
92 

 

DAFTAR PUSTAKA 

Akkus, G.U., Memon, S., Sezgin, M., Yilmaz, M., 2009, Synthesis of 

Calix(aza)crown and its Oligomeric Analogue for the Extraction of Selected 

Metal Cations and Dichromate Anions, Clean, 37(2), 109–114. 

Ali A., Rao C.P., and Guionneau, 2008, Influence of alkali erth ions on the O-

alkylation of the lower rim phenolic-OH groups of p-t-butyl-kaliks[4]arene 

to results in amide-pendants: Template action of K+ and the structure of K+ 

bound tetra-amide derivative crystallized with a p-t-butyl-kaliks[4]arene 

anion, J. Chem. Sci., 120, 2, 237-247 

Anitasari, F., 2009, Kajian Adsorpsi Logam Pb(II) dan Cr(III) Menggunakan 

Adsorben Poli-5-Alil-25,26,27,28-Tetrahidroksikaliks[4]arena dengan 

Menggunakan Metode Batch, Skripsi, Jurusan Kimia FMIPA UGM, 

Yogyakarta. 

Atkins. P.W., 1999, Kimia Fisika, jilid II, Edisi Keempat, Jakarta, Penerbit 

Erlangga. 

Albretsen, J., February 2006, The Toxicity of Iron, An Essential Element, 

Veterinary Medicine, 82-90. 

Araki, K., Iwamoto, K., Shinkai, S., Matsuda, T., 1990, “pKa” of Calixarenes and 

Analogs in Nonaqueous Solvents, Bull. Chem. Soc. Jpn., 63(12), 3480-3485. 

Arifin, Z., Puspitasari, R., Miazaki, N., 2012, Heavy Metal Contaminations in 

Indonesian Coastal Marine Ecosystems: A Historical Perpective, Coast. 

Mar. Sci., 5(1), 227-233. 

Babel, S., Kurniawan, T.A., 2003, Low-Cost Adsorbents for Heavy Metals 

Uptake from Contaminated Water: A Review, J. Hazard. Mater., B97, 219-

243. 

Bhasin, G., Kauser, H., Athar, M., 2002, Iron Augments Stage-I and Stage-II 

Tumor Promotion in Murine Skin, Cancer Lett., 183, 113-122. 

Chaturvedi, S., Dave, P.N., 2012, Removal of Iron for Safe Drinking Water, 

Desalination, 303, 1-11. 

Danylyuk, O., 2007, Solid-State Complexes of Water-Soluble Calixarenes With 

Biorelevant Molecules, Dissertation, Institute of Physical Chemistry Polysh 

Academy of Sciences, Warsawa 

Delïgöz H., dan Erdem E., 2000, Solvent Extractions of Fe3+ Cation by Diazo-

Coupling Calix[4]arenes, Turk. J. Chem., 24, 157-163 

Dhawan, B., Chen, S-I., C. Gutsche, D., 1987, Calixarenes, 19. Studies of The 

Formation of Calixarenes Via Condensation of p-Alkylphenols and 

Formaldehyde, Makromol. Chem. 188, 921-950. 

Fernández-Luqueño, F., López-Valdez, F., Gamero-Melo, P., Luna-Suárez, S., 

Aguilera-González, E.N., Martínez, A.I., García-Guillermo, M.d.S., 

Hernández-Martínez, G., Herrera-Mendoza, R., Álvarez-Garza, M.A., 

Pérez-Velázquez, I.R., 2013, Heavy Metal Pollution in Drinking Water - A 

Global Risk for Human Health: A Review, Afr. J. Environ. Sci. Technol. 

7(7), 567-584. 

Firdaus, 2007, Sintesis Turunan Amina, Amida, Asam Aminoasetat, dan ester etil 

aminoasetat Kaliks[4]arena dan penggunaanya Sebagai Ekstraktan Ion 

SINTESIS TURUNAN SENYAWA p-TERT.BUTILKALIKS[4]ARENA  DAN PENGGUNAANNYA UNTUK
PENJERAP  KATION LOGAM
Pb(II) dan Fe(III) 
DRS.BUSRONI, M.SI, Prof. Drs. Jumina, Ph.D. ., Prof. Dr. Sri Juari Santosa, M.Eng .,  Dr. Dwi Siswanta, M.Eng
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



93 

 

Logam Berat Cr
3+

, Cd
2+

, dan Pb
2+

, Disertasi Doktor, Pascasarjana 

Universitas Gadjah Mada, Yogyakarta. 

Firdaus, Jumina, Sastrohamidjojo, H., 2007, Synthesis and Conformation Of p-

(Amino)Butoxykaliks[4]arene, IJC, 7(1), 49-57. 

Flora, G., Gupta, D., Tiwari, A., 2012, Toxicity of Lead: A Review with Recent 

Updates, Interdiscip. Toxicol., 5(2), 47-58. 

Fu, F., Wang, Q., 2011, Removal of Heavy Metal Ions from Wastewaters: A 

Review, J. Environ. Manage., 92, 407-418. 

Gabauer, V.F.S, 1998, Calixarene-Kiesegele: Unterschiedlichgrobe Makrocyclen 

als Chromatographsche Selektoren in HPLC, Dessertation, Mathematisch 

Naturwissenschaftlich-Technischen Fakultat. 

Groenen, L.C., Ruel, B.H.M, Casnati, A., Verboom, W., Pochini, A., Ungaro, R., 

and Reinhoudt, D.N., 1991, Synthesis of Monoalkylated Calix[4]arenes via, 

Direct Alkylation, Tetrahedron, 47,(39), 8379-8384 

Gonzales, F. S., Pinedo, A. T., and Ortega, A. S., 2000, Regioselective 

Monoalkylation Syntheses of Homodimer Calixarenes, J. Org. Chem., 65, 

4409-4414 

Guetsche, C.D., Lin, L-G., 1986, Calixarenes 12. The Synthesis of Functionalized 

Calixarenes, Tetrahedron, 42(6), 1633-1640. 

Gutsche, C.D., and Iqbal, M., 2005, Organic Syntheses, Inc. All Rights Reserved  

Handayani, D.S., Jumina, J., Siswanta, D., Mustofa, M., Ohto, K., Kawakita, H., 

2011, Adsorption of Pb(II), Cd(II), and Cr(III) from Aqueous Solution by 

Poly-5-Allyl-Calix[4]arene Tetra Carboxylic Acid, IJC , 11(2), 191-195. 

Handayani, D.S., Jumina, J., Siswanta, D., Mustofa, 2012, Adsorpsi Ion Logam  

Pb(II), Cd(II), dan Cr(III) oleh Poly-5-Allil-Kaliks[4]arena Tetraester, J. 

Manusia dan Lingkungan,, vol. 19, no. 3 218-225. 

Ho, Y.S., 2004, Citation Review of Lagergren Kinetic Rate Equation on 

Adsorption Reaction, Scientometrica, 59(1), 171-177. 

Ho, Y.S. dan G. McKay, 1999, Pseudo-second Order Model for Sorption 

Processes, Elsevier, 34, 451-465. 

Jaishankar, M., Tseten, T., Anbalagan, N., Mathew, B.B., Beeregowda, K.N., 

Toxicity, Mechanism, and Health Effects of Some Heavy Metals, 

Interdiscip. Toxicol. 7(2), 60–72. 

Jumina, Sarjono, R.E., Paramitha, B., Hendaryani, I., dan Siswanta, D., 2007, 

Adsorption Characteristik of Pb(II) dan Cr(III) onto C-4-

Methoxyphenylcalix[4]resorcinarene in Batch and Fixed Bed Column 

System, Journal of the Chinese Chemical Society, 54,1167-1178. 

Karakus¸ O.O., Deligoz, H., 2011, Azocalixarenes.7: Synthesis and Study of The 

Absorption Properties of Novel Mono-Azo Substituted Chromogenic 

Calix[4]arenes, Turk. J. Chem., 35, 87–98. 

Kim, J. M., Chun, J. C., and Nam, K. C., 1997, Selective Acyl and Alkylation of 

Monobenzoyl p-t-butyl Calix[4]arene, Bull. Korean Chem., 18,(4), 409-415 

Kim, J.M., Chun, J.C., Nam, K.C., 1997, Selective Acyl and Alkylation of 

Monobenzoyl p-tert- Buty1calix[4]arene, Bull. Korean Chem. Soc., 18(4), 

409-415. 

SINTESIS TURUNAN SENYAWA p-TERT.BUTILKALIKS[4]ARENA  DAN PENGGUNAANNYA UNTUK
PENJERAP  KATION LOGAM
Pb(II) dan Fe(III) 
DRS.BUSRONI, M.SI, Prof. Drs. Jumina, Ph.D. ., Prof. Dr. Sri Juari Santosa, M.Eng .,  Dr. Dwi Siswanta, M.Eng
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



94 

 

Kobayashi, K., Yamanaka, M., 2015, Self-Assembled Capsules Based on 

Tetrafunctionalized Calix[4]resorcinarene Cavitands, Chem. Soc. Rev., 44, 

449-466. 

Kusumaningsih, T., Jumina, J., Siswanta, D., Mustofa, M., Ohto, K., Kawakita, 

H., 2012, Synthesis of Poly-Tetra-p-Allylcalix[4]Arene Tetra Acetic Acid 

Adsorbent for Cr(III) and Pb(II) Metal Ions, Int. J. Technol., 2, 93-102. 

Liu, L., Huang, K., Yan, C.G., 2010, Syntheses, reaction and crystal structures of 

1,3-alternate p-t-butylthiakaliks[4]arene ester and amide, J. Incl Phenom 

Macro.Chem., 66, 349-355 

Mahouachi, M.; Othman A.B., Cheriaa N., Abidi, R., Vicens, J., 2007, Synthesis 

of Calix Dendrimers, JNBT, 4 (1), 1-8 

Mahouachi, M., Othman A.B., Thuery, P., Abidi, R., Jung, J.H., Kim, J.S., and 

Vicens, J., 2006, Novel Calixarene-based Hyperbranched Molecules With 

N-multidentate Chelating Sites, JNBT, 2 (1), 17-23 

Maming, 2008, Transpor Cr(III), Cd(II)), Pb(II), dan Ag(I) Melalui membran cair 

ruah yang mengandung turunan karboksilat, ester, dan amida p-tertert-

butilkaliks[4]arena sebagai pengemban ion, Disertasi Doktor Pascasarjana, 

Universitas Gadjah Mada, Yogyakarta. 

Matsumiya, H., Masai, H., Terazono, Y., Iki, N., Miyano, S., 2003, Chelating 

Adsorbent for Heavy Metal Ions Prepared by Loading Anion-Exchange 

Resin with Thiacalix[4]arenetetrasulfonate, Bull. Chem. Soc. Jpn., 76, 133–

136. 

Mishra, S.P., 2014, Adsorption–Desorption of Heavy Metal Ions, Curr. Sci., 

107(4), 601-612. 

Mocerino, M., Mishima, K., Nishioka, H., Yoneda, A., and Ouchi, M., 2001, 

Solvent Ekxtraction of Metal Picrates with Calix[4]arene Derivatives, 

Analytical Sciences, Vol. 17 

Mogck, O., Parzuchowski, P., Nissinen, M., Bohmer, V., Rokicki, G., and 

Rissanen, K., 1998, Covalently Linked Multi-Calixarenes, Tetrahedron, 54, 

10053 – 10068 

Moradi, O., Zare, K., Zekri, A.R., and Fakhri, A., 2012, Experimental Modeling 

of the Adsorption Kinetics of Cd(II) and Pb(II) ions by Calix[4]arene 

Surface, Journal of Physical and Theoritical Chemistry, 9 (2) 67-76 

Ngurah, B.I.G.M., Jumina, J., Anwar, C., Mustofa, M., 2014, Synthesis and 

Characterization of Octaethoxycalix[4]arene for Heavy Metal Cations 

Adsorbent, Adv. Mater. Res.,. 1043, 81-84. 

No, K., and Koo, H.J., 1994, Conformations of the Acyl Esters of p-tert-

butylkaliks[4]arene and Calix[4]arene, Bull Korean Chem. Soc. 15 (6), 483-

488 

Pearson, R.G., 1963, Hard and Soft Acids and Bases, J. Am. Chem. Soc., 85, 

3533-3539. 

Pearson, R.G. dan Jon S.,1966, Application of the Principle of Hard and Soft 

Acids and Bases to Organic Chemistry, J. Am. Chem. Soc., 89(8), 1827-

1836. 

SINTESIS TURUNAN SENYAWA p-TERT.BUTILKALIKS[4]ARENA  DAN PENGGUNAANNYA UNTUK
PENJERAP  KATION LOGAM
Pb(II) dan Fe(III) 
DRS.BUSRONI, M.SI, Prof. Drs. Jumina, Ph.D. ., Prof. Dr. Sri Juari Santosa, M.Eng .,  Dr. Dwi Siswanta, M.Eng
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



95 

 

Prabawati, S.Y., Jumina, J., Santosa, S.J., Mustofa, M., 2011, Synthesis of 

Polypropylcalix[6]arene from p-tert-Butylphenol as Adsorbent for Cr(III) 

Metal Ion, IJC , 11(1), 37-42. 

Prabawati, S.Y., Jumina, Santosa, S.J., Mustofa, M., and Ohto, K., 2012, Study on 

The Adsorption Properties of Novel Calix[6]arene Polymers For Heavy 

Metal Cations, IJC , 12(1), 28-34. 

Qureshi, I., Memon, S., Yilmas, M., 2008, Extraction and Binding Effisiency of 

Calix(8)arene Derivative Toward Selected Transition Metals, Pak. J. Anal. 

Environ. Chem. 9 (2), 96-100 

Rahayu, Y.P., 2011, Studi Adsorpsi Kation Logam Pb(II) dan Cr(III) dengan 

Adsorben Monoaliloksi-C-3,4-Dimetoksifenilkaliks[4]resorsinarena, 

Skripsi, Jurusan Kimia FMIPA UGM, Yogyakarta. 

Riza, F., Bambang, A.N., Kismartini, K., 2016, Water Environment Pollution of 

Heavy metals Pb, Cd and Hg in Jepara Kartini Beach central Java, 

Indonesia, Res. J. Marine Sci., 4(1), 1-4. 

Roat-Malone, R.M., 2007, Bioinorganic Chemistry: A Short Course Second 

Edition, New Jersey, John Wiley & Sons. 

Rosas, C. C., 2010, Synthesis and Application of Manganese Dioxide Coated 

Magnetite for Removal of Metal Ions from Aqueous solutions, Dissertation 

Doctor 

Roundhill, D. M., 2004, Strategies for The Removal of Toxic Metal from Soils 

and Waters, Journal of Chemical Education, 81 (2),275-282 

Ryan, T.P. Aust, S.D., 1992, The Role of Iron in Oxygen-Mediated Toxicities, 

Crit. Rev. Toxicol., 22(1), 119-141. 

Salgado, P., Melin, V., Contresas, D., Moreno, Y., and Mansilla, H.D., 2013, 

Fenton Reaction Driven by Iron Ligands, J. Chil.Chem. Soc. 58, no.54, 

Concepcion 

Sardjono, R. E., 1999, Sintesis Kaliksarena dari Minyak Adas dan Penggunaanya 

Sebagai Penjebak Kation Logam Berat, Tesis Program Studi Ilmu Kimia, 

FMIPA, Program Pasca Sarjana, Universitas Gadjah Mada, Yogyakarta 

Sardjono, R.E., Dwiyanti, G., Aisyah, S., Khoirunnisa, F., 2009, The Synthesis of 

Calix[4]Resorcinarene From Cassia Oil and Its Application For Solid Phase 

Extraction of Heavy Metals Hg(II) and Pb(II), Prosiding Seminar Bersama 

UKM-ITB VIII, 23-34 

Shamsipur M., Sohrab E., Absollah Y., Hashem S. Dan Ali R. S., 2004, Hydroxy 

Thioxanthone as Suitable Neutral Ionophores for The Preparation of PVC-

Membrane Potentiometric Sensors for Aluminium (III) ion, Anal. Sci., 20, 

301-306 

Siswanta, D., Jumina, Anggraini, M., Mardjan, M. I. D., Mulyono, P., and Ohto, 

K., 2016, Adsorption Study of Pb(II) on Calix[4]resorcinarene- Chitosan 

Hybrid, International Journal of Applied Chemistry, vol. 12, no. 1, pp 11-22 

Solangi, I.B., Memon, S., Bhanger, M.I., 2009, Synthesis and Application of A 

Highly Efficient Tetraester Calix[4]arene Based Resin for The Removal of 

Pb
2+

 from Aqueous Environment, Anal. Chim. Acta., 638, 146-153. 

SINTESIS TURUNAN SENYAWA p-TERT.BUTILKALIKS[4]ARENA  DAN PENGGUNAANNYA UNTUK
PENJERAP  KATION LOGAM
Pb(II) dan Fe(III) 
DRS.BUSRONI, M.SI, Prof. Drs. Jumina, Ph.D. ., Prof. Dr. Sri Juari Santosa, M.Eng .,  Dr. Dwi Siswanta, M.Eng
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



96 

 

Tabakci, M., Erdemir, S., Yilmaz, M., 2007, Preparation, Characterization of 

Cellulose-Grafted with Calix[4]arene Polymers for The Adsorption of 

Heavy Metals and Dichromate Anions, J. Hazard. Mater., 148, 428–435. 

Takarina, N.D., Adiwibowo, A., 2010, Content of Heavy Metals (Cr, Cu, Pb, and 

Zn) in Macrozoobenthos at Jakarta Bay, J. Coast. Dev., 14(1), 75-80. 

Tung C. H., and Ji, H. F., 1997, A Novel Host Molecule p-[1-(4-hidroxyphenyl)-

1-methylethyl]-kaliks[8]arene. Synthesis and Complexation Properties in 

non-aqueous Polar Solution, J. Chem. Soc., Perkin Trans 2, 185-188 

Utomo, S.B., 2007, Sintesis Polipropilkaliks[4]arena dari p-t-Butilfenol Untuk 

Adsorpsi Pb(II), Tesis, Program Studi Ilmu Kimia, FMIPA, Sekolah 

Pascasarjana, Universitas Gadjah Mada, Yogyakarta. 

Utomo, S.B., 2012, Kinetics and Equilibrium Model Of Pb(II) and Cd(II) 

Adsorption Onto Tetrakis-Thiomethyl-C-4-

Methpxyphenylkaliks[4]resorcinarene, IJC , 12(1), 49-56 

Weinberg, E.D., 2009, Iron Toxicity. New Conditions Continue To Emerge, Oxid. 

Med. Cell. Longev., 2(2), 107-109. 

Wu, Q., Huang, C., Zhang, J., Deng, Q., Xie, W., 2013, Synthesis and 

Characterization of Aminopyridyl-Thiacalix[4]Arene Immobilized on 

Mesoporous Titanium Dioxide and Its Application for Heavy Metal 

Adsorption, Appl. Mech. Mater., 331., 411-415. 

Yang, F. F., Zhao, X., Huang, S. Z., Zhang, X. Y., Guo, H. Y., 2010, 

Thiakaliks[4]amido-based Netty Polymer: Novel Sorbent for Heavy Metal 

Cations and Derivatives of Aniline, Iran Poly. J., 19, No. 4, pp 309-318 

Zi, C., Yan, W., Yuezhou, W., 2013, Cesium Removal from High Level Liquid 

Waste Utilizing a Macroporous Silica-based Calix[4]arene-R14 Adsorbent 

Modified with Surfactants, Energy Procedia, 39, 319-327. 

 

SINTESIS TURUNAN SENYAWA p-TERT.BUTILKALIKS[4]ARENA  DAN PENGGUNAANNYA UNTUK
PENJERAP  KATION LOGAM
Pb(II) dan Fe(III) 
DRS.BUSRONI, M.SI, Prof. Drs. Jumina, Ph.D. ., Prof. Dr. Sri Juari Santosa, M.Eng .,  Dr. Dwi Siswanta, M.Eng
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/


