
DAFTAR PUSTAKA 

Aisah, S., 2020, Imobilisasi Asam Galat pada Ni-Zn-LHS dan Aplikasinya untuk 

Adsorpsi-Reduktif [AuCl4]
-, Tesis, Departemen Kimia FMIPA UGM, 

Yogyakarta. 

Ali, I., Asim, M., Khan, T. A., 2012, Low Cost Adsorbents for The Removal of 

Organic Pollutants from Wastewater, J. Environ. Manage., 113, 170-183. 

An, F. Q., Li, M., Wu, R. Y., Hu, T. P., Gao, J. F., Yuan, Z. G., 2017, Effective 

Recovery of AuCl4
- Using D301 Resin Functionalized with Ethylenediamine 

and Thiourea, Hydrometallurgy, 169, 356-361. 

Amnillah, M. R. T., 2019, Sintesis Garam Hidroksi Berlapis Nikel-Seng 

Terimobilisasi Asam Salisilat (Sal-Ni-Zn-LHS) dan Penggunaannya untuk 

Adsorpsi Reduktif [AuCl4]
-, Tesis, Departemen Kimia FMIPA UGM, 

Yogyakarta. 

Bediako, J. K., Choi, J. W., Song, M. H., Zhao, Y., Lin, S., Sarkar, A. K., Cho, C. 

W., Yun, Y. S., 2020, Recovery of Gold via Adsorption-Incineration 

Techniques using Banana Peel and Its Derivatives: Selectivity and 

Mechanisms, J. Waste Manag., 113, 225-235. 

Biata, N. R., Jakavula, S., Mashile, G. P., Nqombolo, A., Moutloali, R. M., 

Nomngongo, P. N., 2020, Recovery of Gold(III) and Iridium(IV) using 

Magnetic Layered Double Hydroxide (Fe3O4/Mg-Al-LDH) Nanocomposite: 

Equilibrium Studies and Application to Real Samples, Hydrometallurgy, 197, 

105447. 

Boyd, G. E., Adamson, A. W., Myers, L. S., 1947, The Exchange Adsorption of 

Ions from Aqueous Solutions by Organic Zeolites, II. Kinetics. J. Am. Chem. 

Soc., 69, 2826-2848. 

Brunauer, S., Emmet, P. H., Teller, E., 1938, Adsorption of Gases in 

Multimolecular Layers, J. Am. Chem. Soc., 60, 309-319. 

Dabrowski, A., 2001, Adsorption – from Theory to Practice, Adv. Colloid Interface 

Sci., 93, 135-224. 

Dong, L., Ge, C., Qin, P., Chen, Y., Xu, Q., 2014, Immobilization and Catalytic 

Properties of candida lipolytic lipase on Surface of Organic Intercalated and 

Modified MgAl-LDHs, Solid State Sci., 31, 8-15. 

SINTESIS MATERIAL Ni-Zn LHS (LAYERED HYDROXIDE SALT) MENGGUNAKAN METODE
KOPRESIPITASI YANG
TERIMOBILISASI ASAM ASKORBAT SEBAGAI ADSORBEN [AuCl4]-
MIKHA MEILINDA C, Prof. Drs. Sri Juari Santosa, M.Eng., Ph.D. ; Prof. Dr. Bambang Rusdiarso, DEA
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



Du, J., Cullen, J. J., Buettner, G. R., 2012, Ascorbic Acid: Chemistry, Biology and 

The Treatment of Cancer, Biochimica et Biophysica Acta, 1826, 443-457. 

Freundlich, H. M. F., 1906, Over the Adsorption in Solution, J. Phys. Chem. A., 57, 

385-470. 

Frusawa, T., Smith, J. M., 1973, Fluid-Particle and Intraparticle Mass Transport 

Rates in Slurries, Ind. Eng. Chem. Fundam., 12, 197-203. 

Glueckauf, E., Coates, J. I., 1947, Theory of Chromatography Part IV: The 

Influence of Incomplete Equilibrium on The Front Boundary of 

Chromatograms and on The Effectiveness of Separation, J. Chem. Soc., 1, 

1315-1321. 

Guo, X., Wang, J. L., 2019a, A General Kinetic Model for Adsorption: Theoretical 

Analysis and Modeling, J. Mol. Liq., 288, 11100. 

Hanifah, Y., 2020, Sintesis Ni-Zn LHS (Nickel-Zink Layered Hydroxide Salts) 

Terimobilisasi Asam Sitrat sebagai Adsorben [AuCl4]
-, Tesis, Departemen 

Kimia FMIPA UGM, Yogyakarta.  

Hidaiyanti, R., 2013, Immobilisasi Asam Askorbat pada Mg/Al Hidrotalsit dan 

Aplikasinya untuk Adsorpsi-Reduksi AuCl4
-, Tesis, Departemen Kimia 

FMIPA UGM, Yogyakarta. 

Hines, A. L., Maddox, R. N., 1985, Mass Transfer: Fundamentals and 

Applications, Prentice-Hall. 

Ho, Y. S., Wase, D. A. J., Forster, C. F., 1996, Removal of Lead Ions from Aqueous 

Solution using Sphagnum Moss Peat as Adsorbent, Water SA, 22, 219-224. 

Ikhsani, I. Y., Santosa, S. J., Rusdiarso, B., 2016, Comparative Study of Ni-Zn LHS 

and Mg-Al LDH Adsorbents of Navy Blue and Yellow F3G Dye, Indones. J. 

Chem., 16 (1), 36-44. 

Jin, Q., Huang, L., Li, A., Shan, A., 2017, Quantification of The Limitation of 

Langmuir Model Used in Adsorption Research on Sediments via Site Energy 

Heterogenity, Chemosphere, 185, 518-528. 

Kim, E. Y., Kim, M. S., Lee, J. C., Pandey, B. D., 2011, Selective Recovery of Gold 

from Waste Mobile Phone PCBs by Hydrometallurgical Process, J. Hazard. 

Mater., 198, 206-215. 

Kumar, R., Sharma, R. K., Singh, A. P., 2019, Grafting of Cellulose with N-

isopropylacrylamide and Glycidyl Methacrylate for Efficient Removal of 

SINTESIS MATERIAL Ni-Zn LHS (LAYERED HYDROXIDE SALT) MENGGUNAKAN METODE
KOPRESIPITASI YANG
TERIMOBILISASI ASAM ASKORBAT SEBAGAI ADSORBEN [AuCl4]-
MIKHA MEILINDA C, Prof. Drs. Sri Juari Santosa, M.Eng., Ph.D. ; Prof. Dr. Bambang Rusdiarso, DEA
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



Ni(II), Cu(II) and Pd(II) Ions from Aqueous Solution, Sep. Purif. Technol., 

219, 249-259. 

Lagergren, S., 1898, About The Theory of So-Called Adsorption of Soluble 

Substances, K. Sven. Vetenskapsakad. Handl., 24, 1-39. 

Langmuir, I., 1916, The Constitution and Fundamental Properties of Solids amd 

Liquids, J. Am. Chem. Soc., 38, 2221-2295. 

Leyva-Ramos, R., Geankoplis, C. J., 1985, Model Simulation and Analysis of 

Surface Diffusion of Liquids in Porous Solids, Chem. Eng. Sci., 40, 799-807. 

Liu, J., Jin, C., Wang, C., 2020, Hyperbranched Thiourea-Grafted Electrospun 

Polyacrylonitrile Fibers for Efficient and Selective Gold Recovery, J. Colloid 

Interface Sci., 561, 449-458. 

Mahata, S., Mitra I., Mukherjee, S., Reddy, B. V., Ghosh, G. Kr., Linert, W., Moi, 

S. C., 2019, Speciation Study of L-ascorbic Acid and its Chelated Cu(II) & 

Ni(II) Complexes: an Experimental and Theoritical Model of Complex 

Formation, S. Afr. J. Chem., 72, 229-236. 

Matthews, A. P., Weber, W. J. J., 1977, Effects of External Mass Transfer and 

Intraparticle Diffusion on Adsorption Rates in Slurry Reactors, AIChe Symp., 

73, 91-98. 

Mohamed, S. K., Hassan, H. M. A., Shahat, S., Awual, M. R., Kamel, R. M., 2019, 

A Ligand-Based Conjugate Solid Sensor for Colorimetric Ultra-Trace 

Gold(III) detection in Urban Mining Waste, Colloids Surf. A, 581, 123842. 

Mu’awanah, A., 2016, Recovery Emas Menggunakan Natrium Sitrat dari Emas 

Hasil Adsorpsi-Reduksi [AuCl4]
- pada Mg/Al Hidrotalsit yang Terimobilisasi 

oleh Asam Salisilat, Skripsi, Departemen Kimia FMIPA UGM, Yogyakarta. 

Musthaq, M., Tan, I. M., Ismail, L., Nadeem, M., Sagir, M., Azam, R., Hashmet, 

R., 2014, Influence of PZC (Point of Zero Charge) on The Static Adsorption 

of Anionic Surfactants on A Malaysian Sandstone, J. Dispers. Sci. Tech., 35: 

3, 343-349. 

Purwiyanto, A. I. S., Suteja, Y., Trisno, Ningrum, P. S., Putri, W. A. E., Rozirwan, 

Agustriani, F., Fauziyah, Cordova, M. R., Koropitan, A. F., 2020, 

Concentration and Adsorption of Pb and Cu in Microplastics: Case study in 

Aquatic Environment, Mar. Pollut. Bull., 158, 111380. 

Ritchie, A. G., 1977, Alternative to Elovich Equation for The Kinetics of 

Adsorption of Gases on Solids, J. Chem. Soc. Faraday Trans 1: Phys. Chem. 

Condens., Phases 73, 1650-1653. 

SINTESIS MATERIAL Ni-Zn LHS (LAYERED HYDROXIDE SALT) MENGGUNAKAN METODE
KOPRESIPITASI YANG
TERIMOBILISASI ASAM ASKORBAT SEBAGAI ADSORBEN [AuCl4]-
MIKHA MEILINDA C, Prof. Drs. Sri Juari Santosa, M.Eng., Ph.D. ; Prof. Dr. Bambang Rusdiarso, DEA
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



Rojas R., Ulibarri, M. A., Barriga, C., Rives, V., 2008, Intercalation of Metal-

EDTA Complexes in Ni-Zn Layered Hydroxysalts and Study of their Thermal 

Stability, Micropor. Mesopor. Mat., 112, 262-272. 

Ruthven, D. M., 1984, Principles of Adsorption and Adsorption Processes, John 

Wiley & Sons, New York. 

Sahajwalla, V., Hossain, R., 2020, The Science of Microrecycling: A Review of 

Selective Synthesis of Materials from Electronic Waste, Materials Today 

Sustainability, 9, 1-8. 

Santosa, S. J., 2014, Sorption Kinetics of Cd(II) Species on Humic Acid-Based 

Sorbent, Clean-Soil Air Water, 42(6), 760-766. 

Santosa, S. J., Fitriani, D., Aprilita, N. H., Rusdiarso, B., 2020, Gallic and Salicylic 

Acid-Functionalized Mg/Al Hydrotalcite as Highly Effective Materials for 

Reductive Adsorption of AuCl4
-, Appl. Surf. Sci., 507, 1-10. 

Senapati, S., Das. S. P., Patnaik, A. K., 2012, Kinetics and Mechanism of Oxidation 

of L-Ascorbic Acid by Pt(IV)(aq) in Aqueous Hydrochloric Acid Medium, 

Advances in Physical Chemistry, 1-5. 

Sips, R., 1948, On the Structure of a Catalyst Surface, J. Chem. Phys., 16, 490-495. 

Sun, K., Qiu, J., Liu, J., Miao, Y., 2009, Preparation and Characterization of Gold 

Nanoparticles using Ascorbic Acid as Reducing Agent in Reverse Micelles, 

J. Mater Sci, 44, 754-758. 

Taibi, M., Ammar, S., Jouini, N., Fievet, F., 2006, Layered Nickel-Cobalt 

Hydroxyacetates and hydroxycarbonates: Chimie Douce Synthesis and 

Structural Features, J. Phys. Chem. Solids, 67, 932-937. 

Tanaka, K., Kozai, N., Yamasaki, S., Ohnuki, T., Kaplan, D. I., 2019, Adsorption 

Mechanism of ReO4
- on Ni-Zn Layered Hydroxide Salt and its Application to 

Removal of ReO4
- as A Surrogate of TcO4

-, Appl. Clay Sci., 182, 1-8. 

Temkin, M. J., Pyzhev, V., 1940, Kinetics of Ammonia Synthesis on Promoted Iron 

Catalyst, Acta Phys. Chim. USSR, 12, 327-356. 

Thomas, H. C., 1944, Heterogeneous Ion Exchange in A Flowing System, J. Am. 

Chem. Soc., 66, 1664-1666. 

Trujillano, R., Nieto, D., Rives, V., 2017, Microwave-Assisted Synthesis of Ni, Zn 

Layered Double Hydroxysalts, Micropor. Mesopor. Mat., 253, 129-136. 

SINTESIS MATERIAL Ni-Zn LHS (LAYERED HYDROXIDE SALT) MENGGUNAKAN METODE
KOPRESIPITASI YANG
TERIMOBILISASI ASAM ASKORBAT SEBAGAI ADSORBEN [AuCl4]-
MIKHA MEILINDA C, Prof. Drs. Sri Juari Santosa, M.Eng., Ph.D. ; Prof. Dr. Bambang Rusdiarso, DEA
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



Usher, A., McPhail, D. C., Brugger, J., 2009, A Spectrophotometric Study of 

Aqueous Au(III) Halide-Hydroxide Complexes at 25-80 ºC, Geochim. 

Cosmochim. Acta, 73, 3359-3380. 

Wang, J., Guo, X., 2020, Adsorption Isotherm Models: Classification, Physical 

Meaning, Application and Solving Method, Chemosphere, 258, 1-25. 

Wang, J., Guo, X., 2020, Adsorption Kinetic Models: Physical Meanings, 

Application and Solving Method, J. Hazard. Mater., 390, 1-18. 

Weber, W. J., Morris, J. C., 1963, Kinetics of Adsorption on Carbon from Solution. 

ASCE Sanit. Eng. Div. J., 1, 1-2. 

Wu, S., 2007, Preparation of Fine Copper Powder using Ascorbic Acid as Reducing 

Agent and its Application in MLCC, Mater. Lett., 61, 1125-1129. 

Xu, X., Yang, Y., Zhao, X., Zhao, H., Lu, Y., Jiang, C., Shao, D., Shi, J., 2019, 

Recovery of Gold from Electronic Wastewater by Phomopsis sp. XP-8 and 

Its Potential Application in The Degradation of Toxic Dyes, Bioresour. 

Technol., 288, 1-8. 

Yamanaka, S., Ando, K., Ohashi, M., 1995, New Anion Exchangable Layered 

Mixed Basic Salt Ni1-xZn2x(OH)2(OCOCH3)2x·nH2O, Mat. Res. Soc. Symp. 

Proc., 371, 131-142. 

Yang, R. T., 1987, Gas Separation by Adsorption Processes, Butterworth, Boston. 

Zeng, X., Mathews, Li, J., 2018, Urban Mining of E-Waste is Becoming More Cost-

Effective Than Virgin Mining, Environ. Sci. Technol., 52, 4835-4841. 

Zhao, M., Huang, Z., Wang, S., Zhang, L., 2020, Ultrahigh Efficient and Selective 

Adsorption of Au(III) from Water by Novel Chitosan-Coated MoS2 

biosorbents: Performance and Mechanism, Chem. Eng. J., 401, 1-11.  

 

SINTESIS MATERIAL Ni-Zn LHS (LAYERED HYDROXIDE SALT) MENGGUNAKAN METODE
KOPRESIPITASI YANG
TERIMOBILISASI ASAM ASKORBAT SEBAGAI ADSORBEN [AuCl4]-
MIKHA MEILINDA C, Prof. Drs. Sri Juari Santosa, M.Eng., Ph.D. ; Prof. Dr. Bambang Rusdiarso, DEA
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/


