and Ammonian Illite. International 

Journal of Coal Geology, 94, p. 250–270. 

Daulay, Bukin, 1994, Tertiary coal belt in eastern Kalimantan, Indonesia: the 

influence of coal quality on coal utilisation, Doctor of Philosophy thesis, 

Department of Geology, University of Wollongong, 375 p., 

http://ro.uow.edu.au/theses/1413. 

Diessel, C.F.K., 1992, Coal Bearing Depositional System. Springer-Verlag, Berlin-

Heidelberg, 721 p. 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

http://ro.uow.edu.au/theses/1413


 

108 

 

Falcon R.M.S. & Snyman, C.P., 1986, An Introduction to Coal Petrography, 

Geological Sociaty of South Africa, Johannesburg, 27 p. 

Fatimah, & Ward, C. R., 2009, Mineralogy and Organic Petrology of Oil Shales in 

The Sangkarewang Formation, Ombilin Basin, West Sumatra, Indonesia. 

International Journal of Coal Geology, 77(3-4), p. 424–435. 

Fermoso J., Arie, B., Plaza, M., Pevida, C., Rubiera, F., Pis, J. J., Pena, F. G., 

Casero, P., 2009, High-pressure co-gasification of coal with biomass and 

petroleum coke, Fuel Process Technology, 90, p. 926-932. 

Finkelman, R.B., and Gluskoter, H.J., 1981, Characterization of Minerals in Coal: 

Problems and Promises in Fauling and Slagging Resulting from Impurities 

in Combustion Gases (Bryer, ed.), New Hamspire, p. 299-318. 

Giwangkara S, E.G., 2006, Aplikasi Logika Syaraf Fuzzy Pada Analisis Sidik Jari 

Minyak Bumi Menggunakan Spetrofotometer Infra Merah Transformasi 

Fourier (FTIR), Sekolah Tinggi Energi dan Mineral, Cepu – Jawa Tengah. 

Goodarzi, F., Sanei, H., Stasiuk, L.D., Sadeghi, B.H., and Reyes, J., 2006, A 

Preliminary Study of Mineralogy and Geochemistry of Four Coal Samples 

from Northern Iran, International Journal of Coal Geology, Vol. 65,           

p. 35-50. 

Haenel, M.W., 1992, Recent Progress in Coal Structure Research, Fuel, Vol. 71, 

November, p. 1211-1223.  

Hair, Jr. J.F., Black, W.C., Babin, B.J., Anderson, R.E., 2010, Multivariate Data 

Analysis, 7 edition, Prentice Hall, 758 p. 

Harkins, H.P., FX., Prihandono, J.A., Setiya Budhi, A., Kusnida, D., 1999, Studi 

Regional Cekungan Batubara Daerah Pesisir Kalimantan Timur, Badan 

Geologi, Pusat sumber Daya Geologi, Kementerian Energi dan Sumber 

Daya Mineral, Jakarta, p. 21. 1-7. 

Heiskanen, L., 2011, A Study on Rate Correlations of Gasification Reactions, 

Bachelor’s Thesis, Degree Program of Energy Technology, Faculty of 

Technology, Lappeenranta University of Technology, 45 p. 

Heredy, L.A., and Wender, I., 1980. Model Structure for a Bituminous Coal. 

Preprints of Papers-American Chemical Society, Division of Fuel 

Chemistry 25, p. 38-45.   

Higman, C., van der Burgt, M., 2008, Gasification, 2nd edition, published by Gulf 

Profesional Publishing, Elsevier Inc., 456 p.  

Huang, Y.H., Yamashita, H., Tomita, A., 1991, Gasification Reactivities of Coal 

Macerals, Fuel Processing Technology, Volume 29, Issues 1-2, p. 75-84. 

Huggins, F.E., 2002, Overview of Analytical Methods for Inorganic Constituents 

in Coal, International Journal of Coal Geology, Vol. 50, p. 169-214. 

 

 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www.sciencedirect.com/science/article/pii/0378382091900188
http://www.sciencedirect.com/science/article/pii/0378382091900188


 

109 

 

Ibrahim D., 2005, Prospek Sumberdaya Batubara di Kabupaten Kutai Timur Bagian 

Barat Provinsi Kalimantan Timur, Badan Geologi, Pusat Sumber Daya 

Geologi, Kementerian Energi dan Sumber Daya Mineral, Jakarta,                 

p. 3.1-4. 

Ilyas, S., 2005. Inventarisasi Batubara Pemboran dalam Daerah Sungai Santan-

Bontang Kabupaten Kutai Timur. Provinsi Kalimantan Timur. Hasil 

Kegiatan Lapangan Subdit Batubara, p.1-10. 

International Committee for Coal and Organic Petrology (ICCP), 1998, The New 

Vitrinite Classification (ICCP System 1994), Fuel, Vol. 77, No. 5,                

p. 349-358. 

International Committee for Coal and Organic Petrology (ICCP), 2001, The New 

Inertinite Classification (ICCP System 1994), Fuel, 80, p. 459-471. 

Ismail, S., 1995, Batubara Indonesia: Potensi dan Harapan, Pidato Pengukuhan 

Guru Besar Tetap dalam Ilmu Teknik Kimia, Universitas Sriwijaya, 

Palembang, 50 p.  

ISO 562:2010, 2010, Hard Coal and Coke - Determination of Volatile Matter, 

International Organization for Standardization, Switzerland. 

ISO 1171:2010, 2010, Solid Mineral Fuels - Determination of Ash, International 

Organization for Standardization, Switzerland. 

ISO 11722:2013, 2013, Solid Mineral Fuels - Hard Coal - Determination of 

Moisture in The General Analysis Test Sample by Drying in Nitrogen, 

International Organization for Standardization, Switzerland.  

ISO 17246:2010, 2010, Coal - Proximate Analysis, International Organization for 

Standardization, Switzerland. 

Joseph F. H., Jr., William C. Black, W. C., Babin, B. J., Anderson, R. E., 2010, 

Multivariate Data Analysis, 7th edition, Pearson Hall. 758 p.  

Kementerian Koordinator Bidang Perekonomian, 2011, Masterplan Percepatan dan 

Perluasan Pembangunan Ekonomi Indonesia 2011-2025, Kementerian 

Koordinator Bidang Perekonomian, Jakarta, 210 p. 

Kim, Y.T., Seo, D.K., Hwang, J., 2011, Study of effect of Coal Type and Particle 

Size on Char-CO2 Gasification via Gas Analysis, Energy, ACS 

Publications, p. 5044-5054. 

Kostova, I., & Zdravkov, A., 2007, Organic Petrology, Mineralogy and 

Depositional Environment of The Kipra Lignite Seam, Maritza-West 

Basin, Bulgaria, International Journal of Coal Geology, 71, p. 527–541. 

Lapuerta, M., Hernández, J. J., Pazo, A., López, J., 2008, Gasification and co-

gasification of biomass wastes: Effect of the biomass origin and the 

gasifier operating conditions, Fuel Processing Technology, 89, p. 828-837, 

DOI: 10.1016/j.fuproc.2008.02.001. 

 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



 

110 

 

Lee, J.M., Kim, Y.J., Lee, W.J., Kim, S.D., 1998, Coal-gasification kinetics derived 

from pyrolysis in a fluidized-bed reactor. Energy, 23, 475–488. 

Li. J., Xinguo Zhuang, Wei Yuan, Bo Liu, Xavier Querol, Oriol Font, Natalia 

Moreno, Jianfu Li,Temuer Gang, Guankao Liang, 2016, Mineral 

composition and geochemical characteristics of the Li-Ga-richcoals in the 

Buertaohai-Tianjiashipan mining district, Jungar Coalfield, Inner 

Mongolia. International Journal of Coal Geology, 167, p. 157-175.  

Li, X.T., Grace, J.R., Lim, C.J., Watkinson, A.P., Chen, H.P., Kim, J.R., 2004, 

Biomass gasification in a circulating fluidized-bed, Biomass Bioenergy, 

26, 171–193. 

Li, X., Lifei Zhi, L., Heb, C., Kong, L., Bai, J., Guhl, S., Meyer, B., Li, W., 2019, 

The Factors On Metallic Iron Crystallization From Slag of Direct Coal 

Liquefaction Residue SiO2-Al2O3-Fe2O3-CaO-MgO-TiO2-Na2O-K2O 

System in The Entrained Flow Gasification Condition, Fuel, 246, 417-424.  

Lin, S., Harada, M., Suzuki, Y., Hatano, H., 2002, Hydrogen Production from Coal 

by Separating Carbon Dioxide During Gasificationq, Fuel 81, 2079-2085, 

PII: S0 01 6-2 36 1(0 2) 00 1 87-4. 

Lin S., Wang Y., and Suzuki Y., 2007, Effect of Coal Rank on Steam Gasification 

of Coal/CaO Mixtures, Energy and Fuels, 21, p. 2763-2768.  

López, I. C., & Ward, C. R., 2008, Composition and Mode of Occurrence of 

Mineral Matter in Some Colombian Coals, International Journal of Coal 

Geology, 73(1), p. 3–18. 

Ma, L., 2006, Combustion and Gasification of Chars in Oxygen and Carbon 

Dioxide at Elevated Pressure, PhD thesis, Stanford University,        

Stanford, 257 p. 

Mahishi, M.R., Goswami, D.Y., 2007, An Experimental Study of Hydrogen 

Production by Gasification of Biomass in The Presence of                                  

a CO2 Sorbent. Int. J. Hydrogen Energy, 32, p. 2803–2808. 

doi:10.1016/j.ijhydene.2007.03.030 

Malhotra, Naresha K., 2006, Marketing Research: An Applied Orientation (5th 

Edition), Upper Saddle River, NJ: Prentice Hall, 872 p. 

Malumbazo N., Wagner N.J., Bunt J.R., Van Niekerk D., Assumption H.,  2011, 

Structural Analysis of Chars Generated from South African Inertinite 

Coals in a Pipe-reactor Combustion Unit, Fuel Processing Technology, 92, 

p.743-749. 

Mauk, J.L. and Simpson, M.P., 2007, Geochemistry and Stable Isotope 

Composition of Altered Rocks at the Golden Cross Epithermal Au-Ag 

Deposit, New Zealand, Economic Geology, Vol. 102, p. 841-871. 

Miller, B.G., 2005, Coal Energy Systems, Elsevier Academic Press, USA, 526 p. 

 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



 

111 

 

Misaqi, F.L., 1973. Self-contained Air Purifier and Conditioner Unit. Meadowlark 

Drive, Pittsburgh, 21. p. 

Mishra, A., Gautam, S., Sharma, T., 2018, Effect of Operating Parameters on Coal 

Gasification, International Journal of Coal Science Technology, 

https://doi.org/10.1007/s40789-018-0196-3, p. 113-125. 

Moss, S.J., Chambers, J., Cloke, I., Satria, D., Ali, J.R., Baker, S., Milsom, J., & 

Carter, A., 1997, New Observations on The Sedimentary and Tectonic 

Evolution of the Tertiary Kutai Basin, East Kalimantan, Petroleum 

Geology of Southeast Asia, Geological Society Special Publication No. 

126, p. 395-416. 

Moss, S.J. dan Chambers, J.L.C., 1999. Depositional Modelling and Facies 

Architecture of Rift and Inversion in The Kutai Basin, Kalimantan, 

Indonesia. Indonesian Petroleum Association, Proceedings 27th Annual 

Convention, Jakarta, p. 459-486. 

Niekerk, D.V., Mitchel, G.D., and Mathews, J.P., 2010, Petrographic and 

Reflectance Analysis of Solvent-Swelled and Solvent-Extracted South 

African Vitrinite-Rich and Inertinite-Rich Coals, International Journal of 

Coal Geology, Vol. 81, p. 45-52.  

Niekerk, D.V., Pugmire, R.J., Solum, M.S.,  Painter, P.C.,  Mathews, J.P., 2008, 

Structural Characterization of Vitrinite-Rich and Inertinite-Rich Permian-

Aged South African Bituminous Coals, International Journal of Coal 

Geology, 76, p. 290–300 

Nikolaos, K., Colin, R.W., Dimitra, P., Zhongsheng, L., 2009, Quantitative 

Evolution of minerals in Lignites and Intraseam Sediments from The 

Achlada Basin, Northern Greece, Energy and Fuels, Vol. 23, University 

of New South Wales, Australia, p. 2169-2171. 

Nurhadi, Suprapto, S., Heryadi, D., Yusnanto, Saputra, R., Ropik, 2009, Prototype 

Plant Gas Sintesis dari Batubara, Puslitbang Teknologi Mineral dan 

Batubara, 51 p. 

Nursanto, E., 2014, Karakteristik Maseral, Mineralogi dan Geokimia Batubara 

Formasi Warukin pada Cekungan Barito, Kalimantan Selatan dan 

Pengaruhnya Terhadap Sifat Pencairan Batubara, Disertasi, Universitas 

Gadjah Mada, 278 p. 

Okolo G.N., Neomagus, H.W.J.P., Everson, R.C., Roberts, M.J., Bunt, J.R., 

Sakurovs, R., Mathews, J.P., 2015, Chemical–structural Properties of 

South African Bituminous Coals: Insights from Wide Angle XRD–Carbon 

Fraction Analysis, ATR–FTIR, Solid State 13C NMR, and HRTEM 

Techniques, Fuel, 158, p.779-792. 

Orrego, J.A., Hern´andez, R.C., and Mej´ıa-Ospino, E., 2010, Structural Study of 

Colombian Coal by Fourier Transform Infrared Spectroscopy Coupled to 

Attenuated Total Reflectance (FTIR-ATR), Revista Mexicana De Fi´Sica 

56 (3), p. 251-254. 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

https://doi.org/10.1007/s40789-018-0196-3


 

112 

 

Peraturan Pemerintah Republik Indonesia Nomor 23 Tahun 2010, 2010, 

Pelaksanaan Kegiatan Usaha Pertambangan Mineral dan Batubara, 76 p. 

Peraturan Pemerintah Republik Indonesia Nomor 79 Tahun 2014, 2014, Kebijakan 

Energi Nasional, 36 p.  

Petersen, H.I., Nytoft, H.P., 2006, Oil generation capacity of coals as a function of 

coal age and aliphatic structure, Organic Geochemistry 37, p. 558–583. 

Pickel, W., J. Kus, D. Flores, S. Kalaitzidis, K. Christanis, B.J. Cardott, M.Misz-

Kennan, S. Rodrigues, A. Hentschel, M. Hamor-Vido, P. Crosdale, N. 

Wagner, ICCP, 2017, Classification of Liptinite – ICCP System 1994, 

International Journal of Coal Geology, 169, p. 40-61. 

Pinto, F., Franco, C., and Andre, R. N., 2003, Effect of experimental conditions on 

cogasification of coal, biomass and plastic wastes with air/steam mixtures 

in a fluidized bed system, Fuel, 82(15), 1967-1976. 

Pranata, Y., 2015, Pemodelan sumberdaya batubara, penentuan daerah target 

eksplorasi pendahuluan di Sub-blok A dan eksplorasi rinci di Sub-blok B 

Area Blok Beruaq, Desa Sungai Payang, Kecamatan Loa Kulu, Kabupaten 

Kutai Kartanegara, Provinsi Kalimantan Timur, Skripsi, Jurusan Teknik 

Geologi, Fakultas Teknik, Universitas Gadjah Mada, Yogyakarta, 256 p. 

Prasetyana, Y.D., 2014, Kinetika Reaksi Dan Komposisi Kesetimbangan Gasifikasi 

Batubara Kalimantan Timur Dengan Uap Air Menggunakan Katalis Nikel 

Karbonat, Tesis, Program Pasca Sarjana, Jurusan Teknik Kimia, 

Universitas Gadjah Mada, Yogyakarta, 104 p.  

PT. Indominco Mandiri, 2010, Laporan Kajian/Studi Kelayakan Penambangan 

Batubara, 251 p. 

Rajvanshi, A.K., 1986, Biomass Gasification, Nimbkar Agricultural Institute, 

Maharashtra, India, p. 83-102.  

Ranton, J.J., 1982. Mineral matter in coal In Meyer R.A., Coal structure, Academic 

press, London, p. 283-324. 

Rezaiyan, A.J., and Cheremisinoff, N.P., 2005, Principles of Gasification, Taylor 

& Francis Group, CRC, p. 1-33. 

Rollinson H., 1995, Using Geochemical Data: Evaluation, Presentation, 

Interpretation, Logman Group, UK, 351 p. 

Rumbino, Y, 2018, Gasifikasi Arang Batubara Lignite Menggunakan Uap Air dan 

dan Katalis Zeolite Alam, Disertasi, Program Pasca Sarjana, Jurusan 

Teknik Kimia, Universitas Gadjah Mada, Yogyakarta, 152 p. 

Samuel, L., and Muchsin, S., 1975. Stratigraphy and Sedimention in the Kutai 

Basin, East Kalimantan. Proc. 4th Ann. Conv. Indon. Petrol Assoc. 2, pp. 

27-39. 

Sarwono, J., 2012, Metode Riset Skripsi Pendekatan Kuantitatif: Menggunakan 

Prosedur SPSS, Jakarta: Elex Media Komputindo, 272 p. 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



 

113 

 

Satyana, A.H., Nugroho, D., Surantoko, I, 1999. Tectonic Controls on The 

Hydrocarbon Habitats of The Barito, Kutai and Tarakan Basin, Eastern 

Kalimantan, Indonesia; Major Dissimilarities. Journal of Asian Earth 

Sciences Special Issue Vol. 17, No. 1-2, Elsevier Science, Oxford,                  

p. 99-120. 

Sawettaporn, S., Bunyakiat, K., Kitiyanan, B., 2009, CO2 Gasification of Thai Coal 

Chars: Kinetics and Reactivity Studies, Korean J.Chem. Eng., 26(4),             

p. 1009-1015.  

Septiansyah, I., 2008, Studi Proses Gasifikasi Batubara Berau Kalimantan Timur 

dengan Fluidized Bed Gasification, Tesis, Program Magister Rekayasa 

Pertambangan, Institut Teknologi Bandung, 83 p. 

Singh, N., Raghavan, V., Sundararajan, T., 2013,  Effect of Coal Properties on 

Gasification of High-Ash Indian Coals,  9th Asia-Pacific Conference on 

Combustion, Gyeongju Hilton, Gyeongju, Korea 19-22 May 2013, 6 p.  

Situmorang, B., Dwiyoga, C.D., Kustamsi, A., 2006, The untapped 

“Unconventional” Gas: CBM Resources of Kutai Basin with reference to 

the North Kutai Lama Field, Sangasanga area, East Kalimantan. 

Proceedings of International Geosciences conference and exhibition. 

Jakarta, August 14-16, 2006. Jakarta 06-OT-07. 

Skodras, G., and Sakellaropoulos, G.P., 2002, Mineral Matter Effects in Lignite 

Gasification, Fuel Processing Technology, 78, p. 151-158.  

Skoog, D.A, Holler, F.J., Crouch, S.R., 2010, Priciples of Instrumental Analysis, 

6th edition, Thomson Higher Education, 10 Davis Drive, Belmont, CA, 

USA, 1039 p.  

Smolinski A, Stanczyk K, Howaniec N., 2010, Steam gasification of selected 

energy crops in a fixed bed reactor, Renewable Energy, 35, p.397-404. 

Sobah, S., 2012, Gasifikasi Arang Batubara Bituminus dengan Gas CO2 

Menggunakan Ca(OH)2 pada Proses Pirolisis, Tesis, Program Pasca 

Sarjana, Jurusan Teknik Kimia, Universitas Gadjah Mada,          

Yogyakarta, 71 p.  

Solomon, P.R, Hamblen, D.R., Carangelo, R M., Serio, M A., 1987, General Model 

of Coal Devolatilization, Energy and Fuel, 2, p. 405-422.  

Spears, D.A., Tewalt, S.J., 2009, The Geochemistry of Environmentally Important 

TraceEelements in UK Coals, with Special Reference to the Parkgate Coal 

in the Yorkshire–Nottinghamshire Coalfield, UK, International Journal of 

Coal Geology,  80, p. 157–166. 

Speight, J. G., 2005, Handbook of Coal Analysis, Published by John Wiley & Sons, 

Inc., Hoboken, New Jersey, 222 p. 

Speight, J.G., 2013, The Chemistry and Technology of Coal. 3rd edition, CRC Press 

Taylor & Francis Group, Broken Sound Parkway NW, Florida, 845 p. 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.google.com/search?biw=1280&bih=686&q=Solomon,+P.R,+Hamblen,+D.R.,+Carangelo,+R+M..+Serio,+M+A.,+General+Model+of+Coal+Devolatilization,+Energy+and+Fuel+%281987%29&spell=1&sa=X&ved=0ahUKEwje86TwyuXLAhUDCo4KHQ-eBgsQBQgYKAA
https://www.google.com/search?biw=1280&bih=686&q=Solomon,+P.R,+Hamblen,+D.R.,+Carangelo,+R+M..+Serio,+M+A.,+General+Model+of+Coal+Devolatilization,+Energy+and+Fuel+%281987%29&spell=1&sa=X&ved=0ahUKEwje86TwyuXLAhUDCo4KHQ-eBgsQBQgYKAA


 

114 

 

Stach, E., Mackowsky, M.T.H., Teichmuller, M., Taylor, G.H., Chandra, D., 

Teichmuller, R., 1982. Stach’s Textbook of Coal Petrology. Gebruder 

Borntraeger, Berlin, Stuttgart, 535 p. 

Stiegel, G.J., Ramezan, M., 2006, Hydrogen from Coal Gasification: An 

Economical Pathway to a Sustainable Energy Future, International 

Journal of Coal Geology, 65 (2006) 173-190, 

DOI:10.1016/j.coal.2005.05.002. 

Suarez Ruiz, I., Crelling, C.J., 2008, Applied Coal Petrology, Elsevier, 388 p. 

Sukandarrumidi, 2009, Batubara dan Pemanfaatannya, Gadjah Mada University 

Press, Yogyakarta, 247 p. 

Sukardi, Sikumbang, N., Umar, I., Sunaryo, R., 1995, Peta Geologi Lembar 

Sangatta, Kalimantan, Pusat Penelitian dan Pengembangan Geologi, 

Bandung, Indonesia. 

Sule, D., Sanwani, E., dan Sudarsono, A., 1997, Course of Coal Utilization, Teknik 

Pertambangan-ITB, 84 p. 

Sundari, K., 2015, Gasifikasi Arang Batubara Lignit menggunakan Gas CO2 dengan 

Penambahan NiCO3 sebagai Katalisator, Tesis, Program Pasca Sarjana, 

Jurusan Teknik Kimia, Universitas Gadjah Mada, Yogyakarta, 78 p. 

Supriatna, Sukardi, dan Rustandi,. 1994. Peta Geologi Lembar Samarinda skala           

1 : 250.000, Kalimantan, PPPG, Bandung. 

Sykorova, I., Pickel, W., Christanis, K., Wolf, M., Taylor, G.H., Flores, D., 2005, 

Classification of Huminite, International Journal of Coal Geology, 65,     

p. 85-106. 

Taylor, G.H., Chandra, D., 1998. Gondwana Coal in Coal Petrologi. Gebruder 

Borntraeger, Berlin, Stuttgart, p. 191-194. 

Taylor, G.H., Teichmüller, M., Davis, A., Diessel, C.F.K., Robert, P. dan Littke, 

R., 1998, Organic Petrology, Gebrüder Borntraeger, Berlin,              

Stuttgart, 704 p. 

Teichmüller, M., & Teichmüller, R., (1979), Diagenesis of Coal (Coalification), 

Diagenesis in Sediments and Sedimentary Rocks, Chapter 5, 207–246, 

DOI: 10.1016/s0070-4571(08)71074-4. 

Teichmüller, M., 1989, The Genesis of Coal from The Viewpoint of Coal 

Petrology, International Journal of Coal Geology, v. 12, p. 1-87. 

Thomas, L., 2013, Coal Geology, 2nd Ed, Wiley-Blackwell, John Wiley & Sons, 

Ltd., England, 444 p. 

Tian, C., Zhang, J., Zhao, Y., & Gupta, R., 2014. Understanding of Mineralogy and 

Residence of Trace Elements in Coals via a Novel Method Combining 

Low Temperature Ashing and Float-sink Technique, International Journal 

of Coal Geology, 131, p. 162–171. 

 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



 

115 

 

Triantoro, A., Mustofa, A., Riswan, (2013), Pengaruh Agen Gasifikasi Batubara 

Terhadap Produk Gas yang Dihasilkan oleh Batubara Peringkat Rendah, 

Info-Teknik, Jurnal Keilmuan dan Aplikasi Teknik, Banjarbaru, 

Kalimantan Selatan, p. 201-210. 

Ulfaniyah, N.I., Burhan, R.Y.P., 2014, Karakterisasi Geokimia Organik Batubara 

Samarinda, Sains dan Terapan Kimia, Vol. 8, No. 2 (Juli 2014), p. 57-68. 

Umeki, K., Son, Y., Namioka, T., Yoshikawa, K., 2009, Basic study on hydrogen-

rich gas production by high temperature steam gasification of solid wastes. 

J. Environ. Eng., 4, p. 211–221. 

Ural, S., 2007. Quantification of crystalline (mineral) matter in some Turkish coals 

using interactive Rietveld-based X-ray diffractometry. International 

Journal of Coal Geology, 71(2-3), p. 176–184. 

Van Krevelen, D.W., 1993, Coal, Typology-Physics-Chemistry-Constitution, 3rd 

Ed., Elsevier, Amsterdam, 979 p. 

Wang, L.Q., 2009, A biomass gasification system for synthesis gas from the new 

method, Natural Science, 01, 195-203, DOI, 10.4236/ns.2009.13026. 

Wang J., Jiang, M., Yao, Y., Zhang, Y., Cao, J., 2009. Steam Gasification of Coal 

Arang Catalyzed by K2CO3 for Enhanced Production of Hidrogen without 

Formation of Methane, Fuel, Volume 88(9), pp. 1572-1579 

Ward, C.R., 1986. Review of Mineral Matter in Coal. Australian Coal Geology, 

Geol. Soc. of Australia, Vol. 6, p. 87-107. 

Ward, C.R., Taylor, J.C., Matulis, C.E., L.S. Dale, L.S., 2001, Quantification of 

Mineral Matter in The Argonne Premium Coals Using Interactive 

Rietveld-based X-Ray Diffraction, International Journal of Coal Geology, 

46, p. 67-82. 

Ward C.R., 2002. Analysis and Significant of Mineral Matter in Coal Seams. 

International Journal of Coal Geology, 50, p. 135-168. 

Ward C.R., 2016. Analysis, Origin and Significant of Mineral Matter in Coal: An 

Update Review, International Journal of Coal Geology, 165, p. 1-27. 

Wender, I., Heredy, L.A., Neuworth, M.B., and Dryden, I.G.C., 1981. Chemical 

Reactions and the Constitution of Coal, in Elliott, M.A., ed., Chemistry of 

Coal Utilization, Second Supplementary Volume: New York, John Wiley 

and Sons, Inc., p. 425-495.  

Widodo, S., Bechtel, A.,  Anggayana, A.,  Püttmanna, W.,  2009, Reconstruction of 

Floral Changes During Deposition of The Miocene Embalut Coal from 

Kutai Basin, Mahakam Delta, East Kalimantan, Indonesia by Use of 

Aromatic Hydrocarbon Composition and Stable Carbon Isotope Ratios of 

Organic Matter, Organic Geochemistry, 40, p. 206–218. 

 

 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



 

116 

 

Win, C.T., 2015, Sedimentology and Organic Petrology of Coal and Coal-Bearing 

Sequences in The Samarinda Area, Lower Kutai Basin, Indonesia, 

Disertation, The Post Graduate Program of Geological Engineering 

Faculty of Engineering, Universitas Gadjah Mada, Yogyakarta, 217 p. 

Wood, B.J, and Sancier, K.M., 1980, A Current View of The Mechanism for The 

Catalytic Gasification of Coal Char, Material Research Laboratory, SRI 

International, p. 104-108.  

Wu, S., Gu, J., Zhang, X., Wu, Y., Gao, J., 2008, Variation of Carbon Crystalline 

Stuctures and CO2 Gasification Reactivity of Shenfu Coal Chars at 

Elevated Temperatures, Energy, (6), p. 199-206.  

Yossifova, M. G., 2007. Mineral and inorganic chemical composition of the Pernik 

coal, Bulgaria. International Journal of Coal Geology,                                

72(3-4), p. 268-292. 

Yossifova, M. G., Eskenazy, G. M., & Valceva, S. P., 2011. Petrology, Mineralogy, 

and Geochemistry of Submarine Coals and Petrified Forest in The Sozopol 

Bay, Bulgaria. International Journal of Coal Geology, 87(3-4), p. 12–225. 

Zhang, H., Guo, X., Zhu, Z., 2017, Effect of Temperature on Gasification 

Performance and Sodium Transformation of Zhundong Coal, Fuel, 189, 

301-311, http://dx.doi.org/10.1016/j.fuel.2016.10.097 

Zhang, L., Huang, J., Fang, Y., Wang, Y., 2006, Gasification Reactivity and 

Kinetics of Typical Chinese Anthracite Chars with Steam and CO2, 

Energy, 100(1), p. 1201-1210.  

Zhao, Y., Zhang, J., Chou, C. L., Li, Y., Wang, Z., Ge, Y., Zheng, C., 2008, 
International Journal of Coal Geology, 73, p. 52-62. 

Životić, D., Wehner, H., Cvetković, O., Jovančićević, B., Gržetić, I., Scheeder, G., 

Vidal, A., Šajnović, A., Ercegovac, M., Simić, V., 2008, Petrological, 

Organic Geochemical and Geochemical Characteristics of Coal from the 

Soko Mine Serbia, International Journal of Coal Geology, 73, p. 285-306.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KARAKTERISTIK MASERAL, MINERALOGI, DAN GEOKIMIA BATUBARA PERINGKAT RENDAH PADA
CEKUNGAN KUTAI,
KALIMANTAN TIMUR DAN PENGARUHNYA TERHADAP GASIFIKASI BATUBARA DISERTASI Oleh:
Agus Winarno
14/373944/STK/00499 PROGRAM STUDI DOKTOR TEKNIK GEOLOGI DEPARTEMEN TEKNIK
GEOLOGI FAKULTAS TEKNIK
UNIVERSITAS GADJAH MADA 2019
AGUS WINARNO, Dr. D Hendra Amijaya; Dr. Agung Harijoko.
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/


