
 

35 

 

DAFTAR PUSTAKA 

 

[1] C. Nugraha dan Rolliyah, Pemanfaatan fly ash dan bottom ash untuk 

pengelolaan batuan dan air asam di tambang abtubara. Jakarta Timur: 

Direktorat Penilaian Kinerja Pengelolaan Limbah B3 dan Limbah Non B3, 

2021. 

[2] G. B. G. Samosir dan R. Har, “Pemanfaatan fly ash bottom ash dan tawas 

untuk menetralkan air asam tambang,” Jurnal Bina Tambang, vol. 6, no. 4, 

hlm. 102–111. 

[3] S. Suganal, D. F. Umar, dan H. E. Mamby, “Identifikasi keterdapatan unsur 

logam tanah jarang dalam abu batubara Pusat Listrik Tenaga Uap Ombilin, 

Sumatera Barat,” Jurnal Teknologi Mineral dan Batubara, vol. 14, no. 2, 

hlm. 111–125, Mei 2018, doi: 10.30556/jtmb.vol14.no2.2018.395. 

[4] S. H. Abbas dan F. Firman, “Analisis potensi logam tanah jarang abu 

batubara limbah PLTU Mulut Tambang PT Wanatiara Persada Kawasi Obi,” 

Journal of Science and Engineering, vol. 3, no. 2, Okt 2020, doi: 

10.33387/josae.v3i2.2424. 

[5] F. Firman, A. Haya, dan A. A. Sahidi, “Identifikasi kandungan logam tanah 

jarang pada abu batubara PLTU Mulut Tambang,” Jurnal GEOMining, vol. 

1, no. 1, hlm. 18–24, Apr 2020, [Daring]. Tersedia pada: 

https://ejournal.unkhair.ac.id/index.php/geomining 

[6] R. Q. Honaker, W. Zhang, dan J. Werner, “Acid Leaching of Rare Earth 

Elements from Coal and Coal Ash: Implications for Using Fluidized Bed 

Combustion to Assist in the Recovery of Critical Materials,” Energy and 

Fuels, vol. 33, no. 7, hlm. 5971–5980, Jul 2019, doi: 

10.1021/acs.energyfuels.9b00295. 

[7] V. V. Seredin dan S. Dai, “Coal deposits as potential alternative sources for 

lanthanides and yttrium,” International Journal of Coal Geology, vol. 94. 

hlm. 67–93, 1 Mei 2012. doi: 10.1016/j.coal.2011.11.001. 

[8] V. Balaram, “Rare earth elements: A review of applications, occurrence, 

exploration, analysis, recycling, and environmental impact,” Geoscience 

Frontiers, vol. 10, no. 4, hlm. 1285–1303, Jul 2019, doi: 

10.1016/j.gsf.2018.12.005. 

[9] L. Ismawati dan F. A. D. Suparno, “Logam tanah jarang, kedaulatan dan 

keamanan nasional,” dalam PROSIDING TPT XXIX PERHAPI, 2020, hlm. 

765–772. 

Pengaruh Variabel Proses Leaching Asam pada Pemungutan Logam Tanah Jarang dari Abu Dasar
Batu Bara
PLTU Sumsel 8
KAYLA ALEYCIA AZIS, Dr. Ir. Widya Rosita, S.T., M.T., IPU.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 

36 

 

[10] M. Puspita, A. AR, dan W. Zahar, “Identifikasi Keterdapatan Unsur Logam 

Tanah Jarang dalam Lapisan Batubara di PT Prima Mulia Sarana Sejahtera 

Kabupaten Muara Enim Provinsi Sumatera Selatan,” COMSERVA 

Indonesian Jurnal of Community Services and Development, vol. 1, no. 9, 

hlm. 657–666, Jan 2022, doi: 10.36418/comserva.v1i9.55. 

[11] A. R. Jha, Rare Earth Materials Properties and Applications. Boca Raton: 

CRC Press, 2014. 

[12] R. Gunradi, A. Tampubolon, B. Pardiarto, D. Sunuhadi, P. Hilman, M. 

Awaludin, B. Sayekti, R. Faisal, M. Hatta, Sulaeman, D. Heditama, dan R. 

Nugraha, Potensi logam tanah jarang di Indonesia, Edisi pertama. Bandung: 

Pusat Sumber Daya Mineral, Batubara dan Panas Bumi Badan Geologi 

Kementerian Energi dan Sumber Daya Mineral, 2019. 

[13] D. Bernhardt dan J. F. Reilly, Mineral Commodity Summaries 2019. USGS, 

2019. doi: https:// doi.org/10.3133/70202434. 

[14] B. S. Tracy, “An Overview of Rare Earth Elements and Related Issues for 

Congress,” 2020. 

[15] A. Rybak dan A. Rybak, “Characteristics of some selected methods of rare 

earth elements recovery from coal fly ashes,” Metals (Basel), vol. 11, no. 1, 

hlm. 1–27, Jan 2021, doi: 10.3390/met11010142. 

[16] P. Liu, R. Huang, dan Y. Tang, “Comprehensive Understandings of Rare 

Earth Element (REE) Speciation in Coal Fly Ashes and Implication for REE 

Extractability,” Environ Sci Technol, vol. 53, no. 9, hlm. 5369–5377, Mei 

2019, doi: 10.1021/acs.est.9b00005. 

[17] S. Cao dkk., “Study on influence factors of leaching of rare earth elements 

from coal fly ash,” Energy and Fuels, vol. 32, no. 7, hlm. 8000–8005, Jul 

2018, doi: 10.1021/acs.energyfuels.8b01316. 

[18] W. Rosita, “Pemungutan logam tanah jarang dari abu layang batubara 

Indonesia dengan proses sequential leaching menggunakan NaOH dan 

asam,” Universitas Gadjah Mada, Yogyakarta, 2021. 

[19] J. F. King, R. K. Taggart, R. C. Smith, J. C. Hower, dan H. Hsu-Kim, 

“Aqueous acid and alkaline extraction of rare earth elements from coal 

combustion ash,” Int J Coal Geol, vol. 195, hlm. 75–83, Jul 2018, doi: 

10.1016/j.coal.2018.05.009. 

[20] D. A. A. Besari, F. Anggara, W. Rosita, dan H. T. B. M. Petrus, 

“Characterization and mode of occurrence of rare earth elements and yttrium 

in fly and bottom ash from coal-fired power plants in Java, Indonesia,” Int J 

Pengaruh Variabel Proses Leaching Asam pada Pemungutan Logam Tanah Jarang dari Abu Dasar
Batu Bara
PLTU Sumsel 8
KAYLA ALEYCIA AZIS, Dr. Ir. Widya Rosita, S.T., M.T., IPU.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 

37 

 

Coal Sci Technol, vol. 9, no. 1, Des 2022, doi: 10.1007/s40789-022-00476-

2. 

[21] X. Yang, J. Werner, dan R. Q. Honaker, “Leaching of rare Earth elements 

from an Illinois basin coal source,” Journal of Rare Earths, vol. 37, no. 3, 

hlm. 312–321, Mar 2019, doi: 10.1016/j.jre.2018.07.003. 

[22] R. K. Taggart, J. C. Hower, G. S. Dwyer, dan H. Hsu-Kim, “Trends in the 

rare rarth rlement content of U.S.-based coal combustion fly ashes,” Environ 

Sci Technol, vol. 50, no. 11, hlm. 5919–5926, Jun 2016, doi: 

10.1021/acs.est.6b00085. 

[23] J. A. Widowati, “Pengaruh leaching asam dan basa pada pemungutan logam 

tanah jarang dari abu batubara Indonesia,” Universitas Gadjah Mada, 

Yogyakarta, 2022. 

[24] Z. Wang, S. Dai, J. Zou, D. French, dan I. T. Graham, “Rare earth elements 

and yttrium in coal ash from the Luzhou power plant in Sichuan, Southwest 

China: Concentration, characterization and optimized extraction,” Int J Coal 

Geol, vol. 203, hlm. 1–14, Feb 2019, doi: 10.1016/j.coal.2019.01.001. 

[25] S. Kumar, B. K. Gandhi, dan S. K. Mohapatra, “Leaching characteristics of 

bottom ash from thermal power plants,” Energy Sources, Part A: Recovery, 

Utilization and Environmental Effects, vol. 38, no. 5, hlm. 686–694, Mar 

2016, doi: 10.1080/15567036.2015.1010051. 

[26] M. L. D. Jayaranjan, E. D. van Hullebusch, dan A. P. Annachhatre, “Reuse 

options for coal fired power plant bottom ash and fly ash,” Reviews in 

Environmental Science and Biotechnology, vol. 13, no. 4. Kluwer Academic 

Publishers, hlm. 467–486, 1 Desember 2014. doi: 10.1007/s11157-014-

9336-4. 

[27] Z. T. Yao dkk., “A comprehensive review on the applications of coal fly ash,” 

Earth-Science Reviews, vol. 141. Elsevier, hlm. 105–121, 1 Februari 2015. 

doi: 10.1016/j.earscirev.2014.11.016. 

[28] R. Widya, A. A. B. Dea, I. M. Bendiyasa, P. Indra, A. Ferian, dan T. B. M. 

P. Himawan, “Potency of rare earth elements and yttrium in indonesia coal 

ash,” dalam Key Engineering Materials, Trans Tech Publications Ltd, 2020, 

hlm. 102–107. doi: 10.4028/www.scientific.net/KEM.849.102. 

[29] L. Q. Tuan, T. Thenepalli, R. Chilakala, H. H. T. Vu, J. W. Ahn, dan J. Kim, 

“Leaching characteristics of low concentration rare earth elements in Korean 

(Samcheok) CFBC bottom ash samples,” Sustainability (Switzerland), vol. 

11, no. 9, Mei 2019, doi: 10.3390/su11092562. 

Pengaruh Variabel Proses Leaching Asam pada Pemungutan Logam Tanah Jarang dari Abu Dasar
Batu Bara
PLTU Sumsel 8
KAYLA ALEYCIA AZIS, Dr. Ir. Widya Rosita, S.T., M.T., IPU.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 

38 

 

[30] J. Pan, T. Nie, B. Vaziri Hassas, M. Rezaee, Z. Wen, dan C. Zhou, “Recovery 

of rare earth elements from coal fly ash by integrated physical separation and 

acid leaching,” Chemosphere, vol. 248, Jun 2020, doi: 

10.1016/j.chemosphere.2020.126112. 

[31] P. I. de Irigon, R. M. C. Tubino, A. P. Kirchheim, L. Ferret, dan P. J. Sanches 

Filho, “Extraction of silica from the residue of Thermoelectric Power 

Plants,” Revista Ibero-Americana de Ciências Ambientais, vol. 10, no. 3, 

hlm. 103–113, Sep 2020, doi: 10.6008/cbpc2179-6858.2019.003.0010. 

[32] H. Zhou, R. Bhattarai, Y. Li, B. Si, X. Dong, T. Wang, dan Z. Yao, “Towards 

sustainable coal industry: Turning coal bottom ash into wealth,” Science of 

the Total Environment, vol. 804. Elsevier B.V., 15 Januari 2022. doi: 

10.1016/j.scitotenv.2021.149985. 

[33] S. A. Mohammed, S. Koting, H. Katman, A. Babalghaith, M. Patah, M. 

Ibrahim, M. Karim, “A review of the utilization of coal bottom ash (Cba) in 

the construction industry,” Sustainability (Switzerland), vol. 13, no. 14. 

MDPI AG, 2 Juli 2021. doi: 10.3390/su13148031. 

[34] Z. Itam, S. Beddu, D. Mohammad, N. Kamal, M. Zainoodin, A. Syamsir, N. 

Razak, Z. Hamid, “Extraction of metal oxides from coal bottom ash by 

carbon reduction and chemical leaching,” dalam Materials Today: 

Proceedings, Elsevier Ltd, 2019, hlm. 727–735. doi: 

10.1016/j.matpr.2019.06.356. 

[35] A. Yahya, N. Ali, N. Liyana, M. Kamal, S. Shahidan, S. Beddu, M. Fadhil, 

N. Shafiq, “Reducing heavy metal element from coal bottom ash by using 

citric acid leaching treatment,” dalam ISCEE 2016, Malaysia: EDP Sciences, 

2017, hlm. 1–7. 

[36] R. S. Gautama dan M. S. Abfertiawan, “Study on capping options for 

overburden encapsulation to prevent acid mine drainage in Lati coal mine, 

East Kalimantan, Indonesia,” 2013. [Daring]. Tersedia pada: 

https://www.researchgate.net/publication/266602202 

[37] G. J. Kusuma, H. Shimada, T. Sasaoka, K. Matsui, C. Nugraha, R. S. 

Gautama, B. Sulistianto, “An evaluation on the physical and chemical 

composition of coal combustion ash and its co-placement with coal-mine 

waste rock,” J Environ Prot (Irvine, Calif), vol. 03, no. 07, hlm. 589–596, 

Jul 2012, doi: 10.4236/jep.2012.37071. 

[38] G. J. Kusuma, H. Shimada, C. Nugaraha, A. Hamanaka, T. Sasaoka, K. 

Matsui, R. Gautama, B. Sulistianto, “Study on Co-placement of Coal 

Combustion Ash-coal Waste Rock for Minimizing Acid Mine Drainage 

Generation: A Preliminary Result of Field Column Test Experiment,” 

Pengaruh Variabel Proses Leaching Asam pada Pemungutan Logam Tanah Jarang dari Abu Dasar
Batu Bara
PLTU Sumsel 8
KAYLA ALEYCIA AZIS, Dr. Ir. Widya Rosita, S.T., M.T., IPU.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 

39 

 

Procedia Earth and Planetary Science, vol. 6, hlm. 251–261, 2013, doi: 

10.1016/j.proeps.2013.01.034. 

[39] M. B. Yeheyis, J. Q. Shang, dan E. K. Yanful, “Long-term evaluation of coal 

fly ash and mine tailings co-placement: A site-specific study,” J Environ 

Manage, vol. 91, no. 1, hlm. 237–244, 2009, doi: 

10.1016/j.jenvman.2009.08.010. 

[40] E. Wardhani, M. Sutisna, dan A. Herlina Dewi, “Evaluasi pemanfaatan abu 

terbang (fly ash) batubara sebagai campuran media tanam pada tanaman 

tomat (solanum lycopersicum),” Jurnal Itenas Rekayasa © LPPM Itenas | 

No.1 |, Jan 2012. 

[41] N. A. Sulistyowati, “Bata beton berlubang dari bu batubara (fly ash dan 

bottom ash) yang ramah lingkungan,” hlm. 87–96, Jan 2013. 

[42] A. Romli, “Pemanfaatan fly ash (abu terbang) batubara untuk pembuatan 

semen portland pozzolan,” Jurnal Teknik , vol. IX, no. 1, hlm. 1–6, Apr 2010. 

[43] F. Anggara, D. H. Amijaya, A. Harijoko, T. N. Tambaria, A. A. Sahri, dan 

Z. A. N. Asa, “Rare earth element and yttrium content of coal in the Banko 

coalfield, South Sumatra Basin, Indonesia: Contributions from tonstein 

layers,” Int J Coal Geol, vol. 196, hlm. 159–172, Agu 2018, doi: 

10.1016/j.coal.2018.07.006. 

[44] J. C. Hower, S. Dai, V. Seredin, L. Zhao, I. Kostova, L. Silva, S. Mardon, G. 

Gurdal, “A Note on the Occurrence of Yttrium and Rare Earth Elements in 

Coal Combustion Products,” Coal Combustion and Gasification Products, 

vol. 5, hlm. 39–47, 2013, doi: 10.4177/CCGP-D-13-00001.1. 

[45] M. H. F. Noor, “Ekstraksi logam tanah jarang dari abu layang batubara 

dengan proses pertukaran ion,” Universitas Gadjah Mada, Yogyakarta, 2023. 

[46] S. Nagib dan K. Inoue, “Recovery of lead and zinc from fly ash generated 

from municipal incineration plants by means of acid andror alkaline 

leaching,” 2000. [Daring]. Tersedia pada: www.elsevier.nlrlocaterhydromet 

[47] I. Rodliyah, S. Rochani, S. Sariman, S. Suganal, D. F. Umar, dan P. 

Pramusanto, “Characterization, beneficiation, and rees extraction of coal 

bottom ash,” Indonesian Mining Journal, vol. 25, no. 2, hlm. 115–126, Des 

2022, doi: 10.30556/imj.Vol25.No2.2022.1343. 

[48] A. Meawad, D. Bojinova, dan Y. Pelovski, “Study on elements leaching from 

bottom ash of Enel Maritsa East 3 Thermal Power Plant Bulgaria,” Journal 

of the University of Chemical Technology and Metallurgy, vol. 45, no. 3, 

hlm. 275–282, Jun 2010. 

Pengaruh Variabel Proses Leaching Asam pada Pemungutan Logam Tanah Jarang dari Abu Dasar
Batu Bara
PLTU Sumsel 8
KAYLA ALEYCIA AZIS, Dr. Ir. Widya Rosita, S.T., M.T., IPU.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/



 

40 

 

[49] N. S. Fatihah, “Peningkatan perolehan uranium, torium, dan logam tanah 

jarang dalam residu pelarutan parsial pada pengolahan monasit,” Universitas 

Islam Negeri Syarif Hidayatullah, Jakarta, 2020. 

[50] R. K. Taggart, J. C. Hower, dan H. Hsu-Kim, “Effects of roasting additives 

and leaching parameters on the extraction of rare earth elements from coal 

fly ash,” Int J Coal Geol, vol. 196, hlm. 106–114, Agu 2018, doi: 

10.1016/j.coal.2018.06.021. 

[51] B. K. Mokoena, L. S. Mokhahlane, dan S. Clarke, “Effects of acid 

concentration on the recovery of rare earth elements from coal fly ash,” Int 

J Coal Geol, vol. 259, Jul 2022, doi: 10.1016/j.coal.2022.104037. 

  

Pengaruh Variabel Proses Leaching Asam pada Pemungutan Logam Tanah Jarang dari Abu Dasar
Batu Bara
PLTU Sumsel 8
KAYLA ALEYCIA AZIS, Dr. Ir. Widya Rosita, S.T., M.T., IPU.
Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/


