
51 

 

DAFTAR PUSTAKA 

 

Abia, A.A., Didi, O.B. and Asuqou, E.D., 2006, Modelling of Cd
2+

, Sorption 

Kinetic from Aqueous Solutions onto Some Thiolated Agricultural Waste 

Adsorbants. J. Appl. Sci., 6, 2549-2556. 

 

Abia, A.A. and Asuquo, E.D., 2007, Kinetics of Cd
2+

 and Cr
3+

 Sorption from 

Aqueous Solutions Using Mercaptoacetic Acid Modified and Unmodified 

Oil Palm Fruit Fibre (Elaeis guineensis) Adsorbents. Tsinghua Sci. 

Techno., 19(20), 485-492. 

 

Adamson, A.W. and Gast, A.P., 1997, Physical Chemistry of Surfaces, 6
th

 Ed., 

John Willey & Son Inc, New York. 

 

Anonim, 2008, Informasi Spesies Api-api Putih (Avicennia alba Blume), 

http://www.plantamor.com/index. php, diakses pada tanggal 11 Oktober 

2013. 

Areco, M.M., Saleh-Medina, L., Trinelli, M.A., Marco-Brown, J.S. and Afonso, 

M.S.,  2013, Adsorption  of  Cu(II),  Zn(II),  Cd(II)  and  Pb(II)  by  Dead  

Avena  Fatua Biomass  and  The  Effect  of  These Metals  on  Their  

Growth, Colloid  Surf.  B:  Biointerfaces,  110, 305– 312. 

 

Azouaou, N., Sadaoui, Z., Djaafri, A. and Mokaddem, H., 2010, Adsorption Of 

Cadmium from Aqueous Solution onto Untreated Coffee Grounds: 

Equilibrium, Kinetics And Thermodynamics, J. Hazard. Mater., 184, 126-

134. 

 

Bahri, S., Muhadarina, Nurhayati dan Andiyani, F., 2011, Isoterma dan 

Termodinamika Adsorpsi Kation Cu
2+

 Fasa Berair pada Lempung Cengar 

Terpilar, Indo. J. Natur., 14(1), 7-13.  

 

Basyal, D., Homagai, P.L., and Ghimire, K.N., 2010, Removal of Lead from 

Aqueous Medium Using Xanthate Modified Apple Juice Residue, J. Nepal 

Chem. Soc., 26, 53-60. 

Bayen, S., 2012, Occurence, Biovailability and Toxic Effects of Trace Metals and 

Organic Contaminats in Mangrove Ecosystems: A Review, Environ. 

Inter., 48, 84-101. 

Boparai, H.K., Joseph, M. and O’Carroll, D.M., 2011, Kinetics and 

Thermodynamics of Cadmium Ion Removal by Adsorption Onto Nano 

Zerovalent Iron Particles,  J. Hazard. Mater.,  186, 458-465. 

Badan Standar Nasional,  2009, Batas Maksimum Cemaran Logam Berat dalam 

Pangan, SNI 7387-2009. 

BUAH API-API PUTIH (Avicennia alba Blume) TERMODIFIKASI ASAM MERKAPTOASETAT (AMA)
SEBAGAI ADSORBEN
ION Pb(II) DAN Cd(II) 
ENDAH DWIJAYANTI, Dr.rer.nat. Nurul Hidayat A., M.Si; Dr.rer.nat. Adhitasari Suratman, M.Si
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://www/


52 

 

 

Castellan, G.W., 1982, Physical Chemistry, 3
rd

 Ed., General Graphic Services, 

New York. 

Capelos, C. and Bielski, B.H.J., 1972, Kinetics System: Mathematical Description 

of Chemical Kinetics in Solution, Wiley-Interscience, New York. 

Cestari, A.R., Vieira, E.F.S., Simon, J.A. and Arroldi, C., 2000. Thermochemical 

Investigation on The adsorption of Some Divalent Cations on Modified 

Silicas Obtained from Sol-Gel Process, Thermochim. Acta, 348, 25-31. 

Das, N., 2010, Recovery of Precious Metal Through Biosorption: A Review, J. 

Hydrometh., 103, 180-189. 

Fahmiati, Nuryono and Narsito, 2006, Adsorption Thermodynamics of Cd(II), 

Ni(II) and Mg(II) on 3-Mercapto-1,2,4-Triazole Immobilized Silica Gel, 

Indo. J. Chem., 6(1), 52 – 55. 

Fengel, D. dan Wegener, G., 1995, Kayu: Kimia, Ultrastruktur dan Reaksi-

Reaksi, Penerbit UGM, Yogyakarta. 

Ford, R.G., Wilkin, R.T. and Puls, R.W., 2007, Monitored Natural Attenuation of 

Inorganic Contaminants in Ground Water, Volume 2, Assessment for 

Non-Radionuclides Including Arsenic, Cadmium, Chromium, Copper, 

Lead, Nickel, Nitrate, Perchlorate and Selenium, EPA, Cincinnati, Ohio 

Ghassabzadeh, H., Torab-Mostaedi, M., Mohaddespour, A., Maraghehb, M.G., 

Ahmadi, S.J., Zaheri, P., 2010, Characterizations of Co (II) and Pb (II) 

Removal Process from Aqueous Solutions Using Expanded Perlite, 

Desalination, 261, 73-79. 

Ghodbane, I., Nouri, L., Hamdaoui, O. and Chiha, M., 2008, Kinetic and 

Equilibrium Study for The Sorption Of Cadmium(II) Ions from Aqueous 

Phase by Eucalyptus Bark, J. Hazard. Mater., 152, 148–158.  

Greg, I. dan Toni, H., 2011, Pengolahan Buah Bintaro sebagai Sumber Bioetanol 

dan Karbon Aktif. Prosiding Seminar Nasional Teknik Kimia 

“Kejuangan”, 22 Februari 2011, Yogyakarta. 

Gupta, V.K. and Nayak, A., 2012, Cadmium  Removal  and  Recovery  from  

Aqueous  Solutions  by  Novel  Adsorbents Prepared  from  Orange  Peel  

and  Fe2O3 Nanoparticles, Chem. Eng. J., 180, 81– 90. 

Handayani, K. dan Yusnimar, 2013,  Pengaruh Ukuran Partikel Bentonit dan Suhu 

Adsorpsi terhadap Daya Jerap Bentonit dan Aplikasinya pada Bleaching 

CPO, JTB, IV(2), 117 – 121. 

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

Pro-Biochem., 34, 451-465. 

51 

BUAH API-API PUTIH (Avicennia alba Blume) TERMODIFIKASI ASAM MERKAPTOASETAT (AMA)
SEBAGAI ADSORBEN
ION Pb(II) DAN Cd(II) 
ENDAH DWIJAYANTI, Dr.rer.nat. Nurul Hidayat A., M.Si; Dr.rer.nat. Adhitasari Suratman, M.Si
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



53 

 

 

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

Adsorption Reactions, Scientometrics, 59(1), 171-177. 

Ho, Y.S., 2006, Second-Order Kinetic Model for The Sorption of Cadmium onto 

Tree Fern: A Comparison of Linear and Non-linear Methods, Water Res., 

40, 119-125. 

Horsfall, M., Jnr., Spiff, A.I. and Abia, A.A., 2004. Studies on the Influence of 

Mercaptoacetic Acid (MAA) Modification of Cassava (Manihot sculenta 

Cranz) Waste Biomass on the Adsorption of Cu
2+

 and Cd
2+

 from Aqueous 

Solution, Bull. Korean Chem. Soc., 25(7), 969-976. 

Ibbet, R.N., Kaenthong, S., Philips, D.A.S. and Wilding, M.A., 2006, 

Charaterisatim of Porosity Regenerated Cellulosil Fibres Using Classical 

Dye Adsorbtion Techniques, Lenzinger Berichte, 88, 77-86. 

Igwe, J.C. and Abia., A.A., 2006, A Bioseparation Process for Removing Heavy 

Metals from Waste Water using Biosorbents, Afr. J. Biotechnol, 5, 1167-

1179. 

Iqbal, M., Saeed., A. and Zafar, S.I., 2009, FTIR Spectrophotometry, Kinetics and 

Adsorption Isotherm Modeling, Ion Exchange and EDX Analysis for 

Understanding The Mechanism of Cd
2+

 and Pb
2+

 Removal by Mango Peel 

Waste, J. Hazard. Mater., 164, 161-171. 

Jankwoska, H., Swiatkowski, A. and Choma, J., 1991, Activated Carbon, Ellis 

Howood Limited, England. 

John, A.C., Ibironke, Lara, O., Adedeji, Victor and Oladunni, O., 2011, 

Equilibrium and Kinetic Studies of the Biosorption of Heavy Metal 

(Cadmium) on Cassia siamea Bark, Am-Euras. J. Sci. Res., 6(3), 123-130. 

Kaczala, F. Marques, M. and Hogland, W., 2009, Lead and Vanadium Removal 

from A Real Industrial Wastewater by Gravitational Settling/ 

Sedimentation and Sorption onto Pinus Sylvestris Sawdust, Bioresour. 

Technol., 100, 235-243. 

 

Kartohadriprodjo, I.I, 1997, Kimia Fisika, Jilid II (diterjemahkan dari Atkins, 

P.W., 1990, Physical Chemistry, 2
nd

 Ed., Oxford University Press), 

Erlangga, Jakarta. 

King, P., Rakesh, N., Beenalahari, S., Kumar, Y.P. and Prasad, V.K.R.K., 2007, 

Removal of Lead from Aqueous Solution using Syzygium Cumini L. : 

Equilibrium and Kinetic Studies, J. Hazard. Mater., 142, 340-347. 

Krishnani, K.K., Meng, X., Christodoulatos, C. and Boddu., V.M., 2008, 

Biosorption Mechanism of Nine Different Heavy Metals Onto Biomatrix 

from Rice Husk, J. Hazard. Mater., 153, 1222-1234. 

BUAH API-API PUTIH (Avicennia alba Blume) TERMODIFIKASI ASAM MERKAPTOASETAT (AMA)
SEBAGAI ADSORBEN
ION Pb(II) DAN Cd(II) 
ENDAH DWIJAYANTI, Dr.rer.nat. Nurul Hidayat A., M.Si; Dr.rer.nat. Adhitasari Suratman, M.Si
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



54 

 

 

Kusudiandaru, S., 2009, Lignin Terlarut Asam (Acid Soluble Lignin) dalam Kayu 

Tarik Api-api (Avicennia sp.) dan Sengon (Paraserianthes falcataria L. 

Nielsen) (PDF), Institut Pertanian Bogor. Bogor. 

 

Lehninger, A.L., Nelson, D.L. and Cox., M .M, 1993, Principles  of Biochemistry, 

2
nd

 Edition, Biochem. Edu.,  21(2). 

Li, X., Tang, Y., Cao, X., Lu, D., Luo, F. and Shao, W., 2008, Preparation and 

Evaluation of Orange Peel Cellulosic Adsorbent for Effective Removal of 

Cadmium, Zinc, Cobalt, and Nickel, Colloids and Surf. A: Physicochem. 

Eng. Aspects, 317, 512-521. 

 

Liang, S., Guo., X., Feng, N. and Tian, Q., 2009, Adsorption of Cu
2+

 and Cd
2+

 

from Aqueous Solution by Mercapto-acetid Acid Modified Orange Peel, 

Colloid  Surf.  B:  Biointerfaces, 73, 10-14.   

 

Liu, L., Liu, J., Li, H., Zhang, H., Liu, J. and Zhang, H., 2012, Equilibrium, 

Kinetic and Thermodynamic Studies of Lead (II) Biosorption on Sesame 

Leaf, BioResources, 7(3), 3555-3572. 

 

Lynd, L.R., Weimer, P.J., Vanzyl, W.H. and Pretorius, I.S., 2002, Microbial 

Cellulose Utilization: Fundamentals and Biotechnology, Am. Soc. 

Microbio., 66(3). 

 

Martin. A.,  Swarbrik, J. and Cammarata, A., 1993, Dasar-Dasar Farmasi Fisik 

dalam Ilmu Farmasi, Universitas Indonesia, Jakarta. 

Narsito, Nuryono dan Suyanta, 2004, Kinetika Adsorpsi Zn(II) dan Cd(II) pada 

Silika Gel Termodifikasi Hasil Pengolahan Abu Sekam Padi, Laporan 

Hasil Penelitian Ilmu Dasar, November 2004, Lembaga Penelitian 

Universitas Gadjah Mada, Yogyakarta. 

 

Narsito dan Nuryono, 2006, Imobilisasi Senyawa Amin pada Silika Gel dari Abu 

Sekam Padi Melalui Proses Sol-Gel dan Kinetika Adsorpsi Ion Logam 

Divalen, Laporan Hasil Penelitian Fundamental, 1 Februari 2006, UGM, 

Yogyakarta. 

 

Nyabakken, J.W., 1992, Biologi Laut Suatu Pendekatan Ekologis, PT. Gramedia 

Pustaka Utama, Jakarta. 

 

Ofomaja, A.E., Naidoo, E.B. and Modise, S.J., 2010, Biosorption of Cu(II) and 

Pb(II) onto Potassium Hydroxide Treated Pine Cone Powder, J. Environ. 

Manag., 91, 1674–1685. 

 

Oscik, J., 1982, Adsorption, Ellis Horwood Ltd. England. 

 

BUAH API-API PUTIH (Avicennia alba Blume) TERMODIFIKASI ASAM MERKAPTOASETAT (AMA)
SEBAGAI ADSORBEN
ION Pb(II) DAN Cd(II) 
ENDAH DWIJAYANTI, Dr.rer.nat. Nurul Hidayat A., M.Si; Dr.rer.nat. Adhitasari Suratman, M.Si
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/



55 

 

 

Pearson, R.G., 1968, Hard and Soft Acids and Bases, HSAB, Part 1, Fundamental 

Principles, J. Chem. Edu., 45, 9. 

 

Rao, R.A.K. and Rehman, F., 2010, Adsorption Studies on Fruits of Gular (ficus 

Glomerata): Removal of Cr(VI) from Synthetic Wastewater, J. Hazard. 

Mater., 181, 405-412. 

Ribeiro, M.H.L., Lourenco P.A.S. and Monteiro J.P., 2005, Kinetics of Selective 

Adsorption of Impurities from A Crude Vegetable Oil in Hexane to 

Activated Earths and Carbons. Eur Food Res Technol,  213, 132-138. 

 

Rofik, S. dan Riwayati, I, 2013, Pengaruh Waktu Terhadap Kandungan Glukosa 

pada Reaksi Hidrolisa Enzimatis Daun Api-api (Avicennia alba) dengan 

Menggunakan Selulosa, Prosiding SNST ke-4, Fakultas Teknik Universitas 

Wahid Hasyim, Semarang. 

 

Rowell, R.M, 2005, Handbook of Wood Chemistry and Composites, chapter 3, 

CRC Press, Florida. 

Rozaini, C.A., Jain K., Oo C.W., Tan, K.W., Tan, L.S., Azraa, A. and Tong, K.S., 

2010, Optimization of Nickel and Copper Ions Removal by Modified 

Mangrove Barks, Chem. Eng. J., 1, 1. 

Saeni, M.S., 1989, Kimia Lingkungan, Pusat antar Universitas Ilmu Hayat Institut 

Pertanian Bogor, Bogor. 

Silaban, R., 2013, Komponen Kimia Kayu, 

http://raymoon760.wordpress.com/2013/09/21/komponen-kimia-kayu, 

diakses pada tanggal 24 Desember 2014. 

Silverstein, R.M., Webster, F.X. and Kiemle, D.J., 2005, Spectroscopic 

Identification of Organic Compound, 7
th

 Edition, John Wiley & Son. Inc. 

USA. 

Sing, K.S.W., Everett, D.H., Haul, R.A.W., Moscou, L., Pierotti, R.A.,  

Rouquerol, J. and  Siemieniewska, T., 1985,  Reporting Physisorption 

Data For Gas/Solid Systems with Special Reference to the Determination 

of Surface Area and Porosity, Pure Appl. Chem., 57(4), 603-619. 

Stum, W. and Morgan, J.J., 1996, Aquatic Chemistry: Chemical Equilibria in 

Natural Water, Third Edition, John Willey & Son, Inc., New York. 

Sukpreabprom, H., Arquero, O-A., Naksata, W., Sooksamiti, P. and Janhom, S., 

2014, Isotherm, Kinetic and Thermodynamic Studies on the Adsorption of 

Cd (II) Zn(II) ions from Aqueous Solutions onto Bottom Ash, Inter. J. 

Environ. Sci. Develop., 5(2), 165-170. 

Suyanta, Sudiono, S. dan Santosa, S.J., Rumusan Kinetika Adsorpsi Model Baru 

untuk Penentuan Konstanta Laju dan Stabilitas Adsorpsi Logam pada 

BUAH API-API PUTIH (Avicennia alba Blume) TERMODIFIKASI ASAM MERKAPTOASETAT (AMA)
SEBAGAI ADSORBEN
ION Pb(II) DAN Cd(II) 
ENDAH DWIJAYANTI, Dr.rer.nat. Nurul Hidayat A., M.Si; Dr.rer.nat. Adhitasari Suratman, M.Si
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://raymoon760.wordpress.com/2013/09/21/komponen-kimia-kayu


56 

 

 

Adsorben, Laporan Penelitian-Penelitian Dasar, 27 Maret 2003, Lembaga 

Penelitian Universitas Gadjah Mada, Yogyakarta. 

Tay, J., 2014 Avicennia alba, http://taxo4254.wikispaces.com/Avicennia+alba, 

diakses pada tanggal 24 Desember 2014. 

Thiripura, M. dan Ramesh, A., 2012, Isolation and Charactherization of Cellulose 

Nanofibers from Equatic Weed Water Hyacinth – Eichhornia crassipers, 

Carbohyd. Polym., 87, 1701-1705. 

Utama, H.R., 2013, Pengaruh Waktu Perebusan (Praboiling) Terhadap Mutu 

Tepung Mangrove Api-api (Avicennia alba), Skripsi, FTP Brawijaya, 

Malang. 

Wang, F.Y., Wang, H. and  Ma, J.W., 2010, Adsorption  Of  Cadmium  (II)  Ions  

From  Aqueous Solution  by  A  New  Low-Cost  Adsorbent  – Bamboo  

Charcoal,  J.  Hazard.  Mater., 177, 300–306.  

Wankasi, D., Horsfall Jnr, M. and Ibuteme Spiff, A., 2006, Sorption kinetics of 

Pb
2+

 and Cu
2+

 Ions from Aqueous Solution by Nipah Palm (Nypa fruticans 

Wurmb) Shoot Biomass, Biotechnol., 9, 5. 

Wei, O.C., 2008, Preparation and Evaluation of Mangrove Tannins-Based 

Adsorbent for The Removal of Heavy Metal Ions from Aqueous Solution 

Thesis, University Sains Malaysia, Malaysia. 

 

Wibowo, C., Kusmana, C., Suryani, A., Hartati, Y. and Oktadiyani, P., 2009, 

Pemanfaatan Pohon Mangrove Api-api (Avicennia sp.) Sebagai Bahan 

Pangan dan Obat (Utilization of Mangrove Tree Species Api-api 

(Avicennia sp.) as Materials for food and Medicine), Prosiding Seminar 

Hasil-Hasil Penelitian IPB, 29 November 2010, Bogor. 

Wilbraham, A., 1992, Kimia Organik dan Hayati, Penerbit ITB, Bandung. 

Wu, Z., Cheng, Z., Ma, W., 2012, Adsorption of Pb(II) from Glucose Solution on 

Thiol-Functionalized Cellulosic Biomass, Bioresour. Technol., 104,  807–

809. 

Zugenmaier, P., 2008, Crystalline Cellulose and Derivatives, Springer-Verlag, 

Jerman. 

 

BUAH API-API PUTIH (Avicennia alba Blume) TERMODIFIKASI ASAM MERKAPTOASETAT (AMA)
SEBAGAI ADSORBEN
ION Pb(II) DAN Cd(II) 
ENDAH DWIJAYANTI, Dr.rer.nat. Nurul Hidayat A., M.Si; Dr.rer.nat. Adhitasari Suratman, M.Si
Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

http://taxo4254.wikispaces.com/Avicennia+alba

