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RINGKASAN 

 

Senyawa pembawa sangat menentukan efektifitas dan selektifitas pada berbagai 
teknik ekstraksi. Melihat fungsinya, maka akan menjadi suatu kajian yang menarik untuk 
mensintesis senyawa pembawa yang memiliki efektifitas dan selektifitas yang tinggi 
sebagai suatu ekstraktan logam berat. Eugenol merupakan salah satu sumber kekayaan 
hayati Indonesia. Eugenol beserta turunannya dapat dimanfaatkan sebagai ekstraktan 
logam berat. Pada penelitian ini bertujuan untuk mempelajari efektifitas dan selektifitas 
senyawa pembawa turunan eugenol (piridin metil eugenoksi asetat dan polimernya) untuk 
recovery logam berat Cd(II), Cu(II), dan Cr(III). Digunakan logam Cd(II), Cu(II), dan 
Cr(III) karena mewakili logam golongan asam lunak, borderline, dan keras, sehingga 
dapat diketahui selektifitasnya terhadap golongan tertentu. 

Senyawa piridin metil eugenoksi asetat (PMEOA) dan polimernya (poliPMEOA), 
hasil sintesis dari eugenol digunakan sebagai senyawa pembawa logam berat dengan 
metode transport membran cair ruah (BLM). Analisis senyawa yang terbentuk dilakukan 
dengan GC-MS, FTIR, dan 1H NMR. Penentuan berat molekul rata-rata polimer 
ditentukan dengan viskosimeter Ubbelohde. Transport logam dilakukan dengan 
menggunakan pipa U selama 24 jam. Membran merupakan senyawa pembawa dalam 
pelarut kloroform. Fase umpan adalah campuran ion logam Cd(II), Cu(II), dan Cr(III) 
masing-masing 30 ppm dengan pH 3,31, sedangkan fase penerima adalah larutan HCl pH 
= 1. Hasil transport ion logam dianalisis dengan AAS. 

Hasil sintesis PMEOA berupa cairan berwarna hitam berbau harum. Sedangkan 
poliPMEOA berbentuk gel berwarna hitam dengan berat molekul 4924 g/mol. Dari hasil 
transport diperoleh bahwa PMEOA selektif terhadap Cu(II) diikuti Cd(II) dan Cr(III) 
dengan % transport berturut-turut adalah 87,54%; 43,53%; dan 0,60% menggunakan 0,7 
g PMEOA, serta 73,03%; 25,70%; dan 2,01% menggunakan 0,3 g PMEOA. Pengujian 
menggunakan 0,7 g poliPMEOA tidak menunjukkan selektifitas namun lebih efektif 
dengan % transport masing-masing sekitar 50%. 

 



 
SUMMARY 

 

Carrier compounds determine the effectivity and selectivity on various techniques 
of extraction. Considering their characteristics, synthesis of highly effective and selective 
carrier compunds as heavy metal extractants could be a major of interesting study. 
Eugenol is one of Indonesian biological resources. Eugenol and its derivatives can be 
utilized as heavy metal extractant. This research was carried out to study the effectivity 
and selectivity of eugenol derivatives (pyridine-2-ylmethyl 2-(eugenoxy) acetate) as 
carrier compounds for the recovery of Cd (II), Cu(II) and Cr(III). Those heavy metal ions 
were selected because they represented metals of soft, borderline and hard acid. The 
selectivity of the carrier compounds toward certain group of acid, therefore, could be 
analyzed. 
 Pyridine-2-ylmethyl eugenoxy acetate (PMEOA) and its polymer (polyPMEOA), 
which were synthesized from eugenol, were utilized as heavy metal carrier compounds 
by transport method of Bulk Liquid Membrane (BLM). Compounds formed were 
analyzed by GC-MS, infra-red spectrometer, and 1H NMR. The determination of average 
molecular weight of the polymer was carried out by Ubbelohde viscosimeter, whereas the 
metal transport was done by using U-pipe for 24 hours. Membrane was carrier compound 
in chloroform. The feed phase was the mixture of 30 ppm of heavy metal ions, Cd (II), 
Cu(II) and Cr(III) with pH = 3,31 whereas the receiving phase was HCl solution with pH 
= 1. The transport result of metal ions was analyzed by AAS. 
 The synthesis produced an aromatic black liquid of PMEOA and a dark gel of 
poliPMEOA with molecular weight of 4924 g/mol. The transport data showed that the 
selectivity of 0,7 g of PMEOA followed the order of Cu(II), Cd(II) and Cr(III) with 
transport percentage of 87,54%; 43,53%; 0,60% respectively, while 0,3 g of PMEOA 
resulted the transport percentage of 73,03%; 25,70% and 2,01%. From the data on the 
analysis of 0,7 g of poliPMEOA, it could be concluded that this polymer did not indicate 
any selectivity. However, it was more effective with transport percentage for about 50% 
for all heavy metal ions.    

 

 



DAFTAR PUSTAKA 

 

  
Anwar, C., 1994, The Conversion of Eugenol into More Valuable Substances, 

Dissertation, Gajah Mada University, Yogyakarta.  
 
Bartsch, R.A., and Way, J.D., 1996, Chemical Separation With Liquid Membrane:  An 

Overview, American Chemical Society, Washington, p. 1-6. 
 
Brandrup, J. and Immergut, 1975, Polymer Handbook, Second Edition, John Willey & 

Sons, New York. 
 
Cleij, M.C., Scrimin, P., Tecilla, P., and Tonellato, U., 1997, Efficient and Higly Selective 

Copper (II) Transport across a Bulk Liquid Chloroform Membrane Mediated by 
Liphophilic Dipeptides, J. Org. Chem., 62, 5592-5599. 

 
Cowd, M.A., 1991, Kimia Polimer, a.b. Harry Firman, ITB, Bandung. 
 
Dean, J.A., 1976, Lange’s Handbook of Chemistry, Third Edition, Mc. Graw Hill, New 

York. 
 
Guenther, E., 1948, The Essential Oils: Individual Essetial Oils of The Plant Familier, 

Vol.4, D. Van Ostrand Co.Inc., New York. 
 
Greenwood, N.N and Earnshaw, A., 1997, Chemistry of the Element, Second Edition, 

Butterworth-Heinemann, U.K. 
 
Fessenden, R.H. and Fessenden J.S., 1997, Kimia Organik Jilid 2, a.b. Pudjaatmaka, A. 

H., Edisi ketiga, Erlangga, Jakarta. 
 
Hancock, R.D, and Martell, A.E., 1989, Chem. Rev. 89, 1875-1914. 
 
Handayani, W., 2001, Sintesis Polieugenol dengan Katalis Asam Sulfat, Jurnal Ilmu 

Kimia Dasar, FMIPA Universitas Jember, Volume 2, Nomor 2, hal 103-110. 
 
Hartomo, A.J., 1993, Dasar-dasar Profesi Politeknik Pemrosesan Polimer Praktis, Andi, 

Yogyakarta. 
 
Hendayana, S., Kadarohman, A., Sumarna, A.A., dan Supriatna, A., 1994,  Kimia 

Analitik Instrumen,  IKIP Semarang Press, Semarang. 
 
Hiratani, K., and Kasuga, K., 1996, Highly Selective Transport of Heavy Metal Ions by 

Novel Amide Compounds, American Chemical Society, Washington, p. 170. 
 



Hiratani, K. and Yamaguchi, T., 1990, Liquid Membranes: Chemical Application, Ed. 
Araki T., Tsubuke, H., CRC Press, Boca Raton, FL. 

 
Khopkar, S.M.,1990, Konsep Dasar Kimia Analitik, ab. Saptorahadjo UI Press, Jakarta. 
 
Misra, B.M., and Gill, J.S., 1996, Supported Liquid Membranes in Metal Separation,  

American Chemical Society, Washington, p. 361 - 368. 
 
Peterson, R.T. and Lamb, J.D., 1996, Design of Macrocyclic Carriers for Liquid 

membranes, American Chemical Society, Washington, p. 130. 
 
Rosenthal, L.C., 1990, A Polymer Viscosity Experiment With No Right Answer, J. Chem. 

Educ, p.67, 70-80. 
 
Semmens, M.J. and Seyfarth, M., 1978, The Selectivity of Clinoptilolite for Certain 

Heavy Metals, Department of Civil Enginering, University of Illinois and 
Environmental Protection Agency, USA, p. 517 – 526. 

 
Skoog, D.A., West, D.M., and Holler., 1996, Fundamental of Analitycal Chemistry, 

Saunders College Publishing, California. 
 
Stevens, M., 2001, Kimia Polimer, a.b. Iis Sopyan, Cetakan Pertama, Pradnya Paramita, 

Jakarta. 
 
Svehla, G., 1990, Buku Teks Analisis Anorganik Makro dan Semimikro, Edisi Kelima, 

a.b. pudjaatmaka, PT. Kalman Media Pusaka, Jakarta. 
 
Wilcox, C.F., and Wilcox, M.F., 1995, Experimental Organic Chemistry, 2nd Edition, 

Prentice-Hall, New Jersey. 
 


	 DAFTAR PUSTAKA 

