
64 

 

DAFTAR PUSTAKA 

 

Abdelwahab, O., 2007, Kinetics and Isotherm Studies of Copper ( II ) Removal 

from Wastewater using Various Adsorbents, Egypt. J. Aqua. Res., 33, 1, 

125 – 143. 

Adamson, A. W., dan Gast, A. P., 1990, Physical Chemistry of Surface, 6
th 

Ed., 

John Wiley and Sons, New York. 

Aharoni, C., dan Ungarish, M., 1977, Kinetics of Activated Chemisorption Part 2, 

Theoritical Models, J. Chem. Soc., 72, 456 – 464. 

Alaerts, G, 1984, Metoda Penelitian Air, Usaha Nasional, Surabaya. 

Anggraeni, D. S., 2014, Adsorpsi Ion Fosfat dalam Air Tawar dan Air Laut 

dengan Bentonit Alam Komersial yang Terjerap dalam Fe-alginat dan Ca-

alginat, Tesis, Universitas Gadjah Mada, Yogyakarta. 

Arai, Y., dan Spark, D. L., 2001, ATR – FTIR Spectroscopic Investigation on 

Phosphate Adsorption Mechanism at the Ferrihydrite – Water Interface, J. 

Colloid Interf. Sci., 241, 317 – 326. 

Ardra, 2016, Pembentukan Stktur Rumus Mineral Zeolit, http://Ardra.biz/Sain-

teknonolgi/mineral/mineral-zeolit.html diakses pada 16 Januari 2017. 

Astuti, W., Wahyuni, E.T., Prasetya, A. and Bendiyasa, I.M., 2012, The Effect of 

Coal Fly Ash Treatment with NaOH on The Characters and Adsorption 

Mechanisme toward Methyl Violet in The Solution, IPCBEE, 155-160. 

Atkins, P., 1999, Physical Chemistry, edisi 6, Oxford University Press, London. 

Battistoni, P., G. Fava, P. Pavan, A. Musacco, dan F.Cecchi, 1997, Phosphat 

Removal in Anaerobic Liquors by Struvite Crystallization without 

Addition of Chemicals: Preliminary Result, Water Res., 31, 2925-2929. 

Boyd C.E, 1988, Water Quality Management For Pond Fish Cultura, Elsever, 

Amsterdam. 

Blanchard, G., Maunaye, M., dan Martin G., 1984, Removal of Heavy Metal from 

Water by Means of Natural Zeolites, Water Res., 18, 1501 – 1507. 

Brown, L.C., and Barnwell, T.O. 1987, The Enhanced Stream Water Quality 

Models QUAL2E and QUAL2E-UNCAS, EPA/600/3-87-007, U.S. 

Environmental Protection Agency, Athens, GA, 189 pp. 

 

KAJIAN ADSORPSI ION FOSFAT DALAM AIR TAWAR MENGGUNAKAN BEADS Ca-ZEOLIT-ALGINAT
DAN
Ca-Fe-ZEOLIT-ALGINAT
INDRA BAYU KUNCORO AJI, Dr.rer.nat Nurul Hidayat A., M.Si ; Suratno, S.Si., M.Sc
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

http://ardra.biz/Sain-teknonolgi/mineral/mineral-zeolit.html
http://ardra.biz/Sain-teknonolgi/mineral/mineral-zeolit.html


65 

 

Butland, T.D., 2008, Adsorption Removal of Tertiary Butyl Alcohol from 

Wastewater by Zeolite, Thesis, Polytechnic Institute, Worcester. 

Chmielewska, E., Sabova, L., Peterlik, H., Wu, A., 2011, Batch-wise Adsorption, 

Saxs and Microscopic Studies of Zeolite Pelletized with Biopolymeric 

Alginate, Braz. J. Chem. Eng, 28, 01, 63-71. 

Chowdhury, S., dan Saha, P., 2010 Sea Shell Powder as a New Adsorbent to 

Remove Basic Green 4 (Malachite Green) from Aqueous Solutions : 

Equilibrium, Kinetics and Thermodynamics Studies, Chem. Eng. J., 164, 

1, 168-177. 

Dai, J., Yang, H., Yan, H., Shangguan, Y., Zheng, Q., dan Cheng, R., 2011, 

Phosphate Adsorption from Aqueous Solution by Disused Adsorbent : 

Chitosan Hydrogel Beads after the Removal of Copper (II), Chem. Eng. J., 

166, 970 – 977. 

Dewi, D.F., dan M. Ali. 2003, Penyisihan Fosfat dengan Proses Kristalisasi dalam 

Reaktor Terfluidasi Menggunakan Media Pasir Silika, Jurnal Purifikasi, 

Vol.4. No.4. 151-156. 

E.Laksono, A. Galtayries, C. Argile, P. Marcus, 2003, Adsorption of NH3 on 

Oxygen pre-treated Ni(III), Surface Science, 530, 37-54. 

Effendi, H., 2003, Telaah Kualitas Air bagi Pengelolaan Sumber Daya Alam dan 

Lingkungan Perairan, Kanisius, Yogyakarta. 

Firmansyah, M. 2013, Penyediaan dan Karakterisasi Nanopartikel Bentonit 

Kabupaten Bener Meriah, Skripsi, Universitas Sumatera Utara, Medan. 

Forsberg, 1998, Which Policies Can Stop Large Scale Eutrophication, Water Sci. 

Technol., Vol 37, Issue 3, p 193-200. 

Gruszkiewics, M.S., Simonson, J.M., Burchell, T.D., and Cole, D.R., (2005), 

Water Adsorption and Desorption on Microporous Solids at Elevated 

Temperature, J. Therm. Anal. Calorim., 81, pp. 609-615. 

Gunay, A., Arslankaya, E., dan Tosun, I., 2007, Lead Removal from Aqueous 

Solution by Natural and Pretreated Clinoptilotite : Adsorption, 

Equilibrium and Kinetics, J. Hazard. Mater., 146, 362 – 371 

Harben, P.W & Kuzvart, M., 1996, Industrial minerals: A global geology, 

Industrial Minerals Information Ltd , Metal Bulletin PLC, London. 

Hutagalung, H.P, Setiapermana, D., dan Riyono, S.H. 1997. Metode analisis air 

laut, sedimen dan biota. Buku ke II, Puslitbang Oseanologi, LIPI: 32-40. 

 

 

KAJIAN ADSORPSI ION FOSFAT DALAM AIR TAWAR MENGGUNAKAN BEADS Ca-ZEOLIT-ALGINAT
DAN
Ca-Fe-ZEOLIT-ALGINAT
INDRA BAYU KUNCORO AJI, Dr.rer.nat Nurul Hidayat A., M.Si ; Suratno, S.Si., M.Sc
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



66 

 

Hutson, N. D., dan Yang, R. T., 2000, Adsorption, J. Colloid Interf. Sci., 189. 

Ikhsan, Jaslin, Endang Widjajanti Laksono, dan Sunarto, 2008, Memahami Proses 

Sorpsi Ion Fosfat oleh Goethite dan Montmorillonite, Laporan Hasil 

Penelitian Fundamental, Universitas Negeri Yogyakarta, Yogyakarta. 

Irmawati, Nurlaili, 2012, Eutrofikasi, http://mbem25.blogspot.co.id/2012/05/ 

eutrofikasi.htmlMm=1 diakses tanggal 16 januari 2017. 

Itodo, A.U., dan Itodo, H.U., 2010, Sorption Energies Estimation Using Dubinin 

– Radsuhkevich and Tempkin Adsorption Isotherms, Life Sci. J., 7, 4. 

Joejaworski, 2008, Activated carbon, http://joejaworski.files.wordpress.com 

/2008/05/activatedcarbon1.jpg diakses pada tanggal 24 September 2013. 

Jeffries, M. dan D. Mills. 1996. Freshwater Ecology, Principles and Applications. 

John Wiley and Sons, Chicester UK. 

Kalalagh, Sh., Babazadeh, H., Nazemi, A. H., dan Manshouri, M., 2011, Isotherm 

and Kinetic Studies on Adsorption of Pb, Zn and Cu by Kaolinite, Caspian 

J. Env. Sci., 9, 2, 243 – 255. 

Khan TA, Peh KK, Ch’ng HS, 2002, Reporting degree of deacetylation values of 

chitosan: the influence of analytical methods, J Pharm Pharmaceut Sci 5. 

Kirk and Othmer, 1994, Encyclopedia of chemical technology, Fourth Edition, 

Volume 12, John Wiley & Sons, New York. 

Klaewkla, R., Arend, M., dan Hoelderich, W.F., 2011, Mass Transfer-Advanced 

Aspects, InTech, ISBN 978-953-307-636-2, German. 

Komadel, P., 2003, Chemically Modified Smectites, Clay Minerals, 38, 127 – 138 

Krasaekoopt, W., Bhandari, B., dan Deeth, H., 2003, Evaluation of Encapslation 

Techniques of Probiotics for Yoghurt, Int. Dairy. J., 13, 1, 3-13. 

Kumar, P.S., dan Gayathri, R., 2009, Adsorption of Pb2+ Ions From Aqueous 

Solutions Onto Bael Tree Leaf Powder: Isotherms, Kinetics and 

Thermodynamics Study, J. Eng. Sci. Technol. Vol. 4, No. 4 (2009) 381 – 

399. 

Lapointe, B., 1989, Macroalgal Production and Nutrien Relations in Oligitropic 

Area of Florida Bay, Bull. Biol. Sci.,44. 

Laeli Kurniasari, et al., 2011, Aktivasi Zeolit Alam sebagai Adsorben pada Alat 

Pengering Bersuhu Rendah, Reaktor Vol. 13 No. 3, 178-184. 

 

 

KAJIAN ADSORPSI ION FOSFAT DALAM AIR TAWAR MENGGUNAKAN BEADS Ca-ZEOLIT-ALGINAT
DAN
Ca-Fe-ZEOLIT-ALGINAT
INDRA BAYU KUNCORO AJI, Dr.rer.nat Nurul Hidayat A., M.Si ; Suratno, S.Si., M.Sc
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

http://mbem25.blogspot.co.id/2012/05/%20eutrofikasi.htmlMm=1
http://mbem25.blogspot.co.id/2012/05/%20eutrofikasi.htmlMm=1


67 

 

Lei, Zhimin, Shangru Zhai, Jialiang Lv, Yuan Fan, Qingda An, dan Zuoyi Xiao, 

2015, Sodium alginate-based magnetic carbonaceous biosorbents for 

highly efficient Cr(VI) removal from water, RSC Adv, vol. 5, 77932–

77941 

Li, R., Kelly, C., Keegan, R., Xiao, L., Morrison, L., dan Zhan, X., 2013, 

Phosphorus Removal from Wastewater using Natural Pyrrhotite, Colloids 

and Surfaces A: Physicochem. Eng. Aspects, 427, 13-18. 

Lin Y.B., Fugetsu, B., Terui, N., dan Tanaka, S., 2005, Removal of Organic 

Compounds by Alginate Gel Beads With Entrapped Activated Carbon, J. 

Hazard. Mater. B120 (2005) 237–241. 

Ma, J., dan Zhu, L., 2006, Simultaneous Sorption of Phosphate and Phenanthrene 

to Inorganic–organic–bentonite from Water, J. Hazard. Mater. B 136, 982 

– 988. 

Masduqi, A.,2004, Penurunan Senyawa Fosfat Dalam Air Limbah Buatan Dengan 

Proses Adsorpsi Menggunakan Tanah Haloisit, Majalah IPTEK- Vol.15, 

No. 1: hal 47-53. 

Matos, C. T., Fortunato, R., Velizarov, S., M., Maria A., dan Crespo, J. G., 2008, 

Removal of Mono-valent Oxyanoins from Water in an Ion Exchange 

Membrane Bioreactor : Influence of  Membrane  Permselectivity,  Water  

Res., 42, 1785 – 1795. 

Monika, J., Garg, V., Kadirvelu, K., 2009, Chromium (VI) Removal from 

Aqueous Solution using Sunflower Stem Waste, J. Hazard Mater., 162, 

365 – 372. 

Morse et al 1993 (The Economic and Environment Impact of Phosphorus 

Removal from Wastewater in the European Community), APHA, AWWA, 

WEF, (1995), Standard Methods for the Examination of Water and 

Wastewater, 19
th

 edition, Ed : Andrew D. Eaton, APHA, Washington DC. 

Nybakken, J.W, 1982, Biologi Laut: Suatu Pendekatan Biologis, Editor M. 

Eidman, Koesobiono, D.G. Bengen, M. Hutomo dan S. Sukardjo, PT. 

Gramedia, Jakarta. 

Oktapiani, Ika, 2013, Pemanfaatan Dry-Beads Ca-Alginat-Bentonit dan Fe-

Alginat-Bentonit : Kajian Adsorpsi Ion Fosfat dalam Air Laut, Skripsi, 

Universitas Gadjah Mada, Yogjakarta. 

Onganer, Y., dan Temur C., 1998, Adsorption Dynamics of Fe (III) from 

Aqueous Solution onto Activated Carbon, J. Colloid Interf. Sci., 205, 241-

244. 

KAJIAN ADSORPSI ION FOSFAT DALAM AIR TAWAR MENGGUNAKAN BEADS Ca-ZEOLIT-ALGINAT
DAN
Ca-Fe-ZEOLIT-ALGINAT
INDRA BAYU KUNCORO AJI, Dr.rer.nat Nurul Hidayat A., M.Si ; Suratno, S.Si., M.Sc
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



68 

 

Ozkan, F.C. and Ulku, S., 2008, Diffusion Mechanism of Water Vapour in A 

Zeolitic Tuff Rich in Clinoptilolite, J. Therm. Anal. Calorim, 94, pp. 699-

702. 

Papadas, L. T., Kosmu, C., Deligiannakis, Y., 2009, Ternary [Al2O3 – electrolyte 

– Cu
2+ 

] Species : EPR Spectroscopic and Surface Complex Models, J. 

Colloid Interf. Sci., 339, 19 – 30. 

Papageorgiou, S. K., Kouvelos, E. P., dan Katsaros F. K., 2008, Calcium Alginate 

Beads from Laminaria digitata for The Removal of Cu
2+ 

and Cd
2+  

from  

Dilute Aqueous Metal Solution, Desalination., 224, 293-306. 

Pengthamkeerati, P., Satapanajaru, T., dan Chularuengoaksorn, P., 2008, 

Chemical Modification of Coal Fly Ash for the Removal of Phosphate, 

Fuel, 87, 2469 – 2476. 

Perez-Marin, A. B., Mesenguer-Zapata, V., Ortuno, J. F., Agular, M., Saes, J., 

Llorenis, M., 2007, Removal of Cadmium from Aqueous Solution by 

Adsorption onto Orange Waste, J. Hazard. Mater., 139, 122. 

Rahayu Sri, 2000, Mempelajari pengaruh pH, penambahan CaCl2, dan alginat 

terhadap karakteristik gel cincau hijau (Cyclea barbata L. Miers), Skripsi, 

Fakultas Teknologi Pertanian,Institut Pertanian Bogor. 

Rastello De Boisseson, M., et al., 2004, Physical alginate hydrogels based on 

hydrophobic or dual hydrophobic/ionic interactions: Bead formation, 

structure, and stability, J. Colloid Interf. Sci., 131-139. 

Rina, Utami, 2012, Modifikasi Zeolit Alam dengan Nanokitosan sebagai 

Adsorben Ion Logam Berat dan Studi Kinetika Terhadap Ion Pb(II), 

Skripsi, FMIPA UI, Jakarta. 

Robinson, D.S., 1987, Food Biochemistry and Nutritional Value, Longman 

Scientific & Technical, Longman Group, John Willey & Sons, New York. 

Saragih, Sehat Abdi, 2008, Pembuatan dan Karakterisasi Karbon Aktif dari 

Batubara Riau Sebagai Adsorben, Tesis, Fakultas Teknik Universitas 

Indonesia, Jakarta. 

Senda, S.P., Saputra, H., Sholeh H., A., Rosjidi, M., Mustafa, A., 2006, Prospek 

Aplikasi Produk Berbasis Zeolit Untuk Slow Release Substances (SRS) 

dan Membran, Dasar-dasar Teknik Kimia, hal. 1-5. 

Shindo, T., Takao, Y., Ikekuchi, T., dan Ozawa, S., 2011, Adsorption of 

Phosphate from Aqueous Solution into Zirconium Loaded Activatted 

Carbons from Lignocellulosic Residues, Int. J. Soc. Eng. Resour., 18, 1 

KAJIAN ADSORPSI ION FOSFAT DALAM AIR TAWAR MENGGUNAKAN BEADS Ca-ZEOLIT-ALGINAT
DAN
Ca-Fe-ZEOLIT-ALGINAT
INDRA BAYU KUNCORO AJI, Dr.rer.nat Nurul Hidayat A., M.Si ; Suratno, S.Si., M.Sc
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



69 

 

Singh, L., Pavankumar, A.R., Lakshmanan, R., dan Rajarao, G.K., 2011, 

Effective Removal of Cu
2+

 Ions from Aqueous Medium Using Alginate as 

Biosorbent, Ecol. Eng. 38 (2012) 119– 124. 

Solanki G, Solanki R, 2011, Alginate dressings – an overview, J. Med. Res. 

Sukardjo. 1990. Kimia Fisika. Rineka Cipta. Yogyakarta. 

Sumarsono, Damar Aji Nurrahman, 2013, Adsorpsi Fosfat dalam Air Tawar 

Menggunakan Beads Fe-Alginat dan Beads Fe-Zeolit-Alginat, Skripsi, 

Universitas Gadjah Mada, Yogyakarta. 

Suryawan, B., 2004, Karakteristik Zeolit Indonesia sebagai Adsorben Uap Air, 

Disertasi, Universitas Indonesia, Jakarta. 

Suratno, 2013, Adsorpsi Ion Fosfat dalam Air Tawar dan Air Laut Menggunakan 

Zeolit Alam Komersial Terlapisi Oksida Besi, Tesis, Jurusan Kimia 

FMIPA UGM. 

Sutarti, M dan Rachmawati, 1994, Zeolit Tinjauan Literatur, Pusat Dokumentasi 

dan Informasi LIPI, Jakarta. 

Swain, S.K., Patnaik, T., Patnaik, P.C., Jha, U., dan Dey, R.K., 2013, 

Development of New Alginate Entrapped Fe(III)-Zr(IV) Binary Mixed 

Oxide For Removal of Fluorid From Water Bodies, Chem. Eng. J., 215-

216, 763-771. 

Tanada S, Kabayama M, Kawasaki N et al., 2003. Removal of phosphate by 

aluminum oxide hydroxide[J]. J Colloid Interface Sci, 257. 

Tinoco Jr., I., Sauer, K., dan Wang, J.C., 1995, Physical Chemistry Principles and 

Applications in Biological Sciences, 3rd ed., ISBN 0-13-186545-5, 

Prentice Hall, New Jersey. 

Tosun, I., 2012, Ammonium Removal from Aqueous Solution by Clinoptilolite : 

Determination of Isotherm and Thermodynamic Parameter and 

Comparison  of Kinetics by Double Exponential Model and Conventional 

Kinetic Models, Inter. J. Environ. Res. Public Health, 9, 970-984. 

Turner, B. D., Binning, P. J., Sloan, S. W., 2010, Impact of Phosphate on Fluoride 

Removal by Calcite, Environ. Eng. Sci., 27, 8, 1-8. 

Wahyono, Dwi, 2006, Optimalisasi Sintesis dan Kajian Adsorpsi Gel Kitosan-

alginat Terhadap Ion Cu(II), tesis,  Fakultas Matematika dan Ilmu 

Pengetahuan Alam, Institut Pertanian Bogor, Bogor. 

Wang T, Turhan M, Gunasekaram S, 2004, Selected properties of pH-

sensitive,biodegradable chitosan-poly(vinylalcohol) hydrogel, Society of 

Chemical Industry, Polym Int 53, 911-918. 

KAJIAN ADSORPSI ION FOSFAT DALAM AIR TAWAR MENGGUNAKAN BEADS Ca-ZEOLIT-ALGINAT
DAN
Ca-Fe-ZEOLIT-ALGINAT
INDRA BAYU KUNCORO AJI, Dr.rer.nat Nurul Hidayat A., M.Si ; Suratno, S.Si., M.Sc
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



70 

 

Westheimer, 1987, Why Nature Chose Phosphate? , J. Sci., New Series, Vol. 235, 

No. 4793. 

Xue, Y., Hou, H., dan Zhu, S., 2009, Characteristics and Mechanism of Phosphate 

Adsorption onto Basic Oxygen Furnace Slag., J. Hazard. Mater., 162, 

973-980. 

Yan, L., Xu, Y., Xu, H., Xin, X., Wei, Q., dan Du, B., 2010, Adsorption of  

Phosphate from Aqueous Solution by Hydroxy-aluminum, Hydroxy-iron 

and Hyydroxy-iron-aluminum Pillared Bentonites, J. Hazard Mater, 179, 

244 – 250. 

Yang, J., Zeng, Q., Peng, L., Lei, M., Song, H., Tie, B., dan Gu, J., 2013, La-

EDTA coated Fe3O4 nanomaterial : Preparation and Application in 

Removal of Phosphate from Water, J. Environ. Sci., 25, 413 – 418. 

Zamparas, M., Gianni, A., Stathi, P., Deligiannakis, Y., dan Zacharias, I., 2012, 

Removal of Phosphate from Natural Waters using Innovative Modified 

bentonites, Appl.  Clay Sci., 62 – 63, 101 – 106. 

Zhong-liang, S., Fu-mei, L., dan Shu-hua, Y., 2011, Adsorptive Removal of 

Phosphate from Aqueous Solutions Using Activated Carbon Loaded with 

Fe(III) Oxide, New Carbon Mater., 26, 4, 299-306. 

 

KAJIAN ADSORPSI ION FOSFAT DALAM AIR TAWAR MENGGUNAKAN BEADS Ca-ZEOLIT-ALGINAT
DAN
Ca-Fe-ZEOLIT-ALGINAT
INDRA BAYU KUNCORO AJI, Dr.rer.nat Nurul Hidayat A., M.Si ; Suratno, S.Si., M.Sc
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/


