
69 

DAFTAR PUSTAKA 

 

Aghaei, E., Alorro, R., Encila, A., dan Yoo, K., 2017, Magnetic Adsorbents for the 

Recovery of Precious Metals from Leach Solutions and Wastewater, Metals, 

7 (12), 529. 

Alep, C.R., 2014, Prekonsentrasi Au(III) dengan Merkapto-Silika Terlapis pada 

Magnetit, Tesis, Program Studi S2 Kimia, Jurusan Kimia, Fakultas 

Matematika dan Ilmu Pengetahuan Alam, Universitas Gadjah Mada, 

Yogyakarta.    

Annisasary, Y., 2017, Sorpsi Au(III)/Cu(II)/Ni(II) pada Material Magnetik Pasir 

Besi Terlapis Silika-Kitosan, Skripsi, Program Studi S1 Kimia, Jurusan Kimia, 

Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas Gadjah Mada, 

Yogyakarta.    

Anonim, 2016, Mineral Commodity Summaries, U.S. Geological Survey, 202 p. 

Anonim, 2017, Mineral Commodity Summaries, U.S. Geological Survey, 202 p. 

Antonino, R.S., Fook, B.R., Lima, V., Rached, R., Lima, E., Lima, R., dan Fook, 

M., 2017, Preparation and characterization of chitosan obtained from shells of 

shrimp (Litopenaeus vannamei Boone), Mar. Drugs, 15 (5), 1–12. 

Balaram, V., Mathur, R., Satyanarayanan, M., Sawant, S., Roy, P., Subramanyam, 

K., dan Dasaram, B., 2012, A Rapid Method for the Determination of Gold in 

Rocks, Ores and Other Geological Materials by F-AAS and GF-AAS After 

Separation and Preconcentration by DIBK Extraction for Prospecting Studies, 

Mapan, J. Met. Soc. Ind., 27 (2), 87–95. 

Benavente, M., 2008, Adsorption of Metallic Ions onto Chitosan: Equilibrium and 

Kinetic Studies, Thesis, Departement of Chemical Engineering and 

Technology, Royal Institute of Technology, Stockholm. 

Bhavani dan Ara, B.E.R., 2016, Chitosan A Low Cost Adsorbent for Electroplating 

Waste Water Treatment, J. Bioremediation & Biodegradation, 7 (3). 

Brooks, W.E., Öztürk, H., dan Cansu, Z., 2017, Amalgamation and Small-Scale 

Gold Mining at Ancient Sardis, Turkey, Arch. Dis., 5, 42-59. 

Budnyak, T., Tertykh, V., dan Yanovska, E., 2014, Chitosan Immobilized on Silica 

Surface for Wastewater Treatment, Issn Mater. Sci., 20 (2), 1392–1320. 

Coradin, T. dan Jacques L., 2007, Aqueous Silicates in Biological Sol-Gel 

Applications: New Perspectives for Old Precursors, Chem. Res., 40 (9), pp 

819–826. 

Endang, W.L., Jaslin, I., dan, Projosantoso, A.K, 2007, Model Pembentukan 

Kompleks Permukaan pada Adsorpsi Kitosan dengan Logam, DIKTI, Laporan 

Penelitian Fundamental. 

SORPSI Au(III), Cu(II), DAN Zn(II) DALAM LARUTAN BATUAN PERTAMBANGAN RAKYAT DI KULON
PROGO DENGAN
BAHAN MAGNETIK PASIR BESI TERLAPIS SILIKA/KITOSAN
NASTITI UTAMI, Prof. Dr. rer. nat. Nuryono, M.S.;Prof. Dr. Bambang Rusdiarso, DEA.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



70 
 

Gao, X., Zhang, Y., dan Zhao, Y., 2017, Biosorption and Reduction of Au (III) to 

Gold Nanoparticles by Thiourea Modified Alginate, Carbohydr. Polym., 159, 

108–115. 

Gavin dan Monhemius, 2006, Alternatives to Cyanide in The Gold Mining 

Industry, J. Clean. Prod., 14, 1158-1167. 

Guibal, E., 2004, Interactions of Metal Ions with Chitosan-Based Sorbents: A 

Review, Sep. Purif. Technol., 38 (1), 43–74. 

Hastuti, S., Nuryono, dan Kuncaka, A., 2015, L-arginine-Modified Silica for 

Adsorption of Gold(III), Indones. J. Chem., 15 (2), 108–115. 

Hisham, K., Fouad, Randa, M., Elrakaiby, Mohamed, D., dan Hashim, 2015, The 

Application of Flame Atomic Absorption Spectrometry for Gold 

Determination in Some of Its Bearing Rocks, Am. J. Anal. Chem., 6, 411-421. 

Hu, C., Li, G., Wang, Y., Li, F., Guo, G., dan Hu, H., 2017, The effect of pH on 

The Bonding of Cu2+ and Chitosan-Montmorillonite Composite, Int. J. Bio. 

Macromol., 103, 751–757. 

Huang, S.L., Chen, M.L., dan Lin, Y.S., 2017, Chitosan–silica Anion Exchange 

Membrane for the Vanadium Redox Flow Energy Storage Battery 

Applications, Reac. Func. Polym., 119 (July), 1–8. 

Ismillayli, N., 2009, Aplikasi Asam Humat Tanah Gambut Rawa Pening untuk 

adsorpsi reduktif AuCl4
- dalam larutan, Tesis, Program Studi S2 Kimia, 

Jurusan Kimia, Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas 

Gadjah Mada, Yogyakarta.    

Jinshan, Li, dan Jan, D.M., 2006, A Review of Gold Leaching in Acid Thiourea 

Solutions, Miner. Process. Extr. Metall. Rev., 27 (3), 177-214.  

Lam, K.F., Fonga, C.M., Yeunga, K.L., dan Mckaya, G., 2008, Selective 

Adsorption of Gold from Complex Mixtures Using Mesoporous Adsorbent, J. 

Chem. Eng., 145, 185-195.  

Liu, L., Li, C., Bao, C., Jia, Q., Xiao, P., Liu, X., dan Zhang, Q, 2012, Preparation 

and Characterization of Chitosan/Graphene Oxide Composites for The 

Adsorption of Au(III) and Pd(II), Talanta, 93, 350–357. 

Liu, W., Yin, P., Liu, X., Dong, X., Zhang, J., dan Xu, Q., 2013, Thermodynamics, 

Kinetics, and Isotherms Studies for Gold(III) Adsorption Using Silica 

Functionalized by Diethylenetriamine Methylenephosphonic acid, Chem. Eng. 

Res. Des., 91 (12), 2748–2758. 

Lottermoser, G., dan Bernd, 2007, Mine Waste, Second Edition, Springer Berlin 

Heidelberg New York. 

Lv, Q., Fang, Q.,  Liu, Y., dan Wang, W., 2010, Assembly and Magnetic Properties 

of Monodisperse Fe3O4 Hollow Spheres, Chin. J. Phys., Vol. 48, 3. 

SORPSI Au(III), Cu(II), DAN Zn(II) DALAM LARUTAN BATUAN PERTAMBANGAN RAKYAT DI KULON
PROGO DENGAN
BAHAN MAGNETIK PASIR BESI TERLAPIS SILIKA/KITOSAN
NASTITI UTAMI, Prof. Dr. rer. nat. Nuryono, M.S.;Prof. Dr. Bambang Rusdiarso, DEA.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



71 
 

Marsden, J.O. dan House, C.L., 2006, The Chemistry of Gold Extraction, Second 

Edition, Society for Mining, Metallurgy, and Exploration, Inc, USA. 

Mekala, R.M., Ramesh, S.L., Raju, P., Anjaiah, K.V., Mathur, R., Rao, T.G., dan 

Dasaram, B., 2001, Determination of Gold in Rocks, Ores, and Other 

Geological Materials by Atomic Absorption Techniques, Atomic Spectrosc., 

Vol (22), 1, 263–271. 

Mohmed, M.A., Mulyasuryani, A., dan Sabarudin, A., 2013, Adsorption of 

Cadmium by Silica Chitosan, J. Pure Appl. Chem. Res., 2 (2), 62–66. 

Montesus, S., Langford, J., Roux, A., Bouisset, dan P., Benoit, V., 2016,  Ity CIL 

Project Feasibility Study, Endeavour Mining.  

Muflikhah, 2016, Modifikasi Silika Terlapis pada Bahan Magnetit Pasir Besi 

dengan Kitosan Melalui Penghubung 3-Glisidoksipropil Trimetoksisilan 

untuk Adsorpsi [AuCl4]
-, Tesis, Program Studi S2 Kimia, Jurusan Kimia, 

Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas Gadjah Mada, 

Yogyakarta.    

Muflikhah, Rusdiarso, B., Putra, E.G.R., dan Nuryono, 2017, Modification of Silica 

Coated on Iron Sand Magnetic Material with Chitosan for Adsorption of 

Au(III), Indones. J. Chem., 17 (2), 264–273. 

Nakbanponte, W., Thiravetyan, P. and Kalambaheti, C., 2002, Comparison of Gold 

Adsorption by Chlorella Vulgaris, Rice Husk and Activated Carbon, Miner. 

Eng., 15, 549-552. 

Nicol, M.J., Fleming, C.A., dan Paul, R.L., 1987, The Chemistry of the Extraction 

of Gold, In The extractive metallurgy of gold (pp. 831–905), Mintek, Canada. 

Nurwidiani, R., 2014, Sintesis Magnetit Terlapis Hibrida Amino Silika untuk 

Sorpsi Ion Au(III) dalam Sistem Mutilogam Au(III)-Cu(II)-Ni(II), Tesis, 

Program Studi S2 Kimia, Jurusan Kimia, Fakultas Matematika dan Ilmu 

Pengetahuan Alam, Universitas Gadjah Mada, Yogyakarta. 

Nuryono, Rosiati, N.M., Rusdiarso, B., Sakti, S.C.W., dan Tanaka, S., 2014, 

Coating of Magnetite with Mercapto Modified Rice Husk Ash Silica in a One-

pot Process, J. Korean Phys. Soc., 3 (1), 1–12. 

Ogata, P. dan Nakano, Y., 2005, Mechanisms of Gold Recovery from Aqueous 

Solutions Using a Novel Tannin Gel Adsorbent Synthesized from Natural 

Condensed Tannin, Water Res., Vol. 39, 4281-4286. 

Paclawski, K., dan Sak, T., 2015, Kinetics and Mechanism of the Reaction of 

Gold(III) Chloride Complexes with Formic Acid, J. Min. Metal., Section B: 

Metallurgy, 51 (2), 133–142. 

Pestov, A., Nazirov, A., Modin, E., Mironenko, A., dan Bratskaya, S., 2015, 

Mechanism of Au(III) Reduction by Chitosan: Comprehensive Study with 

SORPSI Au(III), Cu(II), DAN Zn(II) DALAM LARUTAN BATUAN PERTAMBANGAN RAKYAT DI KULON
PROGO DENGAN
BAHAN MAGNETIK PASIR BESI TERLAPIS SILIKA/KITOSAN
NASTITI UTAMI, Prof. Dr. rer. nat. Nuryono, M.S.;Prof. Dr. Bambang Rusdiarso, DEA.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



72 
 

13C and 1H NMR Analysis of Chitosan Degradation Products, Carbohydr. 

Polym., 117, 70–77. 

Piro O.E., Castellano E.E., Piatti R.C., Bolzain A.E., dan Arvia A.J., 2002, Two 

Thiourea-Containing Gold(I) Complexes, Acta Cryst., C (58), m252-m255.  

Powell, K.J., Brown, P.L., Byrne, R.H., Gajda, T., Hefter, G., Sjöberg, S., dan 

Wanner, H., 2007, Chemical Speciation of Environmentally Significant 

Metals with Inorganic Ligands Part 2: The Cu2+,-OH-, Cl-, CO3
2-, SO4

2-, and 

PO4
3- systems, Pure Appl. Chem., 79 (5), 2249–2311. 

Powell, K.J., Brown, P.L., Byrne, R.H., Gajda, T., Hefter, G., Leuz, A.K., Sjöberg, 

S., dan Wanner, H., 2013, Chemical Speciation of Environmentally 

Significant Metals with Inorganic Ligands Part 5: The Zn2+,-OH-, Cl-, CO3
2-, 

SO4
2-, and PO4

3- systems, Pure Appl. Chem., 85 (12), 2249–2311. 

Purnamawati, D.I. dan Stiwinder, R., 2012, Ganesa dan Kelimpahan Mineral 

Logam Emas dan Asosiasinya Berdasarkan Analisis Petrografi dan AAS di 

Daerah Sangon, Kabupaten Kulon Progo, Jurnal Teknologi, Vol. 5, No. 2, 

163-171. 

Purwanto, H.S., dan Rinhard, J.P.S, 2008, Kemenerusan Urat-urat Kuarsa yang 

Mengandung Mineral Emas dan Mineral Pengikutnya Berdasarkan Kontrol 

Struktur di Daerah Malasari dan Sekitarnya, Kabupaten Bogor, Jawa Barat, 

Jurnal Ilmiah MTG, Vol. 2, No.1. 

Qiu, Y., Ma, Z., dan Hu, P., 2014, Environmentally Benign Magnetic 

Chitosan/Fe3O4 Composites as Reductant and Stabilizer for Anchoring Au 

NPs and Their Catalytic Reduction of 4-nitrophenol, J. Mater. Chem. A., 2 

(33), 13471–13478.  

Qomariah, A., 2014, Desorpsi Campuran Au(III) dan Cu(II) dari Magnetit Terlapis 

Hibrida Merkapto Silika dengan Larutan Tiourea dalam Asam Klorida, 

Skripsi, Program Studi S1 Kimia, Jurusan Kimia, Fakultas Matematika dan 

Ilmu Pengetahuan Alam, Universitas Gadjah Mada, Yogyakarta.    

Qu, R., Sun, C., Wang, M., Ji, C., Xu, Q., Zhang, Y., dan Yin, P., 2009, Adsorption 

of Au(III) from Aqueous Solution using Cotton Fiber/chitosan Composite 

adsorbents, Hydrometallurgy, 100 (1-2), 65–71. 

Reith, F., Etschmann, B., Grosse, C., Moors, H., Benotmane, M.A., Monsieurs, P., 

Brugger, J., 2009, Mechanisms of Gold Biomineralization in the Bacterium 

Cupriavidus Metallidurans. Proc. Natl. Acad. Sci. USA, 106 (42), 17757–

17762.  

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, Chem. Eng. J., 226, 300–311. 

SORPSI Au(III), Cu(II), DAN Zn(II) DALAM LARUTAN BATUAN PERTAMBANGAN RAKYAT DI KULON
PROGO DENGAN
BAHAN MAGNETIK PASIR BESI TERLAPIS SILIKA/KITOSAN
NASTITI UTAMI, Prof. Dr. rer. nat. Nuryono, M.S.;Prof. Dr. Bambang Rusdiarso, DEA.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/



73 
 

Rosiati, N.M., 2016, Sintesis Hibrida Silika-Biguanida Terlapis pada Bahan 

Magnetik Pasir Besi Sebagai Adsorben Au(III) dalam Cmpuran Ion Logam 

Au(III)/Cu(II)/Zn(II), Tesis, Program Studi S2 Kimia, Jurusan Kimia, 

Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas Gadjah Mada, 

Yogyakarta.    

Sahoo, P.R. dan Venkatesh, A.S., 2015, Constraints of Mineralogical 

Characterization of Gold Ore: Implication for Genesis, Controls and 

Evolution of Gold from Kundarkocha Gold Deposit, Eastern India, J. Asian 

Earth Sci., 97, 136–149. 

Sakkayawong, N., Thiravetyan, P., dan Nakbanpote, W., 2005, Adsorption 

Mechanism of Synthetic Reactive Dye Wastewater by Chitosan., J. Colloid 

Interface Sci., 286 (1), 36–42. 

Schwertmann, 2003, The Iron Oxides: Structure, Properties, Reactions, 

Occurrences, and Uses, Second Edition, Weinheim, Cambridge, Wiley-VCH. 

Shriver, D. dan Atkins, P.W., 2010, Inorganic Chemistry, Fifth Edition, W. H. 

Freeman and Company, New york, 138-139. 

 

Syed, S., 2012, Recovery of Gold from Secondary Source-Review, 

Hydrometallurgy, 115-116, 30-51. 

 

Szymańska, E., dan Winnicka, K., 2015, Stability of Chitosan - A Challenge for 

Pharmaceutical and Biomedical Applications, Mar. Drugs, 13 (4), 1819–1846. 

Tao, D., Guo, W., Xie, W., Jin, L., Guo, Q., dan Hu, S., 2017, Rapid and Accurate 

Determination of Gold in Geological Materials by an Improved ICP-MS 

Method, Microchem. J., 135, 221-225. 

Wang, L., Peng, H., Liu, S., Yu, H., Li, P., dan Xing, R., 2012, Adsorption 

Properties of Gold Onto a Chitosan Derivative, Int. J. Biol. Macromol., 51 (5), 

701-704. 

Wang, D., Romer, F., Connell, L., Walter, C., Saiz, E., Yue, S., Lee, D.P., McPhail, 

S.D., Hanna, V.J., dan Jones, R.J., 2014, Highly Flexible Silica/Chitosan 

Hybrid Scaffolds with Oriented Pores for Tissue Regeneration, J. Mater. 

Chem. B, 3, 7560-7576. 

Wu, Tseng, dan Juang, 2001, Kinetic Modeling of Liquid-phase Adsorption of 

Reactive Dyes and Metal Ions on Chitosan, Water Res., 35 (3), 613-8. 

Yanuar, E. dan Suprapto, 2015, Leaching and Adsorption of Gold from Lape-

Sumbawa Rocks (Indonesia) by Hypochlorite-Chloride, Proc. Chem., 17, 59-

65. 

Zhao, Xiaoli, Shi, Y., dan Wang, T., 2008, Preparation of Silica-Magnetite 

Nanoparticle Mixed Hemimicelle Sorbents for Extraction of Several Typical 

SORPSI Au(III), Cu(II), DAN Zn(II) DALAM LARUTAN BATUAN PERTAMBANGAN RAKYAT DI KULON
PROGO DENGAN
BAHAN MAGNETIK PASIR BESI TERLAPIS SILIKA/KITOSAN
NASTITI UTAMI, Prof. Dr. rer. nat. Nuryono, M.S.;Prof. Dr. Bambang Rusdiarso, DEA.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.ncbi.nlm.nih.gov/pubmed/11228956


74 
 

Phenolic Compounds from Environmental Water Samples, J. Chrom., 140-

147. 

 

SORPSI Au(III), Cu(II), DAN Zn(II) DALAM LARUTAN BATUAN PERTAMBANGAN RAKYAT DI KULON
PROGO DENGAN
BAHAN MAGNETIK PASIR BESI TERLAPIS SILIKA/KITOSAN
NASTITI UTAMI, Prof. Dr. rer. nat. Nuryono, M.S.;Prof. Dr. Bambang Rusdiarso, DEA.
Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/


