PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN

LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Ali, M, B, S., Ennigrou, J., Dorra, H, B., 2013, “lron removal From Brackish
Water By Electrodialysis”, Environmental Technology, 34, 17, 2521-2529.

Allison, R, P., 2005, “High Water Recovery with Electrodialysis Reversal”,
Proceedings of 1993 AWWA Membrane Conference, by permission.
Baltimore, MD

ASTOM Corporation, 2013, “lon Exchange Membranes”, http://www.astom-
corp.jp/en/product/02.html  [ONLINE], Diakses pada tangga 13
November 2015.

Awua, R, Md., Ismael, M., Yaita, Tsuyoshi., 2014, “Efficient Detection And
Extraction Of Cobalt(I1) From Lithium lon Batteries And Wastewater By
Novel Composite Adsorbent”. Sensors and Actuators, 191. 9- 18

Badawy, S ,M., . El-Khateeb., Nayl., A. A, El, K|R, A., 2014, “Cobalt Separation
From Waste Mobile Phone Batteries Using Selective Recipitation And
Chelating Resin”, J Mater Cycles Waste Manag, 16:739-746

Baker, R, W., 2014, “Membrane Technology And Application, John Wiley And
Sons, Ltd”., USA.

Balster, H, J., 2006, “Membrane Module And Process Development zfor
Monopolar and Bipolar Membrane Electrodialysis”, Thesis, University of
Twente, Enchende.

Benvenuti,T., Rodriges, S,A,M., Kraph, S|R.., Bernades M,A., Ferreira, Z., 2016,
“Electrodialysis as n Alternative for Treatment of Nickel e ectroplating
effluent; Water and Salts Recovery”, International Workshop Advances In
Cleaner Production.

Biswas, R, K., Mohammad, AH., Aneek, K, K., Shohely, Tanzin., 2015,
”Recovery Of Manganese And Zinc From Waste Zn-C Cell Powder:
Mutual Separation Of Mn(11) And Zn(Il) From Leach Liquor By Solvent
Extraction Technique”, Waste Management.

Caprarescu, S., Violeta, P., Andrei, S, Anita, L R., Marius G., loana, M., 2014,
“The Use Of Electrodialysis For Cu**Removal From Wastewater” , Revue
Roumaine de Chimie, 59, 639-644

Chaudary, A,J., Donason, J,D., Grimes, SM., Yasri, N,G., 2000,” Separation of
nickel from cobalt using electrodiaysis in the presence of EDTA”,
Journal of Applied Electrochemistry,30, 439445



PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN

LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

UNIVERSITAS DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Chen, G, Q., Franzizka, E., Weeks, M, Gras, L, S, K., Sandra, E., 2016,
“Removal Of Lactic AcidFrom Acid Whey Using Electrodialysis,
Separation And urification Technology™, 158, 210-217.

Chen, W., Liang H., Qi, Z., Shao, L., Shu, J., Wang Z., 2015., “Enhanced
Electrochemica Properties Of Lithium Cobalt Titanate Via Lithium-Site
Subsitution With Sodium”, Electronica Acta, 1202-1215.

Choi, K, H., Tae K, ., , 2001, “Removal of Zinc lons in Wastewater by
Electrodialysis”, Korecm J. Chem. Eng., 19, 107-113

Choubey, P., K., Kim, M, S,, Srivastava, R,R.., Lee, JC., Lee, J, Y., 2016,
“Advance Review On The Exploitation Of The Prominent Energy-Storage
Element: Lithium. Part I: From Mineral And Brine Resources” , Minerals
Engineering ,89, 119-137.

Chung S, T., Han, M.S,, Lee,C,Y., Tak, Y., Nam, C.W, 1997, “The effect of Acid
In recovery Of Metal lon By Electrodialysis, Proceeding Of 96 KICHE”
Fall Meeting, PE-26, 1996

Cotton dan Wilkinson, (1989), Kimia Anorganik Dasar, Ul-Press, Jakarta.

Delimi, R., N and Benredjem, 2013, “Removal Of Heavy Metals From Water
Rinsing Of Plating Baths By Electrodialysis”, E3S Web of Conferences

Dorella, G, Marcelo, B, M., 2007, “A study of the separation of cobalt from spent
Li-ion battery residues, Journal of Power Sources”, 170, 210-215.

Fadel, A, Lafi, R., Aouni, Hafiane, A., Nacef, S., 2015, “Separation of Zinc lons
From Synthetically Prepared Brackish Water Using Electrodialysis; Effect
of Operating Parameters”, Desalination An Water Treatment., 1-9.

Farrel, S., Robert, Hesketh, P., Stwartdater , C., 2011, Exploring The Potential
Of Electrodialysis,Membranesin ChE Education, Rowan University.

Farrokhzad, H., Moghbeli, M,R., Gerve, T, V., Van der, 2015, “Surface
Modification Of Composite lon Exchange Membranes By Polyaniline,
Reactive & Functional Polymers “86, 161-167

Gain, E., Laborie,  Ph. Viers, Rakib, M., Durand, G., Hartmann, D., 2002,
“Ammonium  Nitrate Wastewater Treatment By Coupled Membrane
Electrolysis And Electrodialysis”, Journal of Aplied Electrochemistry,
Volume 32.

Gehm, M, E., 2003, “Propertise Of °Li”, http://creativecommons.org/licenses/by-
nc-sa/1.0, [ONLINE], Diakses 2 Maret, 2016.




UNIVERSITAS
GADJAH MADA

PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN

LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Georgieva, S,L., Nedeltcheva,K, T., 2013, ”Spectrophotometric Method For
Rapid Estimation Of The Oxygen Stoichiometry in  YBCO
Superconducting Material”., Cent Eur J. Chem, 11, 3, 391-397.

Ghander, A/N,S., Rahman, U,S., Zaidi, JM, S., 2006, “A modified
Elekctrodialytic Cell To Recover Heavy metals From Wastewater”,
Portugalaliae Electrochemica Acta, 24, 367-376.

Guang, Z, S., HeW, Z., Li, G, Ming., Z, X., Zhang, X, J., Huang, J, W., 2012,
“Recovery of Co and Li from Spent Lithium ion-Batteries by Combination
Method of Acid Leaching and Chemical Precipitation”., Science Direct,
2274-2281

Guo, Y., Zhenjun., M.A., Jubaunawi., A A., Paul, C., Long, D, N., 2016, “Using
Electrodialysis For Regeneration Of Ageous Lithium Chloride Solution In
Liquid Desicant Air Conditioning System”, Energy And Building, 285-
295.

Guyot, E., Seghir, S., Diliberto, S., Lecuire,J,M., Boulanger, C., 2012, “Lithium
Recovery By Electrochemical Transfer Junction Based On Intercalation
Host Matrix”, Electrochemistry Communications, 23, 29-52.

Habova, V., Karel, M., Mojmir, R., 1998, “Modern Method of Lactic Acid
Recovery from Fermentation Broth”, Czech J. Food i, 22, 3,87-94.

Haris, A., 2007,”Pengambilan Tembaga Dari Batuan Bornit (CusFeS,) Varias
Rapat Arus Dan Pengompleks EDTA Secara Elektrokimia’, JKA, X., 2.

Hoshino. T, 2013, Lithium Recovery from Seawater by Electrodiaysis Using
lonic Liquid-based Membrane Technology, ELSEVIER, Volume 317, 11-
16

Hossain, M.A., Ngo, H,H., Guo, W,S., Nghiem, L,D., Hai, F,I., Vigneswara, Sm
Nguyen, T,V., 2014, “Competitive Adsorption Of Metals On Cabbage
Waste Rom Multi-Metal Solutions”, Bioresource Technology 160, 79-88

Huang, L., Yao, B., Quan, X., Wu., 2013, “Complete Cobalt Recovery From
Cobalt Oxide in Self-Driven Microbia Fuel Cell-Microbian Electrolysis
Cell Systems”., Journal of Power Sources, 259, 54-64

[Imiyatul, 1., Kusuma, M., Wihda, Wi., Sdfina, R., Serfina, E., Hidayah, F, N.,
Adhidarma, A., 2013, Proses Pemisashan Dengan Membran,
http://indahchemi st.blogspot.co.id/2013/07/pemisahan-kimia.html,
[ONLINE], Diakses tanggal 20 November 2015.




PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN
LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Indah, 2009, Tugas Individu Mata Kuliah Kimia Unsur, Kobalt,
https.//indbongol z.files.wordpress.com/2011/02/kobal t.pdf, [ONLINE],
Diakses tanggal 20 Desember, 2015.

Jadhao, R, K., 2013, “Application Of Electro-Dialysis (Ed) To Remove Divalent
Metals lons From Wastewater”, International Journal of Chemical
Sciences and Applications, 4, 68-72

Jiang,C., Yaoming, W., Qiuyue, W., Hongyang, F., Tongwen, X., 2014,
“Production of Lithium Hydroxide from Lake Brines Through Electro-
Electrodialysis With Bipolar Membranes”, Ind. Eng.Chem.Res, 53, 6103-
6122

Joulié, M., Laucournet, R.., Billy, E.., 2011, “Hydrometallurgical Processes For
The Recovery Of High Vaue Metas From Spent Li-lon Batteries”,
French Atomic and Alter native Energies Commission, LITEN

Kabay, N., Arar, O., Samatya, S., Yuksel, U., Yuksel., M., 2008, “Separation Of
Fluoride From Aqueous Solution By Electrodialysis;Efect Of Process
Parameter And Other lonic Species”, Journal Of Hazardous Material,
107-113.

Kang, J., Senanayake., Gamini., Sohn J., Shin, S, M., 2010, “Recovery Of Cobalt
Sulfate From Lithium lon Battery By Reductive Leaching And Solvent
Extraction With Cyanex 272", Hydrometalurgy, 166-171.

Kariduganavar, Y ,M., Nagarale, K,R., Kittur, A A., Kulkarni, S.S., 2006, “lon-
Exchange Membranes" Preparative Methods For Electrodialysis And Fuel
Cdl Applications, Desalination™, 197, 225-246.

Kim S,H., Min, J, H., 2013, “Effect of Operating Conditions On The Treatment of
Brackish Groundwater by Electrodialysis”., Desalination And Water
Treatment, 51, 5132

Koter,S., Warszawski A., 2000, “Electromembrane Processes in Environment
Protection, Polish Journal of Environmental Studies’, 9, 45-56 .

Krol, J, J., 1999, “Monopolar And Bipolar lon Exchange Membranes”, THESIS,
Universiteit Twente, Enschede.

Kumar, M., Moonis, A., Zeid, A, A., Masoom, R, S., 2013, “Polyaniline
Modified Organic-Inorganic Hybrid Cation-Exchange Membranes For
The Separation Of Monovalent And Multivalent lons”, Desalination, 325,
95-103



PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN
LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Latupeirissa, J., Dwi, S., Nurul, H., Aprilita., 2009, “Pengaruh pH Dalam
Ekstraksi lon Logam Fe** Dan Ni%* Menggunakan Poli (Etil Eugeniloksi
Asetat)”

Lee, G, 2011, “Effect Operating Parameters On The Removal Performance Of
Electrodialysis For Trearing Wastewater Containing Cadmium,
Desalination And Water Treatment”, Volume 35, 150-157.

Li, H., Meng, H., Li, C., Li, L., 2009, “Compeitive Transport of lonic Liquid
During The electrodialyisis Process”, Desalination, 349-356.

Li, J., Zhou, M,L., Lin, J,Y., Yuan Y, W., Xu, Y, Q., Shen, J, N., 2015, “Mono-
Valent Cation Selective Membranes For Electrodialysis By Introducing
Polyquaternium-7 In A Commercial Cation Exchange Membrane”,
Journal of Membrane Science,486, 89-96.

Liu, J., Geise, G., Xi, L., Huijie, H., Fang, Z.,Yjie, F.,Michadl, H., Bruce., 2015,
“Patterned lon Exchange Membranes For Improved Power Production In
Microbia Reverse-Electrodialysis Cells”, Journal of Power Sources, 271,
437-443.

Lizuka, A., Yamashita, Y., Nagasawa, H., Yamasaki, A., Yanagisawa, Y., 2013,
“Separation Of Lithium And Cobalt From Waste Lithium-lon Batteries
Via Bipolar Membrane Electrodialysis Coupled With Chelation”, J. Sep.
Purif. Technol, 113, 33-41.

Lupi, C., Pasquali M., Dell’Era, A, 2004, “Nickel And Cobalt Recycling From
Lithium lon Batteries By Electrochemical Processes”, Waste Management,
25, 215-220.

Mahmoud, A and Hoadley, A, F,A., 2011, “An Evauation Of A Hybrid Ion
Exchange Electrodialysis Process In The Recovery Of Heavy Metals From
Simulated Dilute Industrial Wastewater”, Water Research , 46, 3364-
3376.

Manao, R,D., Alfianto, R., Sumarno., 2012., “Recovery Garam Lithium Pada Air
Tua (bittern) Dengan Metode Presipitasi”., Jurnal Teknologi Kimia dan
Industri, 1, 1, 292-297.

Maschlera, T. G., Friedricha, B.., Weyheb, R.., Heegnc, H., Rutzc, M., 2012,
“Development Of A Recycling Process For Li-lon Batteries”, Journal Of
Power Sources 207, 173- 182.

Meshram, P,., Pandey, B.D., Mankhand., 2014, “Extraction of Lithium From
Primary And Secondary Sourced By Pre-Treatment, Leaching And
Separation; A Comprehensive Review”, Hydrometalurgy, 150, 192-208.



PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN

LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

MIT Open CourseWare, 2009, “Electromembrane Processes. State-Ofthe-Art
Processes And Recent, Developments Development Summary”, Institut
fur Chemische Verfahrenstechnik, http://ocw.mit.edu/terms, [ONLINE],
Diakses 27 Oktober, 2015.

Mohammadi, T., Mohtada, S., Ahmad, M., Amir, R., 2005, “Zinc lon Remova
From Wastewater By Electrodialysis’, Ninth International Water
Technology Conference, Sharm El-Sheikh, Egypt.

Moura, R,C,A., Bertuol, D.A., Ferreira, C.A., Amado., F,D,R., 2012, “Study of
Chromium Remova by the Electrodialysis of Tannery and Metal-
Finishing Effluents”, Inter. J Chem. Eng., 2012.

Morrissey, P., Vesely, D., 2005, *‘Stability of SuphonateTypeMembrane in
Aqueous Bromine/Bromide Environments’, Journal of Membrane Science,
247, 169-178.

Nagasawa, H., Yamasaki, A., Lizuka, A., Kumagai, K., Yanagisawa, Y., 20009,
“A New Recovery Process Of Carbon Dioxide From Alkaline Carbonate
Solution Via Electrodialysis”, AICHE Journal, 55, 3286-3293.

Nikbakht, R.., Sadrzadeh., Mohammadi,T., 2007, “Effect of Operating Parameter
on Concentration OfCitric Acid Using Electrodialyisis”, J.Food Eng, 83,
596-604.

Ogutverern, U, B., Koparal, S., Ozel, E., 1996, “Elekctrodialyisis For The
Removal Of Copper lon From Wastewater’”, J Environm.Sci.Health,
749,1996.

Oswal et al., 2010, “Comparative Sudy of lon-Lithium Baterry”, University Of
Southern Califonia,

Park, S,M., Yeon., S, U., Seok, Y, J., Sang, J, W., Kitae, B., 2015, “Selective
Recovery od Dissolved Metal From Mine Drainage Using Electrochemical
Reactions”, Electrochimica Acta, 181 , 248-254.

Parsa, N., Ahmad, M., Arjomand, M,Z., Mohammad, A, M, 2015, “Recovery
Of Lithium lons From Sodium-Contaminated Lithium Bromide
Solution By Using Electrodialysis Process”, Chemical Engineering
Research And Design, 98, 81-88

Peraki, M., Ghanzanfari, E., Pinder, G., Harrington, T, F., 2016, “Electrodialysis;
An Aplication For The Environmental Protection”, Separation And
Purification Technology, 161, 96-103



PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN
LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Peterson, D,S., 2014, “lon Exchange Membranes, Encyclopedia of Microfluidic
And Nanofluidics™, page 1-5, Springer US, New Y ork, United States.

Petrov, N., Figura, P., Chen, Q., Valverde, C., Hurtubise, R., 2007, “Metrology In
Electroless Cobalt Plating”, United States Patent Application Publication,
US 2009/0155468 A 1.

Pirkanniemmi, M, N, A., 2012, “Electroactive lon Exchange Membrane™,
Departement of chemical Engineering, Abo Akademi Univesity, Finland.

Poucelly, G., Sistat, P., Belashova, E.D., 2000, “Electrochemica Study Of lon
Transfer in lon Exchange Membrane System: Experiment and
Interpretation”, Procedia Engineering, 44, 398-400

Redjeki, S., 2012, “Pemisahan Logam Merkuri Dengan Elektrodialisis”, Jurnal
Teknik Kimia, 1, 2, 65-69.

Rohib dan Wahyuadi, J., 2013, “Studi Ekstraksi Litium Dari Mineral Sugilite
Dengan Metode Roasting Menggunakan Kalium Sulfat (K»SO,) dan
Pelindian Air”, Depatemen Teknik metalurgi,Universitas Indonesia,
Depok.

Sadrzadeh, M., Kaviani, A., Mohammadi, T., 2007, “Mathematical Modelling Of
Desalination by Electrodialyisis”. Tenth International Water Technology
Conference, IWTC10 2006, Alexandria

Sadyrbaeva, T, Zh., 2016, “Remova Of Chromium(V1) From Aqueous Solutions
Using A Novel Hybrid Liquid Membrane—Electrodialysis Process”,
Chemical Engineering and Processing. 99, 183-191

Saragih, E, B., 2011, “Studi Inframerah Dari Kompleks Fe( li), Co(li), Ni(li),
Cu(li), Zn(li) Dengan Anion Karboksilat”, [SKRIPSI], Departemen
Kimia, Fakultas Matematika Dan IImu Pengetahuan Alam, Universitas
Sumatera Utara, Medan

Sata, T, 1991, “Preparation And Characterization Of lon exchange Membranes,
Royal Society Of Chemistry”, United Kingdom.

Sata,T., 2004, lon Exchange Membrane, Preparation, Characterization,
Modification and Application, The Royal Society Of Chemistry, Science
Park, Milton Road, Cambridgge

Sumarno., A, Ratnawati., Nugroho., 2012, “Recovery Garam Lithium Pada Air
Tua (bittern) Dengan Metode Presipitasi”, Jurnal Teknik, 33,No 2.



PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN

LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Sutrisna, P.D., 2012, “Bipolar Membrane Technologies, Teknologi Atraktif
Untuk Produksi Asam dan Basa”, Jurusan Teknik Kimia, Fakutas Teknik,
Universitas Surabaya, Surabaya.

Tanaka, Y., Hazime, U., Masayoshi, M., 2011, “Continuous lon-Exchange
Membrane Electrodialysis Of Mother Liquid Discharged From A Salt-
Manufacturing Plant And Transport Of ClI° lons And SO,* lons”,
Membrane Water Treatment, 3,63-76.

Tas, S.,H., Miedema, H., Nijmeijer, K., 2012 lon Exchange Membrane For The
Selective Separation of Monovalent Cation, Proceding Engineering 44,
1101-1102

Tran, A, Moda, T.K., Jiuyang, Lin., Boudewijn, M., Lui, P.,, Van Der Bart,
Bruggen., 2015,” Simultaneous Regeneration Of Inorganic Acid And
Base From A Metal Washing Step Wastewater By Bipolar Membrane
Electrodialysis After Pretreatment By Crystallization In A fluidized Pellet
Reactor”, Journal of Membrane Science, 473, 118-127.

Valero, F., Angel, B., Arbos, R.., 2011, “Electrodialysis Technology, Theory and
Applications”, Aigues Ter Llobregat (ATLL), Spain.

Vogel, 1985, Buku Teks Analisis Anorganik Kualitatif Makro dan Semimikro, PT
Kaman Media Pustaka, Jakarta.

Wang, Q., Ying, T., Jiag, T., Yang, D, D., Jahangir, M., 2009, “Demineralization
Of Soben Oligosacharides Extract From Sweet Slurry By Convential
Electrodialyisis™, J, Food, Eng, 95, 410-415.

Wilhelm, F., 2011, “Bipolar Membrane Electrodialysis”, Twente University
Press, Enschede.

Wu, C,H., 2012, “Low Energy Consumption Industrial Production Of Ultra Fine
Spherical Cobalt Powder”, Intech.

Wulandari, 1., 2014,” Laporan Praktikum Kimia Analitik Kompleksometri”,
Sekolah Tinggi Analisis BAkti Asih, Bandung.

Yasuyuki, F And Kiyonori, H., 2004, “Advanced Treatment Of Swine
Wastewater By Electrodialysis With A Tubular lon Exchange Membrane”,
Animal Science Journal, 75,5, 479-485.

Yazicigil. And Oztekin, Y., 2005, “Boron Removal By Electrodialysis With
Anion-Exchange Membranes”, Desalination, 190, 71-78.



PENGARUH TEGANGAN LISTRIK, LAJU ALIR, KONSENTRASI ION, DAN ZAT PENGKHELAT PADA
PROSES PEMISAHAN

LITHIUM DARILARUTAN LITHIUM-COBALT DENGAN METODE ELEKTRODIALISIS

DINI NUR AFIFAH, Ir. Imam Prasetyo, M.Eng., Ph.D.; Ir. Supranto, M.Sc., Ph.D.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2016 | Diunduh dari http://etd.repository.ugm.ac.id/

Zhang, J., Wilkinson, D, P., Wang, H., Liu, S., 2005, “FTIR And Electrochemical
Observation Of Water Content Reduction In A Thin Nafion ® film
nduced By An Impregnation Of Metal Complex Cations”, Electrochemical
Acta, 50, 4082-4088.

Zaharah., Anita, T., Wahyuni, N., 2012, “Adsorpsi Timbal (I1I) Oleh Selulosa
Limbah Jerami Padi Teraktivasi Asam Nitrat Pengaruh pH Dan Waktu
Kontak”, JKK, 2012, 1 (1), 1-7.

Zhecheva, E., Stoyanova, R.., Zarkova., 1996,” Lithium Doping Of Cobalt-Nickel
Spinel Oxides At Low Temperature”, Material Researh Bulletin, 31, 6,
593-602

Zheng, Y., Li, Z., Xueli, G., Congjie C., 2015, “The Treatment Of Cyanide From
Gold Mine Effluent By A Novel five-Compartment Electrodialysis”,
Electrochimica Acta, 169, 150-158.



