SINTESIS FILM KITOSAN-KARBOKSIMETIL SELULOSA TERTAUT SILANG EDTA SEBAGAI
ADSORBEN Cu(ll)
KHOIRIA NUR ATIKA P, Drs. Dwi Siswanta, M.Eng, Ph.D ; Suherman, S.Si, M.Sc, Ph.D

Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

SKRIPSI

SINTESIS FILM KITOSAN-KARBOKSIMETIL SELULOSA TERTAUT
SILANG EDTA SEBAGAI ADSORBEN Cu(ll)

SYNTHESIS OF EDTA-CROSSLINKED CHITOSAN-CARBOXYMETHYL
CELLULOSE FILM AS Cu(Il) ADSORBENT

KHOIRIA NUR ATIKA PUTRI
13/352471/PA/15664

PROGRAM STUDI S1 KIMIA
DEPARTEMEN KIMIA
FAKULTAS MATEMATIKA DAN ILMU PENGETAHUAN ALAM
UNIVERSITAS GADJAH MADA
YOGYAKARTA

2017



	HALAMAN JUDUL 
	HALAMAN PENGESAHAN

	PERNYATAAN

	HALAMAN PERSEMBAHAN
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN
	PRAKATA
	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 Kompleks polielektrolit kitosan – CMC
	II.1.2 Taut silang EDTA
	II.1.3 Logam Cu(II)
	II.1.4 Kinetika adsorpsi
	II.1.5 Isoterm adsorpsi
	II.1.6 Studi desorpsi

	II.2 Perumusan Hipotesis dan Rancangan Penelitian
	II.2.1 Perumusan hipotesis I
	II.2.2 Perumusan hipotesis II
	II.2.3 Perumusan hipotesis III
	II.2.4 Perumusan hipotesis IV
	II.2.5 Rancangan Penelitian


	BAB III METODE PENELITIAN
	III.1 Alat
	III.2 Bahan
	III.3 Prosedur Penelitian
	III.3.1 Pembuatan larutan
	Larutan kitosan 1% (b/v)
	Larutan karboksimetil selulosa 0,1% (b/v)
	Larutan EDTA 1% (b/v)
	Larutan stok Cu(II) 100 mg L-1

	III.3.2 Sintesis film kitosan-CMC
	III.3.3 Sintesis film kitosan-CMC tertaut silang EDTA
	III.3.4 Karakterisasi sifat film
	a. Karakterisasi gugus fungsi
	b. Analisis permukaan material
	c. Uji penyerapan air
	d. Uji stabilitas pada medium asam dan basa

	III.3.5 Studi adsorpsi
	a. Pembuatan kurva standar Cu(II)
	b. Penentuan komposisi optimum film kitosan –CMC dan Kitosan-CMC tertaut silang EDTA terhadap adsorpsi logam Cu(II)
	c. Penentuan waktu kontak optimum
	d.  Pengaruh pH larutan Cu(II)
	e. Pengaruh konsentrasi awal logam Cu(II)

	III.3.6 Studi desorpsi


	BAB IV HASIL PENELITIAN DAN PEMBAHASAN
	IV.1 Sintesis dan Karakterisasi
	IV.1.1 Sintesis film
	IV.1.2 Penentuan komposisi optimum
	IV.1.3 Identifikasi gugus fungsi
	IV.1.4 Morfologi permukaan film
	IV.1.5 Uji penyerapan air
	IV.1.6 Uji kestabilan pada media asam dan basa

	IV.2 Studi Adsorpsi
	IV.2.1 Pengaruh pH
	IV.2.2 Pengaruh waktu kontak dan kinetika adsorpsi
	IV.2.3 Pengaruh konsentrasi awal adsorbat dan isoterm adsorpsi

	IV.3 Studi Desorpsi

	BAB V  KESIMPULAN DAN SARAN
	V.1 Kesimpulan
	V.2 Saran

	Beppu, M. M., Arruda, E. J., Vieira, R. S. dan Santos, N. N. (2004) “Adsorption of Cu(II) on porous chitosan membranes functionalized with histidine,” Journal of Membrane Science, 240, hal. 227–235.
	Bernabé, P., Peniche, C. dan Argüelles-Monal, W. (2005) “Swelling behavior of chitosan/pectin polyelectrolyte complex membranes. Effect of thermal cross-linking,” Polymer Bulletin, 55(5), hal. 367–375. doi: 10.1007/s00289-005-0439-5.
	Bina, B., Kermani, M., Mohavedian, H. dan Khazaei, Z. (2006) “Biosorption and Recovery of Copper and Zinc from Aqueous Solutions by Nonliving Biomass of Marine Brown Algae of Sargassum sp.,” Pakistan Journal of Biological Science, 9, hal. 1525–1530.
	Chen, D. dan Ajay, R. (2001) “Removal of toxic metal ions from wastewater by semiconductor photocatalysis,” Chemical Engineering Science, 56, hal. 1561–1570. doi: 10.1080/00372367708058088.
	Chiou, M. S., Ho, P. Y. dan Li, H. Y. (2003) “Adsorption behavior of dye AAVN and RB4 in acid solutions on chemically cross-linked chitosan beads,” Journal of the Chinese Institute of Chemical Engineers, 34(6), hal. 625–634.
	Chui, V. W. ., Mok, K. ., Ng, C. ., Luong, B. . dan Ma, K. . (1996) “Removal and recovery of copper(II), chromium(III), and nickel(II) from solutions using crude shrimp chitin packed in small columns,” environmental international, 4(2), hal. 463–468.
	Deans, J. R. dan Dixon, B. G. (1992) “Uptake of Pb2+ and Cu2+ by novel biopolymers,” Water Res, 26(4), hal. 469–472.
	Fajarwati, F. I. (2015) Efek Tatut Silang Glutaraldehida pada kompleks polielektrolit kitosan-karboksimetil selulosa terhadap adsorpsi biru metilen. Gadjah Mada.
	Fatehi, P., Kititerakun, R., Ni, Y. dan Xiao, H. (2010) “Synergy of CMC and modified chitosan on strength properties of cellulosic fiber network,” Carbohydrate Polymers. Elsevier Ltd, 80(1), hal. 208–214. doi: 10.1016/j.carbpol.2009.11.012.
	Ferdiansyah, F. (2009) Perilaku Difusi Ketoprofen Melalui Membran Gel Kitosan-Cmc Perilaku Difusi Ketoprofen Melalui Membran Gel Kitosan-Cmc.
	Hawari, A. H. dan Mulligan, C. N. (2006) “Biosorption of lead(II), cadmium(II), copper(II) and nickel(II) by anaerobic granular biomass,” Bioresource Technology, 97(4), hal. 692–700. doi: 10.1016/j.biortech.2005.03.033.
	Kizilay, E., Kayitmazer, A. B. dan Dubin, P. L. (2011) “Complexation and coacervation of polyelectrolytes with oppositely charged colloids,” Advances in Colloid and Interface Science. Elsevier B.V., 167(1–2), hal. 24–37. doi: 10.1016/j.cis.2011.06.006.
	Laus, R., Costa, T. G., Szpoganicz, B. dan Fávere, V. T. (2010) “Adsorption and desorption of Cu(II), Cd(II) and Pb(II) ions using chitosan crosslinked with epichlorohydrin-triphosphate as the adsorbent,” Journal of Hazardous Materials, 183(1–3), hal....
	Li, C., Hein, S. dan Wang, K. (2013) “Chitosan-carrageenan polyelectrolyte complex for the delivery of protein drugs,” ISRN Biomaterials, 2013, hal. 1–6. doi: 10.5402/2013/629807.
	Li, N. dan Bai, R. (2005) “Copper adsorption on chitosan-cellulose hydrogel beads: Behaviors and mechanisms,” Separation and Purification Technology, 42(3), hal. 237–247. doi: 10.1016/j.seppur.2004.08.002.
	Li, X., Nan, K., Chen, H. dan Xu, Y. (2011) “Preparation and characterization of chitosan nanopores membranes for the transport of drugs,” International Journal of Pharmaceutics, 420(2), hal. 371–377. doi: 10.1016/j.ijpharm.2011.08.049.
	Limousin, G. (2007) “Sorption isotherms : A review on physical bases , modeling and measurement,” applied geochemistry, 22, hal. 249–275. doi: 10.1016/j.apgeochem.2006.09.010.
	Liu, C. dan Bai, R. (2005) “Preparation of chitosan/cellulose acetate blend hollow fibers for adsorptive performance,” Journal of Membrane Science, 267(1–2), hal. 68–77. doi: 10.1016/j.memsci.2005.06.001.
	Liu, C. dan Bai, R. (2006) “Adsorptive removal of copper ions with highly porous chitosan/cellulose acetate blend hollow fiber membranes,” Journal of Membrane Science, 284(1–2), hal. 313–322. doi: 10.1016/j.memsci.2006.07.045.
	Mashuni (1999) Biosorpsi tembaga dan krom oleh biomassa saccharomyces cerevisiae. Universitas Gadjah Mada.
	Ningsih, C. A. W. (2016) Pengaruh Pencucian Abu Vulkanik Gunung Kelud dengan Menggunakan Larutan Na2EDTA Terhadap Kapasitas Adsorpsi pada Ion Pb (II).
	Noradoun, C. E. dan Cheng, I. F. (2005) “EDTA degradation induced by oxygen activation in a zerovalent iron/air/water system,” Environmental Science and Technology, 39(18), hal. 7158–7163. doi: 10.1021/es050137v.
	Pavasant, P., Apiratikul, R., Sungkhum, V., Suthiparinyanont, P., Wattanachira, S. dan Marhaba, T. F. (2006) “Biosorption of Cu2+, Cd2+, Pb2+, and Zn2+ using dried marine green macroalga Caulerpa lentillifera,” Bioresource Technology, 97(18), hal. 232...
	Peng, S., Meng, H., Ouyang, Y. dan Chang, J. (2014) “Nanoporous magnetic cellulose-chitosan composite microspheres: Preparation, characterization, and application for Cu(II) adsorption,” Industrial and Engineering Chemistry Research, hal. 2106–2113. d...
	Ren, Y., Abbood, H. A., He, F., Peng, H. dan Huang, K. (2013) “Magnetic EDTA-modified chitosan/SiO2/Fe3O4 adsorbent: Preparation, characterization, and application in heavy metal adsorption,” Chemical Engineering Journal. Elsevier B.V., 226, hal. 300–...
	Rudzinski, W. dan Plazinski, W. (2006) “Kinetics of solute adsorption at solid/solution interfaces: A theoretical development of the empirical pseudo-first and pseudo-second order kinetic rate equations, based on applying the statistical rate theory o...
	Rudzinski, W. dan Plazinski, W. (2007) “Theoretical description of the kinetics of solute adsorption at heterogeneous solid / solution interfaces On the possibility of distinguishing between the diffusional and the surface reaction kinetics models,” A...
	Savant, V. (2001) Protein-Adsorption on Chitosan-Polyanion Complexes: Application to Aqueous Food Processing Wastes. Oregon State University, Amerika Serikat.
	Schmuhl, R., Krieg, H. M. dan Keizer, K. (2001) “Adsorption of Cu(II) and Cr(VI) ions by chitosan: Kinetics and equilibrium studies,” Water SA, 27(1), hal. 1–7. doi: 10.4314/wsa.v27i1.5002.
	Shchipunov, Y. A. dan Postnova, I. V. (2009) “Water-Soluble Polyelectrolyte Complexes of Oppositely Charged Polysaccharides,” Composite Interfaces, 16(4–6), hal. 251–279. doi: 10.1163/156855409X447093.
	Sillanpää, M. dan Oikari, M. (1996) “Assesing the effect of complexation by EDTA and DTPA on heavy metal toxicity using microtox bioassay,” Chemospere, 32(8), hal. 1485–1497.
	Singh, K., Suri, R., Tiwary, A. K. dan Rana, V. (2012) “Chitosan films: Crosslinking with EDTA modifies physicochemical and mechanical properties,” Journal of Materials Science: Materials in Medicine, 23(3), hal. 687–695. doi: 10.1007/s10856-012-4554-1.
	Sun Xiaoqi, Peng, B., Ji, Y., Chen, J. dan Li, D. (2009) “Chitosan(Chitin)/Cellulose Composite Biosorbents Prepared Using Ionic Liquid for Heavy Metal Ions Adsorption,” American Institute of Chemical Engineers Journal, 55, hal. 2062–2069. doi: 10.1002...
	Supriharyono (2000) Pelestarian dan Pengelolaan Sumber Daya Alam di Wilayah Pesisir Tropis. Jakarta: Gramedia Pustaka Utama.
	Thomas, S., Soloman, P. A. dan Rejini, V. O. (2016) “Preparation of Chitosan- CMC Blends and Studies on Thermal Properties,” in Procedia Technology. Elsevier B.V., hal. 721–726. doi: 10.1016/j.protcy.2016.05.201.
	Tongdeesoontorn, W., Mauer, L. J., Wongruong, S., Sriburi, P. dan Rachtanapun, P. (2011) “Effect of carboxymethyl cellulose concentration on physical properties of biodegradable cassava starch-based films.,” Chemistry Central journal, 5(1), hal. 6. do...
	Wan Ngah, W. S., Teong, L. C. dan Hanafiah, M. A. K. M. (2011) “Adsorption of dyes and heavy metal ions by chitosan composites: A review,” Carbohydrate Polymers, 83(4), hal. 1446–1456. doi: 10.1016/j.carbpol.2010.11.004.
	Zhao, F., Repo, E., Sillanpää, M., Meng, Y., Yin, D. dan Tang, W. Z. (2015) “Green synthesis of magnetic EDTA- And/or DTPA-cross-linked chitosan adsorbents for highly efficient removal of metals,” Industrial and Engineering Chemistry Research, 54(4), ...
	Zhao, F., Repo, E., Yin, D., Meng, Y., Jafari, S. dan Sillanpää, M. (2015) “EDTA-Cross-Linked β‑Cyclodextrin: An Environmentally Friendly Bifunctional Adsorbent for Simultaneous Adsorption of Metals and Cationic Dyes,” Environmental Science and Techno...
	LAMPIRAN
	Lampiran 7. Studi Desorpsi


