PENGARUH KARAKTERISTIK FLY ASH DAN BOTTOM ASH (FABA) TERHADAP KUALITAS PRODUK
GEOPOLIMER
SONIA CANTIKA W, Dr. Ir. Ferian Anggara, S.T., M.Eng., IPM.,Himawan Tri Bayu Murti Petrus, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Adelizar, A.S., Olvianas, M., Adythia, D.M., Syafiyurrahman, M.F., Pratama,
L.G.A.A.N., Astuti, W., and Petrus, H.T.B.M., 2020, Fly Ash and Bottom Ash
Utilization as Geopolymer: Correlation on Compressive Strength and Degree
of Polymerization Observed using FTIR, di IOP Conference Series: Materials
Science and Engineering, Institute of Physics Publishing, v. 742, p. 1-7.

Amri, A., G. Fathurrahman, A. A. Najib, E. Awaltanova, Aman, and Chairul, 2018,
Composites of Palm Oil Fuel Ash (POFA) Based Geopolymer and Graphene
Oxide: Structural and Compressive Strength, IOP Conference Series:
Materials Science and Engineering, v. 420, p. 1-7.

Anggara, F., Petrus, H.T.B.M., Anisa, D., Besari, A., Manurung, H., Yulindra, F.,
and Saputra, A., 2021, Tinjauan Pustaka Karakterisasi dan potensi
Pemanfaatan Fly Ash dan Bottom Ash: Buletin Sumber Daya Geologi, v. 16,
p. 53-70.

Atmaja, [.G.D., 2015, Industri Semen dan Emisi Carbon Diokside (CO2) di Pulau
Jawa: Media Bina Tanah, v. 9(2), p. 63-65.

Al Bakri, A M.M., 2012, Properties of Fly Ash Based Coconut Fiber Composite:
American Journal of Engineering and Applied Sciences, v. 30, p. 90-97.
Bartonova, L., 2015, Unburned carbon from coal combustion ash: An overview.

Fuel Processing Technology, v. 134, p. 136—158.

Bayuaji, R., Yasin, A.K., Susanto, T.E., and Darmawan, M.S., 2017, A Review in
Geopolymer Binder with Dry Mixing Method (Geopolymer cement), di AIP
Conference Proceedings, American Institute of Physics Inc., v. 1887, p. 1-6.

Besari, D.A.A., and Anggara, F., 2018, Komponen Penyusun Fly Ash dan Bottom
Ash Beberapa PLTU di Pulau Jawa, di Seminar Nasional Kebumian Ke-11,
Perspektif [lmu kebumian Kajian Bencana Geologi Di Indonesia, Yogyakarta,
p- 493-504.

Besari, D.A.A., Anggara, F., Petrus, H.T.B.M., Astuti, W., and Husnah, W.A.,
2021, Effect of power plant operating conditions on fly ash and bottom ash
composition: A case study from power plant in Lampung: IOP Conference
Series: Earth and Environmental Science, v. 851, p.1-10

Besari, D.A.A., Anggara, F., Rosita, W., and Petrus, H.T.B.M., 2022,
Characterization and mode of occurrence of rare earth elements and yttrium in
fly and bottom ash from coal-fired power plants in Java, Indonesia:
International Journal of Coal Science and Technology, v. 9, p.1-16

BSN, 1996, Bata Beton (Paving Block), SNI 03-0691-1997, Badan Standarisasi.
Nasional, Jakarta.

Chen, Y.P., 1997, Table of Key Lines in X-ray Powder Diffraction Patterns of
Minerals in Clays and Associated Rocks, p. 77.

Chindaprasirt, P., Jaturapitakkul, C., Chalee, W., and Rattanasak, U., 2009,
Comparative study on the characteristics of fly ash and bottom ash
geopolymers: Waste Management, v. 29, p. 539-543.

Choi, S. C. and Lee, W. K., 2012, Effect of Fe203 on the physical property of
geopolymer paste, Advanced Materials Research, v. 586, p. 126-129.
Cong, P., and Cheng, Y., 2021, Advances in geopolymer materials: A

comprehensive review: Journal of Traffic and Transportation Engineering

89



PENGARUH KARAKTERISTIK FLY ASH DAN BOTTOM ASH (FABA) TERHADAP KUALITAS PRODUK
GEOPOLIMER
SONIA CANTIKA W, Dr. Ir. Ferian Anggara, S.T., M.Eng., IPM.,Himawan Tri Bayu Murti Petrus, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

(English Edition), v. 8, p. 283-314.

Cruceru, M., Valentim, B., Predeanu, G., Abagiu, T., Slavescu, V., Anghlescu, L.,
2016, Increasing the residual carbon content from bottom ash by particle size
separation, Wseas Transactions on Environment and Development, v. 12, p.
337-342.

Cruceru, M., Valentim, B., Predeanu, G., Abagiu, T., Slavescu, V., Anghlescu, L.,
2017, Concentration of the residual carbon from bottom ash by particle size
separation, International Journal of Geology, v. 11, p. 1-7.

Dai, S., Zhao, L., Peng, S., Chou, C.L., Wang, X., Zhang, Y., Li, D., and Sun, Y.,
2010, Abundances and Distribution of Minerals and Elements in High-
Alumina Coal Fly Ash from The Jungar Power Plant, Inner Mongolia, China:
International Journal of Coal Geology, v. 81, p. 320-332.

Damayanti, R., 2018, Abu batubara dan pemanfaatannya: Tinjauan teknis
karakteristik secara kimia dan toksikologinya: Jurnal Teknologi Mineral dan
Batubara, v. 14, p. 213-231.

Davidovits, J., 1993, Geopolymer cement to minimize carbon-dioxde greenhouse-
warming: Ceramic Transactions -, v. 37, p. 165—182.

Davivovits, J., 2013, Geopolymer Cement a review, Geopolymer Science and
Technichs, Technical Paper #21, Geopolymer Institute Library.

Departemen Teknik Sipil dan Lingkungan Fakultas Teknik UGM, 2017, Lab.

Bahan Bangunan — Departemen Teknik Sipil dan Lingkungan:,
https://tsipil.ugm.ac.id/id/fasilitas/lab-bahan-bangunan/  (accessed  April
2022).

Diaz, E.E.S, Barrios, V.A.E., 2010, Development and use of geopolymers for
energy conversion: An overview, Construction and Building Material, v. 315,
p. 1-14.

Ekaputri, J.J., and Bari, M.S. Al, 2020, Perbandingan Regulasi Fly Ash sebagai
Limbah B3 di Indonesia dan Beberapa Negara: Media Komunikasi Teknik
Sipil, v. 26, p. 150-162.

Erdiansa, R., 2018, Studi Komparasi Performansi PLTU Sub-critical 660 MW
Berbahan Bakar Medium Rank Coal dan Low Rank Coal dan PLTU
Ultrasupercritical 660 MW Berbahan Bakar Low Rank Coal. p. 1-81.

Freeman, E. et al, 1997, Interactions of carbon-containing fly ash with
commercial air-entraining admixtures for concrete, Fuel, v. 76, p. 761-
765.

Fernandez-Jiméne , A., and A. Palomo, 2003, Characterisation of Fly Ashes.
Potential Reactivity as Alkaline Cements, Fuel, v. 82, p. 65.

Google Earth, 2002, Indonesia, California: Maxar Technologies

Goodwin, R.W., 2014, Government Regulations, di Combustion Ash Residue
Management, Elsevier, p. 9-30.

Ha, T.-H. Muralidharan, S., Bae, J.-H., Ha, Y.-C,, Lee, H.-G., Park, K., dan Kim, D.-
K., 2005, Effect of unburnt carbon on the corrosion performance of fly ash
cement mortar, Construction and Building Materials, v. 19, p. 509-515.

Herwani, P., L., Imran, 1., and Budiono, B., 2018a, Compressive Strength of Fly
ash-based Geopolymer Concrete with a Variable of Sodium Hydroxide
(NaOH) Solution Molarity: MATEC Web of Conferences, v. 147, p. 1-5.

90



PENGARUH KARAKTERISTIK FLY ASH DAN BOTTOM ASH (FABA) TERHADAP KUALITAS PRODUK
GEOPOLIMER
SONIA CANTIKA W, Dr. Ir. Ferian Anggara, S.T., M.Eng., IPM.,Himawan Tri Bayu Murti Petrus, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Herwani, P., 1., Imran, 1., and Budiono, B., 2018b, Compressive Strength of Fly
ash-based Geopolymer Concrete with a Variable of Sodium Hydroxide
(NaOH) Solution Molarity, di MATEC Web of Conferences, Sibe, EDP
Sciences, v. 147, p. 1-5.

Hower, J.C., 2012, Petrographic Examination of Coal-Combustion Fly Ash:
International Journal of Coal Geology, v. 92, p. 90-97.

Hower, J.C., Groppo, J.G., Graham, U.M., Ward, C.R., Kostova, I.J., Maroto-Valer,
M.M., and Dai, S., 2017, Coal-derived Unburned Carbons in Fly Ash: A
Review: International Journal of Coal Geology, v. 179, p. 11-27.

International Energy Agency, 2021, Key World Energy Statistics 2021.

Janosevic, N., Djoric-Veljkovic, S., Toplicic-Curcic, G., and Karamarkovic, J.,
2018, Properties of geopolymers: Facta universitatis - series: Architecture and
Civil Engineering, v. 16, p. 45-56.

Kementrian Energi dan Sumber Daya Mineral Republik Indonesia, 2021,
Handbook of Energy & Economic Statistics of Indonesia: Jakarta, p. 1-129.

Kitto, J.B., Stultz, S.C., 2005, Steam Its Generation and Use, The Babcock &
Wilcox Company, v. 41, p. 1-1106.

Krél, M., Minkiewicz, J. and Mozgawa, W., 2016, IR spectroscopy studies of
zeolites in geopolymeric materials derived from kaolinite, Journal of
Molecular Structure, v. 1126, p. 200-206.

Lee, S. etal, 2010, Unburned Carbon Removal Effect on Compressive Strength
Development in a Honeycomb Briquette Ash-Based Geopolymer,
International Journal of Mineral Processing, v.97, p. 20-25.

Manurung, H., Rosita, W., Anggara, F., Petrus, H.B.T.M., and Bendiyasa, 1.M.,
2020a, Leaching of REY from Non-magnetic Coal Fly Ash with Acetic Acid:
IOP Conference Series: Materials Science and Engineering, v. 778, p. 1-10.

Manurung, H., Rosita, W., Bendiyasa, .M., Prasetya, A., Anggara, F., Astuti, W.,
Djuanda, D.R., and Petrus, H.T.B.M., 2020b, Recovery of Rare Earth
Elements and Yitrium from non-Magnetic Coal Fly Ash using Acetic Acid
Solution: Metal Indonesia, v. 42, p. 35-42.

Merabtene, M., L. Kacimi, and P. lastres, 2009, Elaboration of Geopolymer
Binders from Poor Kaolin and Dam Sludge Waste, Heliyon, v. 5, p. 1-12.
Miller, B.G., 2017, Anatomy of a Coal-Fired Power Plant, di Clean Coal

Engineering Technology, Elsevier, p. 231-260.

Mustofa, M. and Pintowantoro, S., 2017, The Effect of Si/Al Ratio to
Compressive Strength and Water Absorption of Ferronickel Slag-based
Geopolymer, IPTEK Journal of Proceedings Series, p. 167.

Nergis, D.D.B., Abdullah, M.M.A B., Vizureanu, P., and Mohd Tahir, M.F., 2018,
Geopolymers and Their Uses: Review: IOP Conference Series: Materials
Science and Engineering, v. 374, p. 1-12.

Nuroji, Herdian Primadyas, D., Nurhuda, 1., and Muslikh, 2018, The Comparison
of Bond Strength between Geopolymer Concrete and OPC Concrete for Plain
Reinforcing Bars, di MATEC Web of Conferences, EDP Sciences, v. 159, p.
1-6.

Olvianas, M., Widiyatmoko, A., and Petrus, H.T.B.M., 2017, IR Spectral Similarity
Studies of Geothermal Silica-Bentonite Based Geopolymer, AIP Conference

91



PENGARUH KARAKTERISTIK FLY ASH DAN BOTTOM ASH (FABA) TERHADAP KUALITAS PRODUK
GEOPOLIMER
SONIA CANTIKA W, Dr. Ir. Ferian Anggara, S.T., M.Eng., IPM.,Himawan Tri Bayu Murti Petrus, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Proceedings, p. 1-7.

Our World in Data, 2021, Share of electricity production from coal:,
https://ourworldindata.org/grapher/share-electricity-
coal?tab=chart&country=IDN~IND~LAO~VNM~OWID WRL (accessed
February 2022).

Peraturan Pemerintah, 2021, Peraturan Pemerintah Republik Indonesia Nomor 22
Tahun 2021.

Petrus, H.T.B.M., Adelizar, A.S., Widiyatmoko, A., Olvianas, M., Suprapta, W.,
Perdana, 1., Prasetya, A., and Astuti, W., 2019, Kinetics of Fly Ash
Geopolymerization using Semi Quantitative Fourier-Transform Infrared
Spectroscopy (FTIR); Corr Data, di IOP Conference Series: Materials Science
and Engineering, Institute of Physics Publishing, v. 532, p. 1-9.

Petrus, H.T.B.M., Olvianas, M., Suprapta, W., Setiawan, F.A., Prasetya, A.,
Sutijan, and Anggara, F., 2020, Cenospheres characterization from Indonesian
coal-fired power plant fly ash and their potential utilization: Journal of
Environmental Chemical Engineering, v. 8, p. 104-116.

Petrus, H.T.B.M., Fairuz, F.I., Sa’dan, N., Olvianas, M., Astuti, W., Jenie, S.N.A.,
Setiawan, F.A., Anggara, F., Ekaputri, J.J., and Bendiyasa, .M., 2021, Green
Geopolymer Cement with Dry Activator from Geothermal Sludge and Sodium
Hydroxide: Journal of Cleaner Production, v. 293, p. 1-10.

PT PLN, 2021, Rencana Usaha penyediaan Tenaga Listrik (RUPTL) PT PLN
(Persero) 2021-2030.

PTKEE-BPPT, 2013, Daya Dukung Pembangkit Listrik Tenaga Uap Berbahan
Bakar Batu Bara: PTKKE-BPPT, p. 1-47.

Rosas-Casarez, C.A., Arredondo-Rea, S.P., Gomez-Soberon, J.M., Alamaral-
Sanchez, J.L., CorralHiguera, R., Chinchillas-Chinchillas, M.J., and Acuifia-
Agtiero, O.H., 2014, Experimental study of XRD, FTIR and TGA techniques
in geopolymeric materials: International Journal of Advances in Computer
Science & Its Applications, v. 4, p. 25- 30.

Rosita, W., Bendiyasa, .M., Perdana, 1., and Anggara, F., 2020a, Recovery of rare
earth elements and Yttrium from Indonesia coal fly ash using sulphuric acid
leaching: AIP Conference Proceedings, v. 2223, p. 1-7.

Rosita, W., Bendiyasa, .M., Perdana, 1., and Anggara, F., 2020b, Sequential
particle-size and magnetic separation for enrichment of rare-earth elements
and yttrium in Indonesia coal fly ash: Journal of Environmental Chemical
Engineering, v. 8, p. 103-575.

Sapulete, C.A., Lie, H.A., and Priastiwi, Y.A., 2018, Sustainability Beton Metode
Life Cycle Assessment Studi Kasus: Limbah Beton Laboratorium Bahan dan
Konstruksi Departemen Teknik Sipil Universitas Diponegoro Semarang:
Media Komunikasi Teknik Sipil, v. 24, p. 140-147.

SPECTRO Analytical Instruments, 2022, XRF Test Methods With Related
Resources and Products:, https://www.spectro.com/products/xrf-
spectrometer/xrf-test-methods (accessed April 2022).

Suérez-Ruiz, 1. et al., 2015, Atlas of Fly Ash Occurrences Identification and
Petrographic Classification of Fly Ash Components Working Group,
Commission III-ICCP International Committee for Coal and Organic

92



PENGARUH KARAKTERISTIK FLY ASH DAN BOTTOM ASH (FABA) TERHADAP KUALITAS PRODUK
GEOPOLIMER
SONIA CANTIKA W, Dr. Ir. Ferian Anggara, S.T., M.Eng., IPM.,Himawan Tri Bayu Murti Petrus, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Petrology-ICCP Go to “Main menu of contents” (I. Suarez-Ruiz & B.
Valentim, Eds.): Portugal, International Commitee for Coal and Organic
Petrology-ICCP, p. 1-203.

Sudrez-Ruiz, 1. et al., 2017, Development of a petrographic classification of fly-ash
components from coal combustion and co-combustion. (An ICCP
Classification System, Fly-Ash Working Group — Commission IIL):
International Journal of Coal Geology, v. 183, p. 188-203.

Sutarno, Kusdiyono, Wahjoedi, and Mawardi, 2019, Kajian Pengaruh Kebakaran
Terhadap Sifat Karakteristik Bata Beton Geopolimer dari Fly Ash dan Bottom
Ash Limbah PLTU Tanjung Jati: Bangun Rekaprima, v. 05, p. 21-28.

Suwarna, N., 2007, Berau coal in East Kalimantan; Its petrographics characteristics
and depositional environment: Jurnal Geologi Indonesia, v. 2, p. 191-206.

Taylor, G.H., Teichmuller, M., Davies, A., Diessel, D.F.K., Littke, R., and Robert,
P.,1998, Organic Petrology: A new handbook incorporation some revised parts
of Stach’s Textbook of Coal Petrology: GebruGder BorntraGger, Berlin, p.
347-352.

Tri, H. et al., 2022, Circular Economy of Coal Fly Ash and Silica Geothermal for
Green Geopolymer : Characteristic and Kinetic Study: Gels, v. 8, p. 2—14.
Trifunovic, P. D., Marinkovic, S. R., Tokalic, R. D., & Matijasevic, S. D., 2010,
The effect of the content of unburned carbon in bottom ash on its applicability

for road construction, Thermochimica Acta, v. 498, p. 1-6.

Ulhaq, R.D., 2022, Komponen Penyusun dan Potensi Konsentrasi Cenosphere
pada Fly Ash (Unpublished)

Varmuza, K., Demuth, W., Karlovits, M., 2002, Structural and Spectral Similarit,
CHEM 02-Biannual Conference on Cemistry, Cairo: Chemistry Departement
Cairo University, 2002.

Vassilev, S. V., Menendez, R., Alvarez, D., Diaz-Somoano, M., dan Martinez-
Tarazona, M.R., 2003, Phase-mineral and chemical composition of coal fly
ashes as a basis for their multicomponent utilization. 1. Characterization of
feed coals and fly ashes: Fuel, v. 82, p. 1793—1811.

Water Science School, 2018, A Coal-Fired Thermoelectric Power Plant | U.S.
Geological  Survey:, https://www.usgs.gov/special-topics/water-science-
school/science/coal-fired-thermoelectric-power-plant#overview  (accessed
February 2022).

Wattimena, O.K., Antoni, and Hardjito, D., 2017, A review on the effect of fly ash
characteristics and their variations on the synthesis of fly ash based
geopolymer: AIP Conference Proceedings, v. 1887, p. 1-12.

Widya, R., Dea, A.A.B., Bendiyasa, .M., Indra, P., Ferian, A., and Himawan,
T.B.M.P., 2020, Potency of rare earth elements and yttrium in indonesia coal
ash: Key Engineering Materials, v. 849, p. 102—107.

Wierzchowski, K., Bialecka, B., Moszko, J.C., Klupa, A., 2020, Characterization
of Unburned Carbon Separated from Power Plant Slag, International Journal
of Environmental Science and Technology, v. 17, p. 2499-2510.

Winarno, A., Amijaya, D.H., dan Harijoko, A., 2019, Karakteristik Batubara
Formasi Pulaubakang dan Balikpapan Cekungan Kutai Bawah, Kalimantan
Timur: Jurnal Geosapta, v. 5, p. 57-66.

93



PENGARUH KARAKTERISTIK FLY ASH DAN BOTTOM ASH (FABA) TERHADAP KUALITAS PRODUK
GEOPOLIMER
SONIA CANTIKA W, Dr. Ir. Ferian Anggara, S.T., M.Eng., IPM.,Himawan Tri Bayu Murti Petrus, S.T., M.Eng., D.Eng.

Universitas Gadjah Mada, 2022 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Yang, H., Liu, L., Yang, W., Liu, H., Ahmad, W., Ahmad, A., Aslam, F., and
Joyklad, P., 2022, A comprehensive overview of geopolymer composites: A
bibliometric analysis and literature review: Case Studies in Construction
Materials, v. 16, p.1-26.

Yosep, R., Sugiarto, W., dan Suhada, D.I., 2019, Karakteristik Batubara pada
Formasi Sembakung di Daerah Segah, Kabupaten Berau, Provisin Kalimantan
Timur: Buletin Sumber Daya Geologi, v. 9, p. 185-192.

Zhao, J., Tong, L., Li, B., Chen, T., Wang, C., Yang, G., & Zheng, Y., 2021, Eco-
friendly geopolymer materials: A review of performance improvement,
potential application and sustainability assessment. Journal of Cleaner
Production, v. 307, p. 1-25.

Zhang, P., Gao, Z., Wang, J., Guo, J., Hu, S., and Ling, Y., 2020, Properties of fresh
and hardened fly ash/slag based geopolymer concrete: A review: Journal of
Cleaner Production, v. 270, p. 122-389.

Zivica, V., Palou, M.T., and Krizma, M., 2015, Geopolymer Cements and Their
Properties: A Review: Building Research Journal, v. 61, p. 85-100.

94



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

