
 

 

78 

DAFTAR PUSTAKA 

Anirudhan, T. S., & Radhakrishnan, P. G. (2008). Thermodynamics And Kinetics 

Of Adsorption Of Cu (II) From Aqueous Solutions Onto A New Cation 

Exchanger Derived From Tamarind Fruit Shell. The Journal of Chemical 

Thermodynamics, 40(4), 702-709. 

Arianti, S. F., Nantan, Y., Pakaya, F., Yurika, Y., Merjani, A., Taryana, E., & 

Nasrulyati, T. Y. (2025). Dasar-Dasar Material Teknik. Yayasan Tri 

Edukasi Ilmiah. 

Atkins, P., & Jones, L. (2010). Chemical Principles: The Quest for Insight (5th ed.). 

W.H. Freeman. 

Badan Pusat Statistik. (2024). Produksi tanaman perkebunan (ribu ton). 

https://www.bps.go.id/id/statistics-table/2/MTMyIzI=/produksi-tanaman-

perkebunan--ribu-ton-.html 

Barredo, A., Asueta, A., Amundarain, I., Leivar, J., Miguel-Fernández, R., Arnaiz, 

S., Epelde, E., López-Fonseca, R., & Gutierrez-Ortiz, J. I. (2023). Chemical 

recycling of monolayer PET tray waste by alkaline hydrolysis. Journal of 

Environmental Chemical Engineering, 11(3), 109823. 

Berthomieu, C., & Hienerwadel, R. (2009). Fourier transform infrared (FTIR) 

spectroscopy. Photosynthesis research, 101(2), 157-170. 

Bansal, R. C., & Goyal, M. (2005). Activated carbon adsorption. CRC Press. 

Bothala, L. (2019). Perbandingan efektivitas daya adsorpsi sekam padi dan 

cangkang kemiri terhadap logam besi (Fe) pada air sumur gali. Deepublish. 

Brahma, D., & Saikia, H. (2022). Synthesis of ZrO2/MgAl-LDH composites and 

evaluation of its isotherm, kinetics and thermodynamic properties in the 

adsorption of congo red dye. Chemical Thermodynamics and Thermal 

Analysis, 7, 100067. 

Callister, W. D. (2018). Materials Science and Engineering: An Introduction (10th 

ed.). Wiley. 

Carson, C. G., Hardcastle, K., Schwartz, J., Liu, X., Hoffmann, C., Gerhardt, R. A., 

& Tannenbaum, R. (2009). Synthesis and structure characterization of 

copper terephthalate metal–organic frameworks. European Journal of 

Inorganic Chemistry, 2009(23), 2338–2343. 

Chakraborty, R., Asthana, A., Singh, A. K., Jain, B., & Susan, A. B. H. (2022). 

Adsorption of heavy metal ions by various low-cost adsorbents: a review. 

International Journal of Environmental Analytical Chemistry, 102(2), 342-

379. 

Cotton, F. A., Wilkinson, G., Murillo, C. A., & Bochmann, M. (1999). Advanced 

Inorganic Chemistry (6th ed.). Wiley. 

https://www.bps.go.id/id/statistics-table/2/MTMyIzI=/produksi-tanaman-perkebunan--ribu-ton-.html
https://www.bps.go.id/id/statistics-table/2/MTMyIzI=/produksi-tanaman-perkebunan--ribu-ton-.html


 

 

79 

Daminik, B., Sahrial, S., & Prihantoro, R. (2025). Pengaruh suhu torefaksi terhadap 

kualitas biobriket tandan kosong kelapa sawit dengan perekat sludge cair 

CPO. Syntax Literate, 8(4). 

Dewanti, D. P. (2018). Potensi selulosa dari limbah tandan kosong kelapa sawit 

untuk bahan baku bioplastik ramah lingkungan. Jurnal Teknologi 

Lingkungan, 19(1). 

Dewi, R., Azhari, A., & Nofriadi, I. (2020). Aktivasi karbon dari kulit pinang 

dengan menggunakan aktivator kimia KOH. Jurnal Teknologi Kimia 

Unimal, 9(2), 12–22. 

Dinnebier, R.E., & Billinge, S.J.L. (2008). Powder Diffraction, Theory and 

Practice. The Royal Society of Chemistry 

Ebelegi, A. N., Ayawei, N., & Wankasi, D. (2020). Interpretation of adsorption 

thermodynamics and kinetics. Open Journal of Physical Chemistry, 10(3), 

166–182. 

Elder, A. C., Aleksandrov, A. B., Nair, S., & Orlando, T. M. (2017). Interactions 

on external MOF surfaces: Desorption of water and ethanol from CuBDC 

nanosheets. Langmuir, 33(41), 11382–11393. 

Emelda, L., Putri, S. M., & Ginting, S. (2013). Pemanfaatan zeolit alam teraktivasi 

untuk adsorpsi logam Krom (Cr3+). Jurnal Rekayasa Kimia & Lingkungan, 

9(4), 166-172. 

Epp, J. (2016). X-ray diffraction (XRD) techniques for materials characterization. 

In Materials characterization using nondestructive evaluation (NDE) 

methods. Woodhead Publishing. 

Fitriyano, G., & Rahim, D. A. (2019). Tinjauan potensi pemanfaatan botol bekas 

berbahan Polyethylene Terephthalate (PET) di Indonesia. Eksergi, 16(1), 

18-24. 

Foo, K. Y., & Hameed, B. H. (2010). Insights into the modeling of adsorption 

isotherm systems. Chemical engineering journal, 156(1), 2-10. 

Friedrich, W., Knipping, P., & Laue, M. (1913). Interferenzerscheinungen bei 

roentgenstrahlen. Annalen der Physik, 346(10), 971-988. 

Handayanto, E., Nuraini, Y., Muddarisna, N., Syam, N., & Fiqri, A. (2017). 

Fitoremediasi dan phytomining logam berat pencemar tanah. Universitas 

Brawijaya Press. 

Gao, Y., Liu, K., Kang, R., Xia, J., Yu, G., & Deng, S. (2018). A comparative study 

of rigid and flexible MOFs for the adsorption of pharmaceuticals: Kinetics, 

isotherms and mechanisms. Journal of hazardous materials, 359, 248-257. 

Goldstein, J. I., Newbury, D. E., Echlin, P., Joy, D. C., Lyman, C. E., Lifshin, E., 

Sawyer, L., & Michael, J. R. (2003). Special topics in scanning electron 

microscopy. In Scanning Electron Microscopy and X-ray Microanalysis: 

Third Edition. MA: Springer US. 



 

 

80 

Gražulis, S., Chateigner, D., Downs, R. T., Yokochi, A. F., Quirós, M., Lutterotti, 

L., Manakova, E., Butkus, J., Moeck, P., & Le Bail, A. (2009). 

Crystallography Open Database–an open-access collection of crystal 

structures. Applied Crystallography, 42(4), 726-729. 

Greenwood, N. N., & Earnshaw, A. (2012). Chemistry of the Elements (2nd ed.). 

Butterworth-Heinemann. 

Han, M. (2019). Depolymerization of PET bottle via methanolysis and hydrolysis. 

In Recycling of polyethylene terephthalate bottles (pp. 85-108). William 

Andrew Publishing. 

Ho, Y. S., & McKay, G. (1999). Pseudo-second order model for sorption processes. 

Process Biochemistry, 34(5), 451–465. 

Jani, N. A., Haddad, L., Abdulhameed, A. S., Jawad, A. H., ALOthman, Z. A., & 

Yaseen, Z. M. (2024). Modeling and optimization of the adsorptive removal 

of crystal violet dye by durian (Durio zibethinus) seeds powder: insight into 

kinetic, isotherm, thermodynamic, and adsorption mechanism. Biomass 

Conversion and Biorefinery, 14(11), 12441-12454. 

Jasmidi, J., Selly, R., Ningsih, A. P., Nasution, H. I., Rahmah, S., & Zubir, M. 

(2022). Efficiency of ammonia adsorption by metal modified activated 

carbon of oil palm empty bunches. Journal of Physics: Conference Series, 

1819, 1–6. 

Ji, C., Wu, D., Lu, J., Shan, C., Ren, Y., Li, T., Lv, L., Pan, B., & Zhang, W. (2021). 

Temperature regulated adsorption and desorption of heavy metals to A-

MIL-121: Mechanisms and the role of exchangeable protons. Water 

Research, 189, 116599. 

Jiao, L., Seow, J. Y. R., Skinner, W. S., Wang, Z. U., & Jiang, H. L. (2019). Metal–

organic frameworks: Structures and functional applications. Materials 

Today, 27, 43–68. 

Kementerian Lingkungan Hidup dan Kehutanan. (2024). Sistem Informasi 

Pengelolaan Sampah Nasional (SIPSN). https://sipsn.menlhk.go.id/sipsn/ 

Khairahma, K. (2025). Sifat Kinetika Dan Termodinamika Adsorpsi Fe(II) dari 

Komposit Karbon Aktif Tandan Kosong Kelapa Sawit dengan Metal 

Organic Frameworks Cu(TAC)2 (Skripsi, Universitas Negeri Medan). 

Kumar, K. V., & Sivanesan, S. (2005). Comparison of linear and non-linear method 

in estimating the sorption isotherm parameters for safranin onto activated 

carbon. Journal of hazardous materials, 123(1-3), 288-292. 

Lapa, H, M., and Martins, L, M, D, R, S. (2023). p-Xylene Oxidation to Terephtalic 

Acid: New Trends. Molecules, 28(1922), 1-28. 

Li, J. R., Kuppler, R. J., & Zhou, H. C. (2009). Selective gas adsorption and 

separation in metal–organic frameworks. Chemical Society Reviews, 38(5), 

1477-1504. 

Liu, Y., & Liu, Y. J. (2008). Biosorption isotherms, kinetics and thermodynamics. 

Separation and Purification Technology, 61(3), 229–242. 

https://sipsn.menlhk.go.id/sipsn/


 

 

81 

Lubis, R. A. F., Nasution, H. I., & Zubir, M. (2020). Production of activated carbon 

from natural sources for water purification. Indonesian Journal of Chemical 

Science and Technology, 3(2), 67-73. 

Maryani, D., & Umar, L. (2021). Identifikasi limbah Palm Oil Mill Effluent 

(POME) menggunakan biosensor berbasis alga. Journal Online of Physics, 

7(1), 1–6. 

Maysharoh, S., Faryuni, I. D., & Sampurno, J. (2018). Karakterisasi Pola Distribusi 

Pori Karbon Aktif Tandan Kosong Kelapa Sawit Teraktivasi H3PO4 

Berbasis Geometri Fraktal. PRISMA FISIKA, 6(1), 44-48. 

Mohammed, A., & Abdullah, A. (2018). Scanning electron microscopy (SEM): A 

review. In Proceedings of the 2018 international conference on hydraulics 

and pneumatics—HERVEX, 2018, 7-9. 

Mouchaham, G., Wang, S., & Serre, C. (2018). Metal‐organic frameworks: 

Applications in separations and catalysis. Wiley Online Library.  

Mufidah, A. A., & Takwanto, A. (2023). Pengaruh Waktu Aktivasi Mekanokimia 

dan Konsentrasi NaOH Terhadap Kadar Air dan Kadar Abu Pada Adsorben 

Zeolit. Jurnal Teknologi Separasi, 9(3), 295-302. 

Mulyanto, A., Nasihin, I., Herlina, N., & Nurdin, N. (2023). Pengaruh Limbah Cair 

Kelapa Sawit terhadap Kualitas Air Tanah di PT Nusantara Sawit Persada. 

Logika: Jurnal Penelitian Universitas Kuningan, 14(01), 74-79. 

Muñoz-Senmache, J. C., Kim, S., Arrieta-Pérez, R. R., Park, C. M., Yoon, Y., & 

Hernández-Maldonado, A. J. (2020). Activated carbon–metal organic 

framework composite for the adsorption of contaminants of emerging 

concern from water. ACS Applied Nano Materials, 3(3), 2928–2940. 

Nata, I. F., Irawan, C., Putra, M. D., Wijayanti, H., Mardina, P., Ma’rifah, Y. N., 

Misnawati, & Priscila, S. B. (2022). Tandan kosong kelapa sawit: Potensi 

dan aplikasi. CV. Banyubening Cipta Sejahtera. 

Nisticò, R. (2020). Polyethylene terephthalate (PET) in the packaging industry. 

Polymer testing, 90, 106707. 

Paul, V., Pandey, R., & Anand, A. (2017). Manual of ICAR sponsored training 

programme for technical staff of ICAR Institutes on physiological 

techniques to analyze the impact of climate change on crop plants. ICAR-

Indian Agricultural Research Institute (IARI). 

Permana, D. (2024). Pengaruh komposisi karbon aktif dan asam terephtalat pada 

pembuatan komposit karbon aktif MOFs Cu (TAC) dan Fe (TAC) dari 

tandan kosong kelapa sawit (Skripsi, Universitas Negeri Medan). 

Plazinski, W., Rudzinski, W., & Plazinska, A. (2009). Theoretical models of 

sorption kinetics including a surface reaction mechanism: a review. 

Advances in colloid and interface science, 152(1-2), 2-13. 

Rahmayani, C. A., & Aminah, A. (2021). Efektivitas pengendalian sampah plastik 

untuk mendukung kelestarian lingkungan hidup di kota Semarang. Jurnal 

Pembangunan Hukum Indonesia, 3(1), 18–33. 



 

 

82 

Rahmayanti, A. (2015). Depolimerisasi PET Pasca Konsumsi Melalui Glikolisis 

dengan Katalis. Journal of Research and Technology, 1(1), 16-22. 

Rani, N. H. A., Mohamad, N. F., Matali, S., & Kadir, S. A. S. A. (2014). Preparation 

and Characterization of Activated Carbon Made from Oil Palm Empty Fruit 

Bunch. Key Engineering Materials, 594–595, 44–48. 

Rudzinski, W., & Plazinski, W. (2008). Kinetics of solute adsorption at 

solid/aqueous interfaces: searching for the theoretical background of the 

modified pseudo-first-order kinetic equation. Langmuir, 24(10), 5393-5399. 

Saha, P., & Chowdhury, S. (2011). Insight into adsorption thermodynamics. In M. 

Tadashi (Ed.), Thermodynamics (pp. 349–364). InTech.  

Sahiner, N., Demirci, S., & Yildiz, M. (2017). Synthesis and characterization of 

terephthalic acid based Cr³⁺, Sb³⁺, In³⁺ and V³⁺ metal-organic frameworks. 

Journal of Inorganic and Organometallic Polymers and Materials, 27, 

1333–1341. 

Sánchez-Serratos, M., Álvarez, J. R., González-Zamora, E., & Ibarra, I. A. (2016). 

Porous coordination polymers (PCPs): New platforms for gas storage. 

Journal of the Mexican Chemical Society, 60(2), 43–57. 

Sandi, K., Syahputra, R. A., & Zubir, M. (2020). Review journal thermodynamics 

carbon active adsorption empty fruit bunch of heavy metal from liquid 

waste. Indonesian Journal of Chemical Science and Technology, 3(2), 64–

66. 

Savira, W., & Fitrihidajati, H. (2024). Pemanfaatan eceng gondok (Eichhornia 

crassipes) dan kayu apu (Pistia stratiotes) sebagai agen fitoremediasi 

pencemaran air oleh logam berat zink (Zn). Jurnal LenteraBio, 13(1), 191–

197. 

Semenov, S. N., Koziel, J. A., & Pawliszyn, J. (2000). Kinetics of solid-phase 

extraction and solid-phase microextraction in thin adsorbent layer with 

saturation sorption isotherm. Journal of Chromatography a, 873(1), 39-51. 

Shahriyari Far, H., Hasanzadeh, M., Najafi, M., Masale Nezhad, T. R., & Rabbani, 

M. (2021). Efficient removal of Pb (II) and Co (II) ions from aqueous 

solution with a chromium-based metal–organic framework/activated carbon 

composites. Industrial & Engineering Chemistry Research, 60(11), 4332-

4341. 

Silalahi, B. M., & Sujatno, S. (2017). Pengelolaan limbah kelapa sawit (Elaeis 

guineensis Jacq.) di Angsana Estate, Kalimantan Selatan. Buletin Agrohorti, 

5(3), 373–383. 

Silva, S. M., Sampaio, K. A., Ceriani, R., Verhé, R., Stevens, C., De Greyt, W., & 

Meirelles, A. J. (2013). Adsorption of carotenes and phosphorus from palm 

oil onto acid activated bleaching earth: Equilibrium, kinetics and 

thermodynamics. Journal of Food Engineering, 118(4), 341–349. 



 

 

83 

Siswanti, S., Oktafiana, A. H., & Putri, Y. (2024). Adsorpsi Zat Warna Remazol 

Brilliant Blue R Pada Limbah Industri Batik Menggunakan Adsorben dari 

Mahkota Buah Nanas. Eksergi, 21(1), 9-16. 

Sitepu, K. S. (2018). Efektivitas biofilter dalam menurunkan kadar TSS dan amonia 

pada limbah cair. Fakultas Perikanan, 1–9. 

Solis, K. L. B., Kwon, Y. H., Kim, M. H., An, H. R., Jeon, C., & Hong, Y. (2020). 

Metal organic framework UiO-66 and activated carbon composite sorbent 

for the concurrent adsorption of cationic and anionic metals. Chemosphere, 

238, 124656. 

Spieß, L., Teichert, G., Schwarzer, R., Behnken, H., & Genzel, C. (2009). Moderne 

R€ ontgenbeugung, second ed. Teubner Verlag. Wiesbaden. 

Sulastri, S., Nuryono, I. K., & Kunarti, E. S. (2014). Kinetika dan keseimbangan 

adsorpsi ion Kromium (III) Dalam larutan pada senyawa silika dan 

modifikasi silika hasil sintesis dari abu sekam padi. Jurnal Penelitian 

Saintek, 19(2), 33-44. 

Sutapa, I. W., Palapessya, B. V., Souhoka, F. A., & Bandjar, A. (2024). Synthesis 

of Cu-1,4-benzene dicarboxylate metal-organic frameworks (Cu-BDC 

MOFs) from plastic waste and its application as catalyst in biodiesel 

production. Trends in Sciences, 21(1), 7163–7163. 

Syauqiah, I., Amalia, M., & Kartini, H. A. (2011). Analisis variasi waktu dan 

kecepatan pengaduk pada proses adsorpsi limbah logam berat dengan arang 

aktif. Journal of Info-Teknik, 12(1), 11–20. 

Tanjung, A. L., Zubir, M., Selly, R., Jasmidi, Rahmah, S., & Faradilla, P. (2024). 

Adsorption equilibrium properties of Zn(II) on activated carbon composite 

of derived empty palm oil fruit bunches with metal organic frameworks 

Cu(TAC). Indonesian Journal of Chemical Science and Technology, 7(2). 

Thaligari, S. K., Srivastava, V. C., & Prasad, B. (2016). Adsorptive desulfurization 

by zinc-impregnated activated carbon: Characterization, kinetics, isotherms, 

and thermodynamic modeling. Clean Technologies and Environmental 

Policy, 18, 1021–1030. 

Utomo, L. W., & Arfiana, S. (2023). Pemanfaatan limbah plastik daur ulang dari 

polietilen tereftalat (PET) sebagai bahan tambahan dalam pembuatan 

nanokomposit, semen mortar, dan aspal. Jurnal Teknologi Lingkungan 

Lahan Basah, 11(1), 164-179. 

Utomo, N., & Solin, D. P. (2021). Bahaya tas plastik dan kemasan styrofoam. 

Jurnal Abdimas Teknik Kimia, 2(2), 43-49. 

Yahya, M. A., Mansor, M. H., Zolkarnaini, W. A. A. W., Rusli, N. S., Aminuddin, 

A., Mohamad, K., Sabhan, F. A. M., Atik, A. A. A., & Ozair, L. N. (2018). 

A Brief Review On Activated Carbon Derived From Agriculture By-

Product. AIP Conference Proceedings, 1972. 



 

 

84 

Zega, F. I., Selly, R., & Zubir, M. (2021). Review of adsorption of Fe metal by 

activated carbon adsorbent. Indonesian Journal of Chemical Science and 

Technology, 4(2), 74–78. 

Zhou, X., Yu, X., Maimaitiniyazi, R., Zhang, X., & Qu, Q. (2024). Discussion on 

the thermodynamic calculation and adsorption spontaneity re Ofudje et 

al.(2023). Heliyon, 10(8). 

Zubir, M., Muchtar, Z., Syahputra, R. A., Sudarma, T. F., Nasution, H. I., Lubis, R. 

A. F., Fadillah, L., & Sandi, K. (2021). Characterization of modified Fe-Cu 

nanoparticle activated carbon derived of oil palm empty bunches. In Journal 

of Physics: Conference Series, 1819(1). 

 


