
  

  

45 

 

DAFTAR PUSTAKA 

 Abdullah, M.A., Chiang, L., and Nadeem, M., 2009, Comparative Evaluation of 

Adsorption Kinetics and Isotherms of a Natural Product Removal by 

Amberlite Polymeric Adsorbents, Chem. Eng. J., 146, 370–376. 

Adamson, A.W., 1990, Physical Chemistry of Surfaces, 5
th

 ed., John Wiley & 

Sons, New York.  

Alberty, R.A. and Daniel, F., 1987, Physical Chemistry, 5
th

 ed., John Wiley & 

Sons, New York. 

Al-Degs, Y.S., El-Barghouthi, M I., El-Sheik, A.H., dan Walter, G.M., 2008, 

Effect Of Solution Ph, Ionic Strength and Temperature on Adsorpion 

Behavior of Reactive Dyes on Activated Carbon, Dyes Pigments, 77, 16-

23. 

Allen, S.J., McKay, G., and Porter, J.F., 2004, Adsorption Isotherm Models for 

Basic Dye Adsorption by Peat in Single and Binary Component Systems, 

J. Colloid Interface. Sci., 280, 322-333. 

Almeida, C.A.P., Debacher, N.A., Downs, A.J., Cottet, L., and Mello, C.A.D., 

2009, Removal of Methylene Blue from Colored Effluents by Adsorption 

on Montmorillonite clay, J. Colloid Interf. Sci., 332, 46-53. 

Altenor., S., Carene, B., Emmanuel, E., Lambert, J., Ehrhardt, J.J., and Gaspard, 

S., 2009, Adsorption Studies of Methylene Blue and Phenol onto Vetiver 

Roots Activated Carbon Prepared by Chemical Activation, J. Hazard. 

Mater., 165, 1029-1039. 

Aluyor, E.O., Oboh, I.O., and Obahiagbon, K.O., 2009, Equilibrium Sorption 

Isotherm for Lead (Pb) Ions on Hydrogen Peroxide Modified Rice Hulls, 

Int. J. Phys. Sci., 4, 423-427. 

Alves, V., Costa, N., Hilliou, L., Larotonda, F., Goncalves, M., and Sereno, A., 

200, Design of Biodegradable Composite Films for Food Packaging, 

Desalination, 199(1), 331-333. 

Anonim, 1995, Keputusan Menteri Negara Lingkungan Hidup Nomor: Kep-

51/MENLH/10/1995 Tentang Baku Mutu Limbah Cair.  

Bao, Y., Ma, J., and Li, N., 2011, Synthesis and Swelling Behaviors of Sodium 

Carboxymethyl Cellulose-G-Poly(Aa-Co-Am-Co-Amps)/Superabsorbent 

Hydrogel, Carbohydr. Polym., 84(1), 76-82. 

Bifani, V., Ramírez, C., Ihl, M., Rubilar, M., García, A., and Zaritzky, N., 2007, 

Effects of Murta (Ugni Molinae Turcz) Extract On Gas And Water Vapor 

Permeability Carboxymethylcellulose-Based Edible Films, Food Sci. 

Technol., 40, 1437-1481. 

Sintesis Film Karboksimetil Selulosa-Polivinil Alkohol Tertaut Silang Glutaraldehida sebagai
Adsorben Biru Metilen
RIZKY WAHYUNI, Prof. Drs. Mudasir, M.Eng., Ph.D;Drs. Dwi Siswanta, M.Eng., Ph.D
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



46 

  

   

  

Bonilla, J., Talon, E., Atares, L., Vargas, M., and Chiralt, A., 2013, Effect of the 

Incorporation of Antioxidants on Physicochemical and Antioxidant 

Properties of Wheat Starchechitosan Films, J. Food Prot., 118, 271-278. 

Brookes, P.R., and Livingston, A.G., 1995, Aqueous-Aqueous Extraction of 

Organic Pollutants through Tubular Silicone Rubber Membrane, Int. J. 

Membr. Sci., 104, 119-137 

Budavari, S., Windholz, M., and Stroumtsos, L.Y., 1989, The Merck Index : An 

Encyclopedia Chemical and Drugs, Merck & Co., New Jersey. 

Campos, E., Coimbra, P., and Gil, M. H., 2013, An Improved Method for 

Preparing Glutaraldehyde Cross-Linked Chitosan-Poly(Vinyl Alcohol) 

Microparticles, Polym.Bull., 70, 5549-561. 

Cao, N., Yang, X., and Fu, Y., 2009, Effect of Various Plasticizers on Mechanical 

and Water Vapor Barrier Properties of Gelatin Films, Food Hydrocol.l, 

23, 729-735. 

Cenens, J. and Schoonheydt, A.R., 1988, Visible Spectroscopy of Methylene Blue 

on Hectorite, Laponite B, and Barasym in Aqueous Suspension, J. Clays 

and Clay Mineral., 36, 214-224. 

Chatterjee, S., Lee, D.S., Lee, M.W., Woo, S.H., 2009, Enhanced Adsorption of 

Congo Red from Aqueous Solutions by Chitosan Hydrogel Beads 

Impregnated with Cetyl Trimethyl Ammonium Bromide, Bioresour. 

Technol, 100, 2803-2809. 

Chen, P.H., Kuo, T.Y., Kuo, J.Y., Tseng, Y.P., Wang, D.M., Lai, J.Y., and Hsieh, 

H.J., 2010, Novel chitosan–pectin composite membranes with enhanced 

strength, hydrophilicity and controllable disintegration, J. Carbohydr. 

Polym., 82(4), 1236–1242. 

De Lima, R.O.A., Bazo, A.P., Salvadori, D.M.F., Rech, C.M., Oliveira, D.P. and 

Umbuzeiro, G.A., 2007, Mutagenic and Carcinogenic Potential of a 

Textile Azo Dye Processing Plant Effluent That Impacts a Drinking Water 

Source, Mutat. Res., 626, 53-60. 

Deng, C., Liu, J., Zhou, W., Zhang, Y. K., Du, K. F., and Zhao, Z. M., 2012, 

Fabrication of Spherical Cellulose/Carbon Tubes Hybrid Adsorbent 

Anchored with Welan Gumpolysaccharide and Its Potential in Adsorbing 

Methylene Blue. Chem. Eng. J., 200, 452-458. 

Dogan, M., and Alkan, M., 2003, Adsorption Kinetics of Methyl Violet onto 

Perlite. Chemosphere, 50(4), 517-528. 

Don,T. M., King, C. F., Chiu, W. Y., and Peng, C. A., 2006, Preparation and 

Characterization of Chitosan-g-Poly(Vinyl Alcohol) Blends Used for the 

Evaluationn of Blood Contacting compatibility, Carbohydr. Polym., 63, 

331-339. 

Dotto, G.L., dan Pinto, L.A.A., 2011, Adsorption of Food Dyes onto Chitosan: 

Optimization Process and Kinetic, Carbohydr. Polym., 84, 231-238. 

Sintesis Film Karboksimetil Selulosa-Polivinil Alkohol Tertaut Silang Glutaraldehida sebagai
Adsorben Biru Metilen
RIZKY WAHYUNI, Prof. Drs. Mudasir, M.Eng., Ph.D;Drs. Dwi Siswanta, M.Eng., Ph.D
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



47 

  

   

  

El-Sayed, G.O., 2011, Removal of Methylene Blue and Crystal Violet from 

Aqueous Solutions by Palm Kernel Fiber, Desalination, 272, 225–232. 

Faber, P., Ronald, A., and Millar, BW., 2005, Methylthioninium Chloride: 

Pharmacology and Clinical Applications with Special Emphasis on Nitric 

Oxide Mediated Vasodilatory Shock during Cardiopulmonary by Pass, 

Anaesthesia, 60, 575-587. 

Fajarwati, Febi Indah., 2015, Efek Taut Silang Glutaraldehida pada Kompleks 

Polielektrolit Kitosan-Karboksimetil Selulosa terhadap Adsorpsi Biru 

Metilen, Skripsi, Departemen Kimia FMIPA UGM, Yogyakarta. 

Foo, K.Y. and Hameed, B.H., 2010, Review: Insights into the modeling of 

adsorption isotherm systems, Chem. Eng. J., 156, 2-10. 

Ghanbarzadeh, B., Almasi, H., and Entezami, A. A., 2010, Physical Properties of 

Ediblemodified Starch/Carboxymethyl Cellulose Films. Innovative Food 

Sci. Emerg. Technol., 11, 697-702. 

Ghanbarzadeh, B. dan Almasi, H., 2011, Physical Properties of Edible Emulsified 

Films Based on Carboxymethyl Cellulose and Oleic Acid. Int. J.Biol. 

Macromol., 48, 44-49. 

Garg, V.K., Amita, M., Kumar, R., and Gupta, R., 2004. Basic dye (methylene 

blue) removal from simulated wastewater by adsorption using Indian 

Rosewood sawdust: a timber industry waste. Dyes. Pigments, 63, 243–

250. 

Grzadka, E. and Chibowski, S., 2012, Adsorption and Electrokinetic Properties of 

the System: Carboxymethylcellulose/Manganese Oxide/Surfactant, 

Cellulose, 19, 23-36. 

Gupta, V. K. and Suhas., 2009, Application of Low-Cost Adsorbents for Dye 

Removal A review, J. Environ. Manag., 90, 2313-2342. 

Gupta, V.K., Ali, I., Saleh, T.A., Nayak, A., and Agarwal, S., 2012, Chemical 

Treatment Technologies for Waste-Water Recycling-an Overview, RSC 

Adv. 2, 6380-6388. 

Hamdaoui, O., 2006, Bacth Study of Liquid-Phase Adsorpsi of Methylene Blue 

Using Ceder Sawdust and Crushed Brick, J. Hazard. Mater., 135, 264-

273. 

Hamdaoui,O. dan Chiha, M., 2007, Removal of Methylene Blue from Aqueous 

Solutions by Wheat Bran, Acta Chim. Slov., 54, 407-418. 

Han, R., Zhang, J., Zou, W., Shi, J., and Liu, H., 2005, Equilibrium biosorption 

isotherm for lead ion on chaff, J. Hazard. Mater., 125(1), 266-271. 

Haque, E., Jun, J.W., and Jhung, S.H., 2011, Adsorptive Removal of Methyl 

Orange and Methylene Blue from Aqueous Solution with a Metal-Organic 

Framework Material, Iron Trephthalate (MOF-235). J. Hazard. Mater., 

185, 507–511. 

Sintesis Film Karboksimetil Selulosa-Polivinil Alkohol Tertaut Silang Glutaraldehida sebagai
Adsorben Biru Metilen
RIZKY WAHYUNI, Prof. Drs. Mudasir, M.Eng., Ph.D;Drs. Dwi Siswanta, M.Eng., Ph.D
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



48 

  

   

  

Ho, Y. S. and McKay, G., 1999, Pseudo-second order model for sorption 

processes, Process Biochem., 34, 451-465. 

Ho, Y.S., Huang, C. T. and Huang, H. W., 2002, Equlibrium Sorption Isoterm for 

Metal Ion on Tree Fern, Process Biochem., 37, 1421-1430. 

Ho, Y. S., Chiu, W. T., and Wang, C. C., 2005, Regression analysis for the 

sorption isotherms of basic dyes on sugarcane dust, Bioresource Technol., 

96(11), 1285-1291. 

Houas, A., Lacheb, H., Ksibi, M., Elaloui, E., Guillard, C., and Herman, J.M., 

2001, Photocatalytic Degradation Patway of Methylene Blue in Water, 

Appl. Catal. B: Environ., 31, 145-157. 

Immelman, E., Sanderson, R.D., Jacobs, E.P., and Vanreenen, A.J., 1993, 

Poly(VinylAlcohol) Gel Sublayers for Reverse-Osmosis Membranes.1. 

Insolubilization by Acid Catalyzed Dehydration, J. Appl. Polym. Sci., 50, 

1013-1034. 

Karagöz, S., Tay, T., Ucar, S., and Erdem, M., 2008, Activated Carbons from 

Waste Biomass by Sulfuric Acid Activation And Their Use on Methylene 

Blue Adsorption. Bioresour. Technol., 99, 6214–6222. 

Kumar, K.V., V. Ramamurthi, S., and Sivanesan., 2005, Modeling the Mechanism 

Involved during the Sorption of Methylene Blue onto Fly Ash, J. Colloid 

Interf. Sci., 284, 14–21. 

Kumar, K. V., 2006, Comparative Analysis of Linear and Non-Linear Method of 

Estimating the Sorption Isotherm Parameters for Malachite Green onto 

Activated Carbon, J. Hazard. Mater., 136(2), 197-202. 

Kyzas, G. Z. and Lazaridis, N. K., 2009, Reactive and Basic Dyes Removal by 

Sorption onto Chitosan Derivatives, J. Colloid Interface Sci., 331(1), 32-

39. 

Li, Z., Chang, P.H., Jiang, W.T., Jean, J.S., and Hong, H., 2011, Mechanism of 

Methylene Blue Removal from Water by Swelling clays, Chem. Eng. J, 

168, 1193-1200. 

Liang, C.Z., Sun, S.P., Li, F.Y., Ong, Y.K., and Chung, T.S., 2014, Treatment of 

Highly Concentrated Wastewater Containing Multiple Synthetic Dyes by 

a Combined Process of Coagulation/Flocculation and Nanofiltration, J. 

Membr. Sci., 469, 306-315. 

Liu P., Zhai M., Li J., Peng J., and Wu J., 2002, Radiation Preparation and 

Swelling Behavior of Sodium Carboxymethyl Cellulose Hydrogels, 

Radiat. Phys. Chem., 63, 525-528. 

Liu, Y., Wang, W., and Wang, A., 2010, Adsorption of Lead Ions from Aqueous 

Solution by Using Carboxymethyl Cellulose-g-Poly (Acrylic 

Acid)/Attapulgite HydrogelComposites, Desalination, 259,  258-264. 

Sintesis Film Karboksimetil Selulosa-Polivinil Alkohol Tertaut Silang Glutaraldehida sebagai
Adsorben Biru Metilen
RIZKY WAHYUNI, Prof. Drs. Mudasir, M.Eng., Ph.D;Drs. Dwi Siswanta, M.Eng., Ph.D
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



49 

  

   

  

Luppi, B , Bigucci, F., Abruzzo, A., Corace, G., Teresa Cerchiara, T., and Zecchi, 

V., 2010, Freeze-Dried Chitosan/Pectin Nasal Inserts for Antipsychotic 

Drug Delivery, Eur. J. Pharm. Biopharm., 75, 381–87. 

Lynam, M. M., Kilduff, J. E and Weber, W. J. Jr., 1995, Adsorption of P-

Nitrophenol from Diluet Aqueous Solution, J. Chem. Educ., 72, 80-84. 

Ma, X., Chang, PR., and Yu, J., 2008, Properties of Biodegradable Thermoplastic 

pea Starch/Carboxymethyl Cellulose and Pea Starch/Microcrystalline 

Cellulose Composites, Carbohydr. Polym., 72, 369. 

Madrakiana, T., Afkhami, A., Ahmadi, M., and Bagheri, H., 2011, Removal of 

Some Cationic Dyes from Aqueous Solutions Using Magnetic-Modified 

Multi-Walled Carbon Nanotubes, J. Hazard. Mater., 196, 109-114. 

Maftoonazad, N., Ramaswamy, H.S., and Marcotte, M., 2008, Shelf-life 

Extension of Peaches Through Sodium Alginate and Methyl Cellulose 

Edible Coating, Int. J. Food Sci. Technol., 43, (2008) 951-957. 

Mali, S., Grossmann, M. V. E., García, M. A., Martino, M. N., and Zaritzky, N. 

E., 2006, Effects of Controlled Storage on Thermal, Mechanical and 

Barrier Properties of Plasticized Films from Different Starch Sources, J. 

Food Eng., 75,453-460. 

Mansur, H., Sadahira, C., Souza, A., and Mansur, A., 2008, FTIR Spectroscopy 

Characterization of Poly (Vinyl Alcohol) Hydrogel With Different 

Hydrolysis Degree and Chemically with Glutaraldehyde. Mat. Sci. Eng. 

C., 28, 539-48. 

Mall, I. D., Srivastava, V. C., and Agarwal, N. K., 2006, Removal of Orange-G 

And Methyl Violet Dyes by Adsorption onto Bagasse Fly Ash-Kinetic 

Study and Equilibrium Isotherm Analyses, Dyes and Pigments, 69(3), 

210-223. 

Marin, Edwin. and Rojas, John., 2015, Preparation and Characterization of 

Crosslinked Poly (Vinyl) Alcohol with Waterproof Properties, Int. J. 

Pharm. Sci., Vol 7, Issue 3, 242-248. 

Muherei, M.A. and Junin, R., 2009, Equilibrium Adsorption Isotherms of 

Anionic, Nonionic Surfactants and Their Mixtures to Shale and 

Sandstone, Modern Appl. Sci., 3, 158-167. 

Nawaz, M. and Ahsan, M., 2014, Comparison of Physico-Chemical, Advanced 
Oxidation and Biological Techniques for the Textile Wastewater 

Treatment, Alexandria. Eng. J., 53, 711-722. 

Ng, J.C.Y., Cheung, W.H., and McKay, G., 2003, Equilibrium Studies for The 

Sorption of Lead from Effluents Using Chitosan, Chemosphere, 52, 1021-

1030. 

Nugroho, P. S. A., 2014, Pelepasan Kurkumin dari Nanopartikel Kitosan 

Karboksimetil selulosa-Glutaraldehida, Tesis, Departemen Kimia FMIPA 

UGM, Yogyakarta. 

Sintesis Film Karboksimetil Selulosa-Polivinil Alkohol Tertaut Silang Glutaraldehida sebagai
Adsorben Biru Metilen
RIZKY WAHYUNI, Prof. Drs. Mudasir, M.Eng., Ph.D;Drs. Dwi Siswanta, M.Eng., Ph.D
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



50 

  

   

  

Ong, S. A., Toorisaka, E., Hirata, M., and Hano, T., 2005, Biodegradation of 

Redox Dye Methylene Blue by Up-Flow Anaerobic Sludge Blanket 

Reactor, J. Hazard. Mater., 124, 88-94. 

Oscik, J., 1982, Adsorption, John Wiley & Sons, New York. 

Oun, A.A. dan Rhim, J.W., 2015, Preparation and Characterization of Sodium 

Carboxymethyl Cellulose/Cotton Linter Cellulose Nanofibril Composite 

Films, Carbohyd. Polym., 127, 101-109. 

Palupi, E., 2006, Degradasi Metilen Biru dengan Metode Fotokatalisis dan 

Fotoelektrokatalisis Menggunakan Film TiO2, Tesis, FMIPA IPB, Bogor. 

Pandit, P. and Basu, S., 2004, Removal of Ionic Dyes from Water by Solvent 

Extraction Using Reverse Micelles, J. Env. Sci. Tech., 38(8), 2435-2442. 

Pavan, F. A., Lima, E. C., Dias, S. L. P., and Mazzocato, A. C., 2008, Methylene 

Blue Biosorption from Aqueous Solution by Yellow Passion Fruit Waste, 

J. Haz. Mater., 150, 703-712. 

Petersson, M., dan Stading, M., 2005, Water Vapor Permeability and 

Mechanicalproperties of Mixed Starch-Monoglyceride Films and Effect of 

Film Forming Conditions. Food Hydrocol., 19(1), 123–132. 

Purnamasari, Y., 2016, Pembuatan Membran Kitosan-Natrium Humat Sebagai 

Adsorben Biru Metilen, Skripsi, Departemen Kimia FMIPA UGM, 

Yogyakarta. 

Rafatullaha, M., Sulaimana, O., Hashima, R., and Ahmad, A., 2010., Adsorption 

of Methylene Blue on Low-Cost Adsorbents: a review. J. Hazard. Mater., 

177, 70–80. 

Rakhmatullah, Rahma.,2015, Pembuatan Karboksimetil Selulosa dari Selulosa 

Mikrobial (Nata De Cassava), Skripsi, Departemen Teknologi Industri 

Pertanian IPB, Bogor. 

Ramaraj, B., 2007, Crosslinked Poly(Vinyl Alcohol) and Starch Composite Films. 

II. Physicomechanical, Thermal Properties and Swelling Studies, J. 

Appl.Polym. Sci., 103, 909-916. 

Rastogi, K., Sahu, J.N., Meikap, B.C., and Biswas, M.N., 2008, Removal of 

Methylene Blue from Wastewater Using Fly Ash as an Adsorbent by 

Hydrocyclone, J. Hazard. Mater, 158, 531–540. 

Ratri, Okti Restuning., 2016, Adsorpsi Ion Pb (II) pada Membran Makropori 

Kitosan-Karboksimetil Selulosa Tertaut Silang Glutaraldehida, Skripsi, 

Departemen Kimia FMIPA UGM, Yogyakarta. 

Rego, T.V., Cadaval Jr, T.R.S., Dotto, G.L., and Pinto, L.A.A., 2013, Statistical 

Optimization, Interaction Analysis and Desorption Studies for the Azo 

Dyes Adsorption onto Chitosan Films,  J. Colloid Interface Sci., 411, 27-

33. 

Sintesis Film Karboksimetil Selulosa-Polivinil Alkohol Tertaut Silang Glutaraldehida sebagai
Adsorben Biru Metilen
RIZKY WAHYUNI, Prof. Drs. Mudasir, M.Eng., Ph.D;Drs. Dwi Siswanta, M.Eng., Ph.D
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



51 

  

   

  

Renita, M., Rosdanelli, H., dan Irvan, 2004, Perombakan Zat Warna Azo Reaktif 

Secara Aerob dan Anaerob, e-USU Repository, Jurusan Teknik Kimia 

USU, Medan. 

Rouquerol, F., Rouquerol, J. and Sing, K., 1999, Adsorption by Powders and 

Porous Solid, Academic Press, San Diego, CA, USA. 

Salama, A., Shukry, N., and El-Sakhawy, M., 2015, Carboxymethyl Cellulose-G-

Poly(2-(Dimethylamino) Ethylmethacrylate) Hydrogel as Adsorbent for 

Dye Removal. Int. J. Biol. Macromol., 73, 72-75. 

Saratale, R.G., Saratale, G.D., Chang, J.S., and Govindwar, S.P., 2014, Bacterial 

Decolorization and Degradation of Azo Dyes: A Review, J. Jtice., 42, 

138- 157. 

Senthilkumaar, S., Varadarajan, P. R., Porkodi, K., and Subbhuraam, C. V., 2005, 

Adsorption of Methylene Blue onto Jute Fiber Carbon: kinetics and 

equilibrium studies, J. Colloid Interface Sci., 284(1), 78-82. 

Sharma, Y.C., Uma Sinha, A.S.K., and Upadhyay, S.N., 2010., Characterization 

and Adsorption Studies of Cocos Nucifera L. Activated Carbon for the 

Removal of Methylene Blue from Aqueous Solutions. J. Chem. Eng. Data 

55, 2662-2667. 

Sharma, P., Kaur H., Sharma M., and Sahore., 2011, A review on Applicability Of 

Naturally Available Adsorbent For The Removal of Hazardous Dyes from 

Aqueous Waste, Environ. Monit. Assess., 183, 151-195. 

Shenvi, S. S., Isloor, A. M., Ismail, A. F., Shilton, S. J. and Ahmed, A. A., 2015, 

Humic Acid Based Biopolymeric Membrance for Effective Removal of 

Methylene Blue and Rhodamin B, Ind. Eng. Chem. Res., 54, 4965-4975. 

Silval, H. S., Martínez, N. D., Deiana , A. C., and  González, J. E., 2005, Catalytic 

Oxidation of Methylene Blue in Aqueous Solutions, 2nd Mercosur 

Congress on Chemical Engineering. 

Sin, L. T., Rahman, W. A., Rahmat, A. R., and Khan, M. I., 2010, Detection of 

Synergistic Interactions of Polyvinyl Alcohol–Cassava starch blends 

through DSC, Carbohydr. Polym., 79(1), 224-226. 

Somorjai, G.A., 1972, Principle of Surfaces Chemistry, Prentice-Hall, New 

Jersey. 

Sugita, P., Wukirsari, T., Sjahriza, A., dan Wahyono, D., 2009, Kitosan: Sumber 

Biomaterial Masa Depan, Penerbit IPB Press, Bogor. 

Unuabonah, E. I., Gunter, C., Weber, J., Lubahn, S., and Taubert, 2013, A. Hybrid 

clay: A new highly efficient adsorbent for water treatment, ACS 

Sustainable Chem. Eng., 1, 966-973. 

Verma, A.K., Dash, R.R., and Bhunia, P., 2014, A Review on Chemical 

Coagulation/Flocculation Tehnologies for Removal of Colour from 

Textile Wastewaters, J. Environ. Manage., 92, 154-168. 

Sintesis Film Karboksimetil Selulosa-Polivinil Alkohol Tertaut Silang Glutaraldehida sebagai
Adsorben Biru Metilen
RIZKY WAHYUNI, Prof. Drs. Mudasir, M.Eng., Ph.D;Drs. Dwi Siswanta, M.Eng., Ph.D
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



52 

  

   

  

Waranusantigui, P., Pokethiyook, P., Kruatrachue, M., and Upatham, E. S, 2003, 

Kinetics Of Basic Dye (Methylene Blue) Biosorption By Giant Duckweed 

(Spidorela Polyrrhiza), Environ. Pollut, 125, 385-392. 

Wardani, R. J., Muzzaky, dan Taftazani, A., 2007, Model Adsorpsi Langmuir 

Pada Perpindahan Logam Ti, V, Mn Sistem Air-Sedimen di Sepanjang 

Sungai Code, Yogyakarta, Prosiding PPI-PDIPTN Pustek Akselerator 

dan Proses Bahan – BATAN, 10 Juli 2007, Yogyakarta. 

Wang, Liang Yi. and Wang Meng-Jiy., 2016, Removal of Heavy Metal Ions by 

Poly(vinyl alcohol) and Carboxymethyl Cellulose Composite Hydrogels 

Prepared by a Freeze−Thaw Method, ACS Sustainable Chem. Eng., 4, 

2830−2837. 

Xie, Y. J., Yan, B., Xu, H. L., Chen, J., Liu, Q. X., Deng, Y. H., and Zeng, H. B., 

2014, Highly regenerable mussel-inspired Fe3O4@polydopamin-Ag core-

shell microspheres as catalyst and adsorbent for methylene blue removal. 

ACS Appl. Mater. Interfaces, 6, 8845-8852. 

Yadav, M., Rhee, K.Y., Jung, I.H., and Park, S.J., 2013, Eco-Friendly Synthesis, 

Characterization and Properties of a Sodium Carboxymethyl 

Cellulose/Graphene Oxide Nanocomposite Film, Cellulose, 20, 687-698. 

Yan, Y., Zhang, M., Gong, K., Su, L., Guo, Z., and Mao, L., 2005, Adsorption Of 

Methylene Blue Dye Onto Carbon Nanotubes: A Route To An 

Electrochemically Functional Nanostructure And Its Layer-By-Layer 

Assembled Nanocomposite, Chem. Mater, 17, 3457-3463. 

Yan, H., Zhang, W., Kan, X., Dong, L., Jiang, Z., and Li, H., 2011, Sorption of 

Methylene Blue by Carboxymethyl Cellulose and Reuse Process in a 

Secondary Sorption. Colloids Surf. A-Physicochem. Eng. Aspects., 380(1-

3), 143-151. 

Yan, H., Li, H. J.,Tao, X., Li, K., Yang, H., Li, A. M., Xiao, S. J., and Cheng, R. 

S., 2014, Rapid removal and separation of iron(II) and manganese(II) 

from micropolluted water using magnetic grapheme oxide, ACS Appl. 

Mater. Interfaces., 6, 9871-9880. 

Yang, L. dan Paulson, A.T., 2000, Effect of Lipids on Mechanical and Moisture 

Barrier Properties of Edible Gellan Film, Food Res. Int., 33, 571-578. 

Yang, C.L. and McGarrahan, J., 2005, Electrochemical Coagulation for Textile 

Decolorization, J. Hazard. Mater., B127, 40-17. 

Zhang, Y. L., Liu, Y., Wang, X. R., Sun, Z. M., Ma, J. K., and Wu, T., 2014, 

Porous Graphene Oxide/Carboxymethyl Cellulose Monoliths: with High 

Metal Ion adsorption, Carbohydr. Polym., 101, 392-400. 

 

Sintesis Film Karboksimetil Selulosa-Polivinil Alkohol Tertaut Silang Glutaraldehida sebagai
Adsorben Biru Metilen
RIZKY WAHYUNI, Prof. Drs. Mudasir, M.Eng., Ph.D;Drs. Dwi Siswanta, M.Eng., Ph.D
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/


	HALAMAN JUDUL

	HALAMAN PENGESAHAN

	PERNYATAAN
	HALAMAN MOTTO DAN PERSEMBAHAN
	PRAKATA
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	I.1 Latar Belakang
	I.2 Tujuan Penelitian
	I.3 Manfaat Penelitian

	BAB II TINJAUAN PUSTAKA DAN PERUMUSAN HIPOTESIS
	II.1  Tinjauan Pustaka
	II.1.1 Biru metilen dan pengolahan limbah perairan
	II.1.2 Karboksimetil selulosa (Carboxymethyl cellulose, CMC)
	II.1.3 Modifikasi film CMC
	II.1.4 Glutaraldehida sebagai agen taut silang
	II.1.5 Kinetika adsorpsi
	II.1.5 Isoterm adsorpsi
	a. Isoterm Langmuir
	b. Isoterm Freundlich

	II.1.6 Studi desorpsi

	II.2  Perumusan Hipotesis dan Rancangan Penelitian
	II.2.1 Perumusan hipotesis 1
	II.2.2 Perumusan hipotesis 2
	II.2.3 Perumusan hipotesis 3
	II.2.4 Perumusan hipotesis 4
	III.2.5 Rancangan penelitian


	BAB III METODE PENELITIAN
	III.1 Bahan
	III.2 Peralatan
	III.3 Prosedur Penelitian
	III.3.1 Sintesis film CMC-PVA tertaut silang GA
	III.3.2 Karakterisasi adsorben
	a. Karakterisasi gugus fungsional
	b. Analisis permukaan material
	c. Uji daya serap air (swelling)

	III.3.3 Penentuan panjang gelombang maksimum biru metilen
	III.3.4 Penentuan komposisi optimum
	III.3.5 Penentuaan pH optimum
	III.3.6 Studi kinetika adsorpsi
	III.3.7 Variasi konsentrasi awal biru metilen
	III.3.8 Studi desorpsi


	BAB IV HASIL PENELITIAN DAN PEMBAHASAN
	IV.1 Sintesis Film CMC-PVA Tertaut Silang GA
	IV.2 Karakterisasi Film CMC-PVA Tertaut Silang GA
	IV.2.1 Karakterisasi gugus fungsional
	IV.2.2 Morfologi film CMC-PVA tertaut silang GA
	IV.2.3 Uji penyerapan air (swelling)
	IV.2.4 Uji kekuatan tarik film CMC-PVA tertaut silang GA

	IV.3 Studi Adsorpsi Biru Metilen pada Film CMC-PVA Tertaut Silang GA
	IV.3.1 Pengaruh variasi komposisi film CMC-PVA tertaut silang GA
	IV.3.2 Pengaruh pH larutan
	IV.3.3 Pengaruh waktu kontak
	IV.3.4 Kinetika adsorpsi
	IV.3.5 Pengaruh konsentrasi awal biru metilen
	IV.3.6 Isoterm adsorpsi

	IV.4 Studi Desorpsi

	BAB V KESIMPULAN DAN SARAN
	V.1 Kesimpulan

	V.2 Saran
	DAFTAR PUSTAKA
	LAMPIRAN
	Lampiran 1 Hasil spektra FTIR film CMC-PVA-GA
	Lampiran 2 Hasil uji penyerapan air film CMC-PVA-GA
	Lampiran 3 Hasil uji kuat tarik film CMC-PVA-GA
	Lampiran 4 Penentuan panjang gelombang maksimum
	Lampiran 5 Penentuan komposisi optimum film CMC-PVA-GA
	Lampiran 6 Penentuan pH optimum film CMC-PVA-GA
	Lampiran 7 Penentuan waktu optimum film CMC-PVA-GA
	Lampiran 8 Data kinetika reaksi
	Lampiran 9 Penentuan konsentrasi optimum
	Lampiran 10 Model isoterm adsorpsi
	Lampiran 11 Data desorpsi



