
72 

DAFTAR PUSTAKA 

Abdelrazek, E. M., Elzayat, A. M., Elbana, A. A., dan Awad, W. M., 2024, Physical 

properties of copper oxide nano-composite incorporated PVP/chitosan blend 

matrix by casting method. Polymer Bulletin, 81(8), 7467–7479.  

Adam, A. A., Ali, M. K. M., Dennis, J. O., Soleimani, H., Shukur, M. F. B. A., 

Ibnaouf, K. H., Aldaghri, O. A., Ibrahem, M. A., Abdel All, N. F. M., dan Bashir 

Abdulkadir, A., 2022, Innovative Methylcellulose-Polyvinyl Pyrrolidone-

Based Solid Polymer Electrolytes Impregnated with Potassium Salt: Ion 

Conduction and Thermal Properties. Polymers, 14(15).  

Afridi, M. N., Adil, S., Byambaa, B., Sohail, M., Bacha, A. U. R., Wang, J., dan Li, 

C., 2024, Progress, challenges, and prospects of MOF-based adsorbents for 

phosphate recovery from wastewater. Journal of Water Process Engineering 

(Vol. 63).  

Akin, E., Gharibzahedi, S. M. T., Qiu, H., Aliyeva, A., dan Altintas, Z., 2024, 

Chitosan-functionalized PVDF and PES membranes integrated by epitope-

imprinted polymers for targeted hepatitis A virus capture. Journal of Membrane 

Science, 709. 

Ali, I., Raza, M. A., Mehmood, R., Islam, A., Sabir, A., Gull, N., Haider, B., Park, 

S. H., dan Khan, R. U., 2020, Novel maleic acid, crosslinked, nanofibrous 

chitosan/poly (Vinylpyrrolidone) membranes for reverse osmosis desalination. 

International Journal of Molecular Sciences, 21(19), 1–14.  

Ali, M., Mir, S., Atanase, L. I., Abid, O. U. R., Kazi, M., dan Atanase, L. I., 2024, 

Chitosan-PVA-PVP/nano-clay composite: a promising tool for controlled drug 

delivery. RSC Advances, 14(22), 15777–15790.  

Aouadi, A., Hamada Saud, D., Rebiai, A., Achouri, A., Benabdesselam, S., 

Mohamed Abd El-Mordy, F., Pohl, P., Ahmad, S. F., Attia, S. M., Abulkhair, H. 

S., Ararem, A., dan Messaoudi, M., 2024, Introducing the antibacterial and 

photocatalytic degradation potentials of biosynthesized chitosan, chitosan–

ZnO, and chitosan–ZnO/PVP nanoparticles. Scientific Reports, 14(1). 

Baker, Richard. W., 2023, Membrane Technology And Applications Second Edition. 

Membrane Technology and Research, Inc. Menlo Park, California 

Banu, H. A. T., Karthikeyan, P., Vigneshwaran, S., dan Meenakshi, S., 2020, 

Adsorptive performance of lanthanum encapsulated biopolymer chitosan-

kaolin clay hybrid composite for the recovery of nitrate and phosphate from 

water. International Journal of Biological Macromolecules, 154, 188–197.  



73 

 

 

 

Başaran, E., Cömert, Z., dan Çelik, Y., 2020, Convolutional neural network 

approach for automatic tympanic membrane detection and classification. 

Biomedical Signal Processing and Control, 56. 

Bhosale, V. A., Srivastava, V., Valamla, B., Yadav, R., Singh, S. B., dan Mehra, N. 

K., 2022, Preparation and Evaluation of Modified Chitosan Nanoparticles 

Using Anionic Sodium Alginate Polymer for Treatment of Ocular Disease. 

Pharmaceutics, 14(12).  

Ceylan, S., 2021, Propolis loaded and genipin-crosslinked PVA/chitosan 

membranes; characterization properties and cytocompatibility/genotoxicity 

response for wound dressing applications. International Journal of Biological 

Macromolecules, 181, 1196–1206. 

Chen, H., Lu, C., dan Yang, H., 2020, Lanthanum compoundsmodified rectorite 

composites for highly efficient phosphate removal from wastewater. Applied 

Clay Science, 199, 105875. 

Cheng, R., Shen, L.-J., Zhang, Y.-Y., Dai, D.-Y., Zheng, X., Liao, L.-W., Wang, L., 

dan Shi, L., 2018, Enhanced phosphate removal from water by honeycomb-

like microporous lanthanum-chitosan magnetic spheres. Water, 10, 1659. 

Eltaweil, A. S., Omer, A. M., El-Aqapa, H. G., Gaber, N. M., Attia, N. F., El-Subruiti, 

G. M., Mohy-Eldin, M. S., dan Abd El-Monaem, E. M., 2021, Chitosan based 

adsorbents for the removal of phosphate and nitrate: A critical review. 

Carbohydrate Polymers, 274, 118671. 

Febriasari, A., Huriya, Ananto, A. H., Suhartini, M., dan Kartohardjono, S., 2021, 

Polysulfone-polyvinyl pyrrolidone blend polymer composite membranes for 

batik industrial wastewater treatment. Membranes, 11(1), 1–17.  

Fontanals, N., Zohar, J., Borrull, F., Ronka, S., dan Marcé, R. M., 2021, 

Development of a maleic acid-based material to selectively solid-phase extract 

basic compounds from environmental samples. Journal of Chromatography A, 

1647.  

Gan, G., Fan, S., Li, X., Zhang, Z., dan Hao, Z., 2023, Adsorption and membrane 

separation for removal and recovery of volatile organic compounds. Journal of 

Environmental Sciences (China), 123, 96–115.  

Hanna Rosli, N. A., Loh, K. S., Wong, W. Y., Mohamad Yunus, R., Khoon Lee, T., 

Ahmad, A., dan Chong, S. T., 2020, Review of chitosan-based polymers as 

proton exchange membranes and roles of chitosan- supported ionic liquids. 

International Journal of Molecular Sciences (Vol. 21, Issue 2). 

Harech, M. A., Dabbebi, R., Abouliatim, Y., Elhafiane, Y., Smith, A., Mesnaoul, M., 

Niboue, L., dan Baklouti, S., 2022, A comparative study of the thermal 



74 

 

 

 

behaviour of phosphate washing sludge from Tunisia and Morocco. Journal of 

Thermal Analysis and Calorimetry, 147, 5677-5686.  

Huang, Z., Liu, J., Liu, Y., Xu, Y., Li, R., Hong, H., Shen, L., Lin, H., dan Liao, B. 

Q., 2021, Enhanced permeability and antifouling performance of polyether 

sulfone (PES) membrane via elevating magnetic Ni@MXene nanoparticles to 

upper layer in phase inversion process. Journal of Membrane Science, 623. 

Karthikeyan, P., dan Meenakshi, S., 2021, Fabrication of hybrid chitosan 

encapsulated magnetic-kaolin beads for adsorption of phosphate and nitrate 

ions from aqueous solutions. International Journal of Biological 

Macromolecules, 168, 750–759.  

Karthikeyan, P., Sirajudheen, P., Nikitha, M. R., dan Meenakshi, S., 2020, Removal 

of phosphate and nitrate via a zinc ferrite activated carbon hybrid composite 

under batch experiments: study of isotherm and kinetic equilibriums. 

Environmental Nanotechnology, Monitoring & Management, 14, 100378.   

Kaur, M., Sharma, A., Puri, V., Aggarwal, G., Maman, P., Huanbutta, K., Nagpal, 

M., dan Sangnim, T., 2023, Chitosan-Based Polymer Blends for Drug Delivery 

Systems. In Polymers (Vol. 15, Issue 9).  

Kong, H., Li, Q., Zheng, X., Chen, P., Zhang, G., dan Huang, Z., 2023, Lanthanum 

modified chitosan-attapulgite composite for phosphate removal from water: 

Performance, mechanisms and applicability. International Journal of 

Biological Macromolecules, 224, 984–997.  

Kumar, R., Mishra, I., dan Kumar, G., 2021, Synthesis and Evaluation of 

Mechanical Property of Chitosan/PVP Blend Through Nanoindentation-A 

Nanoscale Study. Journal of Polymers and the Environment, 29(11), 3770–

3778.  

Kushwaha, A. K., 2022, A Brief Review of Density Functional Theory and Solvation 

Model. March, 1–37.  

Leonard, T. A., Loose, M., dan Martens, S., 2023, The membrane surface as a 

platform that organizes cellular and biochemical processes. Developmental 

Cell (Vol. 58, Issue 15, pp. 1315–1332). 

Liu, B., Yu, Y., Han, Q., Lou, S., Zhang, L., dan Zhang, W., 2020, Fast and efficient 

phosphate removal on lanthanum-chitosan composite synthesized by 

controlling the amount of cross-linking agent. International Journal of 

Biological Macromolecules, 157, 247–258.  

Lin, B., Liu, K., dan Qiu, Y., 2021, Preparation of modified polysulfone material 

decorated by sulfonated citric chitosan for haemodialysis and its 

haemocompatibility. Royal Society Open Science, 8(9).  



75 

 

 

 

Machodi, M. J., dan Daramola, M. O., 2020, Synthesis of pes and pes/chitosan 

membranes for synthetic acid mine drainage treatment. Water SA, 46(1), 114–

122.  

Mackay, S. E., Malherbe, F., dan Eldridge, D. S., 2022, Quaternary amine 

functionalized chitosan for enhanced adsorption of low concentration 

phosphate to remediate environmental eutrophication. Colloids and Surfaces A: 

Physicochemical and Engineering Aspects, 653, 129984. 

Mahltig, B., dan Grethe, T., 2022, High-Performance and Functional Fiber 

Materials—A Review of Properties, Scanning Electron Microscopy SEM and 

Electron Dispersive Spectroscopy EDS. Textiles, 2(2), 209–251.  

Mahmood Aljamali, N., dan Obaid Alfatlawi, I., 2021, Physical and Chemical 

Adsorption and its Applications.  

Malka, E., dan Margel, S., 2023, Engineering of PVA/PVP Hydrogels for 

Agricultural Applications. In Gels (Vol. 9, Issue 11).  

Masindi, V., dan Foteinis, S., 2021, Recovery of phosphate from real municipal 

wastewater and its application for the production of phosphoric acid. Journal 

of Environmental Chemical Engineering, 9(6).  

Mathieu, L., Durand, M., Collombet, J. M., de Rousiers, A., de l’Escalopier, N., dan 

Masquelet, A. C., 2021, Induced membrane technique: a critical literature 

analysis and proposal for a failure classification scheme. European Journal of 

Trauma and Emergency Surgery (Vol. 47, Issue 5, pp. 1373–1380).  

Mester, L., Govyadinov, A. A., Chen, S., Goikoetxea, M., dan Hillenbrand, R., 2020, 

Subsurface chemical nanoidentification by nano-FTIR spectroscopy. Nature 

Communications, 11(1).  

Mousavi, S. M., dan Zadhoush, A., 2017, Investigation of the relation between 

viscoelastic properties of polysulfone solutions, phase inversion process and 

membrane morphology: The effect of solvent power. Journal of Membrane 

Science 532: 47-57. 

Mubarak, M. F., Taha, E. O., Abdelraheem, O. H., dan El Sharkawy, H. M., 2025, 

Effective PVC-PVA Chitosan quantum dot membrane for sustainable water 

purification. RSC Advances, 15(17), 13323–13336. 

Nure, J. F., dan Nkambule, T. T. I., 2023, The recent advances in adsorption and 

membrane separation and their hybrid technologies for micropollutants 

removal from wastewater. Journal of Industrial and Engineering Chemistry 

(Vol. 126, pp. 92–114).  

Nurfarizha, H., Wirawan, T., dan Widodo, N. T., 2022, Phenol Adsorption Using 

Activated Charcoal From Coffee Grounds. 06(2). 



76 

 

 

 

Oktor, K., Yuzer, N. Y., Hasirci, G., dan Hilmioglu, N., 2023, Optimization of 

Removal of Phosphate from Water by Adsorption Using Biopolymer Chitosan 

Beads. Water, Air, and Soil Pollution, 234(4).  

Pap, S., Kirk, C., Bremner, B., Sekulic, M. T., Shearer, L., Gibb, S. W., dan Taggart, 

M. A., 2020, Low-cost chitosancalcite adsorbent development for potential 

phosphate removal and recovery from wastewater effluent. Water Research, 

173, 115573. 

Pohan, M. S. A., Sutamno, S., dan Suyanta, S., 2017, Studi Adsorpsi-Desorpsi Anion 

Fosfat pada Zeolit Termodifi-kasi CTAB. Jurnal penelitian sains 18(3): 123-

135. 

Poonguzhali, R., Basha, S. K., dan Kumari, V. S., 2018, Fabrication of asymmetric 

nanostarch reinforced Chitosan/PVP membrane and its evaluation as an 

antibacterial patch for in vivo wound healing application. International journal 

of biological macromolecules 114: 204-213. 

Purkait, M. K., Sinha, M. K., Mondal, P., dan Singh, R., 2018, Stimuli responsive 

polymeric membranes: smart polymeric membranes, Academic Press. 

Rabie, S. T., Abdel-Monem, R. A., Darwesh, O. M., dan Gaballah, S. T., 2023, 

Synthesis and characterization of functionalized modified PVC-chitosan as 

antimicrobial polymeric biomaterial. Polymer Bulletin, 80(8), 8899–8918. 

Ramadhanur, S., dan Sari, A. M., 2015, Pengaruh Konsentrasi Khitosan dan Waktu 

Filtrasi Membran Khitosan Terhadap Penurunan Kadar Fosfat dalam Limbah 

Deterjen. Jurnal Konversi 4(1). 

Rasifudi, N. F., Mekuto, L., dan Mathaba, M. J., 2024, Optimization of Chitosan 

Synthesis Process Parameters to Enhance PES/Chitosan Membrane 

Performance for the Treatment of Acid Mine Drainage (AMD). Materials, 

17(11).  

Rybalkina, O., Tsygurina, K., Melnikova, E., Mareev, S., Moroz, I., Nikonenko, V., 

dan Pismenskaya, N., 2019, Partial fluxes of phosphoric acid anions through 

anion-exchange membranes in the course of NaH2PO4 solution electrodialysis. 

International Journal of Molecular Sciences, 20(14). 

Sari Ananda Pohan, M., dan Suyanta., 2016, Studi Adsorpsi-Desorpsi Anion Fosfat 

pada Zeolit Termodifikasi CTAB. Jurnal Penelitian Sains (Vol. 18). 

Sari, N. W., Fajri, M. Y., dan Wilapangga, A., 2018, Analisis fitokimia dan gugus 

fungsi dari ekstrak etanol pisang goroho merah (Musa Acuminafe L.). 

Indonesian Journal of Biotechnology and Biodiversity 2(1). 



77 

 

 

 

Sebastian Espinel, P., Otuna-Hernández, D. S., Davies, R., Spencer, L., dan 

Rodríguez, H., 2024, Chitosan and PVP: Versatile Biopolymers for Drug 

Delivery and Advanced Materials. Bionatura Journal, 1(3), 1–23. 

Sha, J., Xiong, H., Li, C., Lu, Z., Zhang, J., Zhong, H., Zhang, W., dan Yan, B., 2021, 

Harmful algal blooms and their eco-environmental indication. Chemosphere, 

274, 129912. 

Shi, Z., Chow, C. W. K., Fabris, R., Liu, J., dan Jin, B., 2022, Applications of Online 

UV‐Vis Spectrophotometer for Drinking Water Quality Monitoring and 

Process Control: A Review. Sensors (Vol. 22, Issue 8). 

Shirazinezhad, M., Faghihinezhad, M., Baghdadi, M., dan Ghanbari, M., 2021, 

Phosphate removal from municipal effluent by a porous MgO-expanded 

graphite composite as a novel adsorbent: evaluation of seawater as a natural 

source of magnesium ions. Journal of Water Process Engineering, 43, 102232. 

Shuit, S. H., dan Tan, S. H., 2019, Esterification of palm fatty acid distillate with 

methanol via single-step pervaporation membrane reactor: A novel biodiesel 

production method. Energy conversion and management 201: 112110. 

Sizílio, R., Galvão, J., Trindade, G., Pina, L., Andrade, L., Gonsalves, J., Lira, A., 

Chaud, M., Alves, T., dan Arguelho, M., 2018, Chitosan/pvp-based membranes 

as a promising delivery system betamethasone-17-valerate for aphthous 

stomatitis. Carbohydrate polymers. 190: 339-345. 

Tao, X., Huang, T., dan Lv, B., 2020, Synthesis of Fe/Mg-biochar nanocomposites 

for phosphate removal. Materials, 13, 816. 

Urducea, C. B., Nechifor, A. C., Dimulescu, I. A., Oprea, O., Nechifor, G., Totu, E. 

E., Isildak, I., Albu, P. C., dan Bungău, S. G., 2020, Control of nanostructured 

polysulfone membrane preparation by phase inversion method. Nanomaterials, 

10(12), 1–21.  

Verma, S., dan Nadagouda, M. N., 2021, Graphene-based composites for phosphate 

removal. ACS Omega, 6, 4119–4125. 

Vesel, A., Motaln, H., Mozetič, M., Lojen, D., dan Recek, N., 2025, Improved 

Adhesion and Biocompatibility of Chitosan-Coated Super-Hydrophilic PVC 

Polymer Substrates for Urothelial Catheters. International Journal of 

Molecular Sciences, 26(5). 

Wang, J., dan Guo, X., 2020a, Adsorption isotherm models: Classification, physical 

meaning, application and solving method. Chemosphere (Vol. 258).  

Wang, J., dan Guo, X., 2020b, Adsorption kinetic models: Physical meanings, 

applications, and solving methods. Journal of Hazardous Materials (Vol. 390).  



78 

 

 

 

Wang, J., dan Zhuang, S., 2022, Removal of various pollutants from water and 

wastewater by modified chitosan adsorbents. Environmental Science and 

Technology, 47, 2331–2386.  

Worsfold, P., Townshend, A., Poole, C. F., dan Miró, M., 2019, Encyclopedia of 

analytical science. 

Yan, S., dan Qiu, Y., 2024, Improving Hemocompatibility of Polysulfone Membrane 

by UV-Assisted Grafting of Sulfonated Chitosan. Polymers, 16(11). 

Yang, W., Shi, X., Dong, H., Tang, H., Chen, W., Wu, M., Hua, M., dan Zhang, W., 

2021, Fabrication of a reusable polymer-based cerium hydroxide 

nanocomposite with high stability for preferable phosphate removal. Chemical 

Engineering Journal, 405, 126649.  

Zhang, B., Chen, N., Feng, C., dan Zhang, Z., 2018, Adsorption for phosphate by 

crosslinked/non-crosslinked-chitosan-Fe(III) complex sorbents: Characteristic 

and mechanism. Chemical Engineering Journal, 353, 361–372.  

Zhang, L., Feng, M., Zhao, D., Li, M., Qiu, S., Yuan, M., Guo, C., Han, W., Zhang, 

K., dan Wang, F., 2023, La-Ca-quaternary amine-modified straw adsorbent for 

simultaneous removal of nitrate and phosphate from nutrient-polluted water. 

Separation and Purification Technology, 304, 122248.  

Zhang, Y., Liu, S., Rong, L., Gao, L., Wei, L., Du, Y., dan Yang, H., 2025, Effect of 

Yak Skin Gelatin with Different Molecular Weights on the Properties of 

Gelatin/Polymethyl Vinyl Ether-alt-maleic-anhydride Copolymer Composite 

Scaffold Material. ACS Omega.  

Zhao, X., Zhou, Y., Wang, L., Pan, B., Wang, R., dan Wang, L., 2023, Classification, 

summarization and perspective on modeling techniques for polymer electrolyte 

membrane fuel cell. In International Journal of Hydrogen Energy (Vol. 48, 

Issue 57, pp. 21864–21885). 

Zhao, Y., Guo, L., Shen, W., An, Q., Xiao, Z., Wang, H., Cai, W., Zhai, S., dan Li, 

Z., 2020, Function integrated chitosan-based beads with throughout sorption 

sites and inherent diffusion network for efficient phosphate removal. 

Carbohydrate Polymers, 230, 115639. 

 


