
32 

 

DAFTAR PUSTAKA 
 
Abewaa, M., Amenu, D., and Ayele, M., 2024. Adsorption of methylene blue from 

textile industrial wastewater using activated carbon developed from 
Rumex abyssinicus. Environmental Nanotechnology. Monitoring & 
Management. 22: 101123.  

Al-Asadi, S. T., Mussa, Z., Al-Qaim, F. F., and Kamyab, H., 2025. A 
comprehensive review of methylene blue dye adsorption on activated 
carbon from edible fruit seeds: A case study on kinetics and adsorption 
models. Carbon Trends. 20(2): 100507. 

Al-Ghouti, M. A. and Al-Absi, R. S., 2024. Mechanistic understanding of the 
adsorption of cationic dyes on biomass-based carbonaceous adsorbents. 
Chemosphere. 349: 140643.  

Andriansyah, R., Elwina, E., dan Suryani, S., 2023. Pembuatan Karbon Aktif Dari 
Limbah Pelepah Kelapa Sawit (Elaies Guineesis Jacq.) Sebagai Media 
Peyerapan Ion Logam Fe Air Sumur Menggunakan Aktivator Asam 
Fosfat (H3PO4). Jurnal Riset, Inovasi, Teknologi & Terapan. 1(2): 30-34.  

Anwar, D. I., and Mulyadi, D., 2015. Synthesis of Fe-TiO2 Composite as a 
Photocatalyst for Degradation of Methylene Blue. Procedia Chemistry. 
17: 49–54.  

Apriansyah, R., Gusti, D. R., Naswir, M., and Permana, E., 2024. Preparation Of 
Activated Carbon From Palm Shell By Chemical Activation With Koh As 
An Adsorbent Dye. al Kimiya: Jurnal Ilmu Kimia dan Terapan. 11(2): 172-
177.  

Badan Pusat Statistik Provinsi Sulawesi Selatan. 2024. Produksi Tanaman 
Perkebunan Menurut Kabupaten/Kota dan Jenis Tanaman di Provinsi 
Sulawesi Selatan 2024. BPS Sulawesi Selatan. 

Badan Pusat Statistik. 2023. Statistik Kelapa Sawit Indonesia 2023. BPS RI. 

Badan Pusat Statistik. 2024. Statistik Kelapa Sawit Indonesia 2024. BPS RI. 

Badan Standar Nasional. 1995. Arang Teknis. SNI 06-3730-1995. Jakarta. 

Basu, P., 2010. Biomass gasification and pyrolysis: practical design and theory. 
Academic press : USA. 

Baunsele, A. B. dan Missa, H., 2020. Kajian Kinetika Adsorpsi Metilen Biru 
Menggunakan Adsorben Sabut Kelapa. Akta Kimia Indonesia. 5(2): 76.  

Boehm, H. P. 1994. Some aspects of the surface chemistry of carbon blacks and 
other carbons. Carbon. 32(5): 759–769.  



33 

 

 

Chen, X., Zhang, Y., and Wang, L. 2020. Effect of phosphoric acid activation on 
the textural and adsorption properties of biomass-based activated 
carbon. Journal of Environmental Chemical Engineering. 8(6): 104562.  

Chen, X., Zhang, Y., and Wang, L., 2020. Effect of ultrasonic-assisted 
pretreatment on surface cleaning and pore development of biomass 
precursors for activated carbon preparation. Journal of Environmental 
Chemical Engineering. 8(5): 104234. 

Chen, Y., Li, Z., and Huang, J., 2020. Effect of phosphoric acid activation on the 
pore structure and adsorption performance of biochar derived from palm 
shell. Journal of Environmental Chemical Engineering. 8(4): 103954. 

Chen, Y., Li, Z., and Huang, J., 2022. Effect of phosphoric acid activation on the 
pore structure and adsorption performance of biochar derived from palm 
shell. Journal of Environmental Chemical Engineering. 10(4): 103954. 

Chen, Y., Wang, Y., and Zhao, R., 2022. Influence of surface functional groups on 
methylene blue adsorption by biomass-derived activated carbon. 
Environmental Science and Pollution Research. 29(17): 25932–25944.  

Cui, L., Liu, C., and Wu, G., 2008. Performance and mechanism of methylene 
blue biosorption on orange peel. Environmental technology. 29(9): 1021-
1030.  

Danarto, 2007. Adsorpsi Limbah Logam Berat Multikomponen Dengan Karbon 
Dari Sekam Padi. Skripsi. Universitas Sebelas Maret. Surakarta. 

Dewi, L.R., Rahmawati, E., dan Mulyadi, D., 2021. Pemanfaatan pelarut n-heksan 
dalam penghilangan minyak dan lemak pada bahan biomassa untuk 
pembuatan karbon aktif. Jurnal Kimia Sains dan Aplikasi. 24(2): 78–85. 

Diharyo, S., Damanik, Z., dan Gumiri, S., 2020. Pengaruh Lama Aktifasi Dengan 
H3PO4 dan Ukuran Butir Arang Cangkang Kelapa Sawit Terhadap Ukuran 
Pori dan Luas Permukaan Butir Arang Aktif. Prosiding Seminar Nasional 
Lingkungan Lahan Basah. 5(1): 48-54. 

Fahmi, A. G., Abidin, Z., Kusmana, C., Kharisma, D., Prajaputra, V., and 
Rahmawati, W. R., 2019. Preparation and characterization of activated 
carbon from palm kernel shell at low temperature as an adsorbent for 
methylene blue. In IOP conference series: earth and environmental 
science. 399(1): 012015. 

Far, B. F., Rahman, K., and Singh, R., 2024. Enhanced methylene blue adsorption 
using single-walled carbon nanostructures. Journal of Environmental 
Chemical Engineering. 12(3): 110874.  



34 

 

Foo, K. Y. and Hameed, B. H., 2010. Insights into the modeling of adsorption 
isotherm systems. Chemical Engineering Journal. 156(1): 2–10. 

Foo, K. Y. and Hameed, B. H., 2011. Preparation and characterization of activated 
carbon from pistachio nut shells via chemical activation with phosphoric 
acid. Biomass and Bioenergy. 35(7): 3257–3263.  

Foo, K. Y. and Hameed, B. H., 2012. Coconut husk derived activated carbon via 
chemical activation with phosphoric acid: Adsorption and desorption of 
methylene blue. Desalination. 275(1–3): 302–305.  

Goertzen, S. L., Theriault, K. D., Oickle, A. M., Tarasuk, A. C. and Andreas, H. A., 
2010. Standardization of the Boehm titration. Part I. CO2 expulsion and 
endpoint determination. Carbon. 48(2010): 1252-1261. 

Gupta, S. S. and Bhattacharyya, K. G., 2005. Adsorption of Ni(II) on clays. Journal 
of Colloid and Interface Science. 95(1): 21-32. 

Hammed, B. H., 2009. Spent tea leaves: a new non-conventional and low-cost 

adsorbent for removal of basic dye from aqueous solutions. Journal of 

Hazardous Materials. 161(1-3): 753-759. 

Hanjono, Lienda, 1995. Teknologi Kimia. PT. Pranadya Pramita : Jakarta. 

Harris, D. C., 2020. Quantitative Chemical Analysis (10th ed.). New York : W. H. 
Freeman and Company. 

Hidayat, M., Ramadhani, R., dan Yulianti, A., 2020. Pemanfaatan limbah padat 
industri kelapa sawit sebagai bahan baku material bernilai tambah. Jurnal 
Teknologi Industri Pertanian. 30(1): 45–52. 

Hidayat, M., Ramadhani, R., dan Yulianti, A., 2020. Pengaruh jenis pelarut 
terhadap efektivitas pembersihan bahan lignoselulosa sebelum 
karbonisasi. Prosiding Seminar Nasional Kimia. 6(1): 112–118. 

Husin, H., Yuliani, dan Yusnidar, 2018. Pengaruh tahap pencucian terhadap 
karakteristik karbon aktif dari biomassa. Jurnal Rekayasa Proses. 12(2): 
87–93. 

Jagtoyen, M., and Derbyshire, F., 1998. Activated carbons from yellow poplar and 

white oak by H₃PO₄ activation. Carbon. 36(7–8): 1085–1097.  

Jain, A., Balasubramanian, R., and Srinivasan, M. P., 2016. Hydrothermal 
conversion of biomass waste to activated carbon with high porosity: A 
review. Chemical Engineering Journal. 283: 789-805. 

Jaya, D. D., dan Khair, M., 2021. Pembuatan Karbon Aktif melalui Karbonisasi 
Batang Kelapa Sawit. Periodic. 9(1): 7-10. 



35 

 

 

Kusumaningrum, P., Hatining, D., Sudarni, A., dan Wahyuningsih, S., 2022. 
Optimasi Pengaruh Waktu Kontak dan Dosis Adsorben Limbah Daun 
Kayu Putih (Melaleuca cajuputi) dengan Metode Isoterm Adsorpsi 
Langmuir. Jurnal Teknik Kimia USU. 11(2): 72–79.  

Larasati, T.D., Prakoso, T. dan Rizkiana, J., 2021. Karbonisasi Limbah Kelapa 
Sawit Dengan Proses Hidrotermal Sebagai Bahan Baku Elektroda 
Superkapasitor. Jurnal Chemurgy. 5(1): 22-29. 

Latupeirissa, J., Tanasale, M.F.J.D.P. dan Musa, S.H., 2018. Kinetika Adsorpsi 
Zat Warna Metilen Biru Oleh Karbon Aktif Dari Kulit Kemiri (Aleurites 
moluccana (L) Willd). Indo. J. Chem. Res. 6(1): 12-21. 

Lellis, B., Fávaro-Polonio, C. Z., Pamphile, J. A., and Polonio, J. C., 2019. Effects 
of textile dyes on health and the environment and bioremediation 
potential of living organisms. Biotechnology Research and 
Innovation. 3(2): 275-290. 

Li, S., Cheng, J., and Zhang, Y., 2018. Mechanism and structural evolution of 
lignocellulosic biomass during phosphoric acid activation. Industrial 
Crops and Products. 118: 214–223.  

Li, X., Liu, Y., & Chen, S., 2020. Removal of methylene blue from aqueous 
solution using biochar derived from agricultural waste: Adsorption 
kinetics and mechanism. Journal of Molecular Liquids. 309: 113168.  

Li, Y., Zhang, X., and Liu, Y., 2020. Adsorption of methylene blue onto activated 
carbons prepared from lignocellulosic biomass. Environmental Science 
and Pollution Research. 27(12): 14510–14522. 

Liu, X., Xu, Y., and Wang, S., 2019. Characterization of activated carbon prepared 
from lignocellulosic biomass by phosphoric acid activation. Carbon 
Resources Conversion. 2(1): 76–84. 

Lua, A. C., and Yang, T., 2004. Effect of activation temperature on the textural and 
chemical properties of potassium hydroxide activated carbon prepared 
from pistachio-nut shell. Journal of Colloid and Interface Science. 274(2): 
594–601. 

Mauliddawati, V. T. dan Purnomo, A. S., 2014. Biodegradasi Metil Orange Oleh 
Jamur Pelapuk Coklat Daedalea dickinsii. Jurnal Seni dan Sains. 2(1): 1-
4. 

Nasution, R., Siregar, H., dan Lubis, Z., 2021. Potensi pemanfaatan limbah padat 
kelapa sawit sebagai sumber energi terbarukan dan bahan baku karbon 
aktif. Jurnal Rekayasa Proses. 15(2): 77–85. 



36 

 

Negm, N. A., Betiha, M. H., El-Wakeel, N. M., and Mohamed, E. A., 2024. An 
insight into recent developments in sustainable biofuel production using 
activated carbon catalyst produced via valorization of agricultural 
biomass: challenges, and environmental prospective. Industrial Crops 
and Products. 209: 117991. 

Neme, I., El-Hendawy, A. N. A., and Al-Asheh, S., 2022. Phosphoric acid 
activation mechanism and the structural evolution of activated carbon 
derived from lignocellulosic materials. Carbon Trends. 7: 100179. 

Nugraha, D., dan Lestari, P., 2023. Pengaruh aktivasi H₃PO₄ terhadap sifat 
fisikokimia karbon aktif dari limbah cangkang kelapa sawit. Jurnal Sains 
dan Teknologi Lingkungan. 15(2): 45–56. 

Nwabanne, J. T. and Igbokwe, P. K., 2012. Preparation of activated carbon from 
palm kernel shell: Characterization and application for adsorption of 
organic pollutants. Research Journal of Chemical Sciences. 2(2): 45–53. 

Oladoye, P. O., Ajiboye, T. O., Omotola, E. O., and Oyewola, O. J., 2022. 
Methylene blue dye: Toxicity and potential elimination technology from 
wastewater. Results in Engineering. 16, 100678. 

Opoku, B. K., Isaac, A., Micheal, A. A., Bentum, J. K., and Muyoma, W. P., 2021. 
Characterization of chemically activated carbons produced from coconut 
and palm kernel shells using SEM and FTIR analyses. American Journal 
of Applied Chemistry. 9(3): 90-96. 

Pasa, J.I., Aldiansyag., Septiani, R., Prastika, N.D., Markus, R.M., Lestari, S., et 
al., 2024. Adsorpsi Metilen Biru Dengan Menggunakan Arang Aktif Dari 
Daun Tanaman Doyo (Curculigo latifolia). Jurnal Atomik. 9(2): 69-77. 

Patel R. and Suresh S., 2008. Kinetic and equilibrium studies on the biosorption 

of reactive black 5 dye by Aspergillus foetidus. Bioresource Technology. 

99(1): 51-8. 

Putri, A. D., Sari, R. M., dan Hartono, T., 2022. Analisis kadar abu dan porositas 
karbon aktif hasil aktivasi asam fosfat. Indonesian Journal of 
Environmental Research. 10(1): 33–40. 

Rahman, M. A., Ismail, S., and Sulaiman, N. F., 2022. Valorization of palm kernel 
shell waste into activated carbon for environmental applications: A 
review. Environmental Technology & Innovation. 28: 102558.  

Rahman, M. S., Hasan, M. R., and Islam, M. S., 2023. Effect of surface oxygen 
groups on pHpzc and adsorption performance of biochar. A review. 
Bioresource Technology Reports. 22: 101470. 



37 

 

 

Rahmawati, N., Yusuf, M., and Siregar, H., 2021. Structural improvement of 
activated carbon via chemical activation using phosphoric acid. 
Environmental Science Advances. 7(3): 112–121. 

Rashidi, N. A. and Yusup, S., 2017. A review on recent technological 
advancement in the activated carbon production from oil palm wastes. 
Chemical Engineering Journal. 314: 277–290.  

Rugayah, A., Astimar, A., and Norzita, N., 2014. Preparation and Characterisation 
of Activated Carbon from Palm Kernel Shell by Physical Activation with 
Steam. Journal of Oil Palm Research. 26(3): 251–264. 

Sahara, E., Sulihingtyas, W. D., dan Mahardika, I. P. A. S., 2017. Pembuatan dan 
Karakterisasi Arang Aktif dari Batang Tanam Gumitir (Tagetes erecta) 
yang Diaktivasi Dengan H3PO4. Jurnal Kimia. 11(1): 1-9. 

Saka, C., Şahin, Ö., and Kuşlu, S., 2019. Influence of phosphoric acid activation 
on the preparation and characterization of activated carbon from biomass 
wastes. Renewable Energy. 139: 1010–1019.  

Salleh , M. A. M., Mahmoud , D. K., Karim, W. A. W. A., and Idris, A., 2011. 

Cationic and anionic dye adsorption by agricultural solid wastes : A 

comprehensive review. Desalination. 280: 1–13. 

Skoog, D. A., Holler, F. J., and Crouch, S. R., 2018. Principles of Instrumental 
Analysis (7th ed.). Boston : Cengage Learning. 

Suherman, S., Hasanah, M., Ariandi, R., dan Ilmi, I., 2021. Pengaruh Suhu 
Pemanasan Terhadap Karakteristik Dan Mikrostruktur Karbon Aktif 
Pelepah Kelapa Sawit. Jurnal Industri Hasil Perkebunan. 16(1): 1-9. 

Susanti, D., Pratiwi, L., and Handayani, R., 2022. Ultrasonic-assisted washing in 
biomass pretreatment for activated carbon synthesis. Indonesian Journal 
of Environmental Technology. 9(3): 133–140. 

Syidiq, R., Yusran, L. O., Anas, M., and Fayangto, S., 2019. Characterization of 
Activated Charcoal Oil Palm (Elaeis Guineensiss Jacq) Shell Waste 
using SEM and FTIR: Effect of Activation Temperature. Jurnal Ilmu Kimia, 
2(2): 67-74. 

Tamara, M. G., 2016. Pemanfaatan Karbon Aktif Tempurung Kluwak (Pangium 
Edule Reinw) Sebagai Adsorben Zat Warna Metanil Kuning, Skripsi Tidak 
Diterbitkan. Fakultas Matematika dan Ilmu Pengetahuan Alam. 
Universitas Hasanuddin. Makassar. 

Widyastuti, A., Sitorus, B., Jayuska, A., Kimia, P. S., dan Tanjungpura, U., 2013. 
Karbon Aktif Dari Limbah Cangkang Sawit Sebagai Adsorben Gas 
Dalam. JKK. 2(1): 30–33. 



38 

 

Wijayanti, A., Susatyo, E. B., Kurniawan, C., dan Sukarjo, D., 2018. Adsorpsi 
Logam Cr(VI) dan Cu(II) pada Tanah dan Pengaruh Penambahan Pupuk 
Organik. Indonesia Journal Chemical Science. 7(3): 243-248. 

Zaini, M. A. A., Zakaria, S., and Abdullah, A. H., 2022. Comparative study of 
chemical activators on palm shell-based activated carbons: Textural and 
adsorption characteristics. Materials Chemistry and Physics. 276: 
125459. 

Zhang, L., Zhao, H., and Chen, Y., 2021. Influence of chemical activation on the 
surface chemistry and adsorption behavior of biomass-based activated 
carbon. Applied Surface Science. 567: 150849. 

 
  


