Sintesis LiMxMn2-xO4 Terdoping Co, Ni, Cr dan Aplikasinya sebagai Katoda Baterai Litium
DYAH PURWANINGSIH, Drs. Roto, M.Eng., Ph.D.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Aditha, S.K., Kurdekar, A.D., Chunduri, L.A.A., Patnaik, S., and Kamisetti, V.,
2016, Aqueous based reflux method for green synthesis of nanostructures:
Application in CZTS synthesis, MethodsX., 3, 35-42.

Aifantis, K.E., Hackney, S.A., and Kumar, R.V., 2010, High Energy Density
Lithium Batteries, Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim.

Aklalouch, M., Manuel, J., Rojas, R.M., Saadoune, I., and Maria, J., 2008,
Chromium doping as a new approach to improve the cycling performance at
high temperature of 5 V LiNiosMn1504 based positive electrode, J. Power
Sources., 185, 501-511.

Altomare, a., Giacovazzo, C., Grazia, a., Moliterni, G., and Rizzi, R., 2004, Direct
methods optimised for solving crystal structure by powder diffraction data:
Limits, strategies, and prospects, J. Res. Natl. Inst. Stand. Technol., 109, 125.

Altomare, A., Camalli, M., Cuocci, C., Giacovazzo, C., Moliterni, A., and Rizzi,
R., 2009, EXPO2009: Structure solution by powder data in direct and
reciprocal space, J. Appl. Crystallogr., 42, 1197-1202.

Amarilla, J.M., Rojas, R.M., Pico, F., Pascual, L., Petrov, K., Kovacheva, D., et al.,
2007, Nanosized LiMyMn2-yO4 (M=Cr, Co and Ni ) spinels synthesized by a
sucrose-aided combustion method Structural characterization and
electrochemical properties, J. Power Sources., 174, 1212-1217.

Armand, M. and Tarascon, J.-M., 2008, Building better batteries, Nature., 451,
652-7.

Arora, P., Popov, B., and White, R.E., 1998, Electrochemical Investigations of
Cobalt-Doped LiMn204 as Cathode Material for Lithium-lon Batteries, J.
Electrochem. Soc., 145, 807.

Belharouak, 1., 2012, Lithium lon Batteries-New Developments,1% ed., InTech,
Belharouak.

Brodd, R.J., Yoshio, M., and Kozawa, A., 2009, Lithium-lon Batteries, 1% ed.,
Springer, New York.

Chen, J., 2013a, A review of nanostructured lithium ion battery materials via low
temperature synthesis, Recent Pat. Nanotechnol., 7, 2-12.

Chen, J., 2013b, Recent Progress in Advanced Materials for Lithium lon Batteries,
Materials (Basel)., 6, 156-183.

Daniel, C. and Besenhard, O., 2011, Handbook of Battery Materials, 2" ed., Wiley-
VCH Verlag GmbH & Co. KGaA, Weinheim.

68



Sintesis LiMxMn2-xO4 Terdoping Co, Ni, Cr dan Aplikasinya sebagai Katoda Baterai Litium
DYAH PURWANINGSIH, Drs. Roto, M.Eng., Ph.D.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

David, W.I.F., Shankland, K., McCusker, L.B., and Baerlocher, C., 2006, Structure
determination from powder diffraction data, 1% ed.,, OXFORD University
Press, New York.

Dimesso, L., Forster, C., Jaegermann, W., Khanderi, J.P., Tempel, H., Popp, a, et
al., 2012, Developments in nanostructured LiIMPO4 (M = Fe, Co, Ni, Mn)
composites based on three dimensional carbon architecture, Chem. Soc. Rev.,
41, 5068-80.

Dong, Z., Huang, Y., Jia, D., and Guo, Z., 2010, Preparation and performance
comparison of LiMn203.95Bro0s and LiMn20O3.95Bro.05/SiO2 cathode materials
for lithium-ion battery, J. Solid State Electrochem., 15, 725-730.

Dxphu, L.W., Lg, W., Dqg, O., and Frpphufldoo, L.Q., 2007, XRD and impedance
spectroscopy study of phase transitions in nanocrystalline Li-Mn, Funct.
Mater., 14, 468-474.

Fahlman, B.D., 2011, Materials Chemistry, 2"ed., Fahlman, B.D., Springer, Mount
Pleasant.

Fergus, J.W., 2010, Recent developments in cathode materials for lithium ion
batteries, J. Power Sources., 195, 939-954.

Fleischer., M., Richmond, W.E., and Evans, H.T., 1962, Studies of the manganese
oxides. V. Ramsdellite, MnO2, an orthorhombic dimorph of pyrolusite, Am.
Mineral. , 47, 47-58.

Gaddy, J., Lamsal, J., Petrovic, M., Montfrooij, W., Schmets, A., and Vojta, T.,
2009, Magnetic ordering in the spinel compound Li[Mn 2-«Lix]Oa4 (x=0,04), J.
Appl. Phys., 105, 07D532.

Gnanaraj, J.S., Pol, V.G., Gedanken, A., and Aurbach, D., 2003, Improving the
high-temperature performance of LiMn2O4 spinel electrodes by coating the
active mass with MgO via a sonochemical method, Electrochem. commun., 5,
940-945.

Goriparti, S., Miele, E., De Angelis, F., Di Fabrizio, E., Proietti Zaccaria, R., and
Capiglia, C., 2014, Review on recent progress of nanostructured anode
materials for Li-ion batteries, J. Power Sources., 257.

Gu, X., Li, X., Xu, L., and Xu, H., 2012, Synthesis of spinel LiNixMn2xO4 (x= 0,
0,1, 0,16) and their high rate charge-discharge performances, Int. J.
Electrochem. Sci., 7, 2504-2512.

Guo, H.J,, Li, Q.H., Li, X.H., Wang, Z.X., and Peng, W.J., 2011, Novel synthesis
of LiMn2O4 with large tap density by oxidation of manganese powder, Energy
Convers. Manag., 52.



Sintesis LiMxMn2-xO4 Terdoping Co, Ni, Cr dan Aplikasinya sebagai Katoda Baterai Litium
DYAH PURWANINGSIH, Drs. Roto, M.Eng., Ph.D.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Hammond, J.L., Formisano, N., Estrela, P., Carrara, S., and Tkac, J., 2016,
Electrochemical biosensors and nanobiosensors, Essays Biochem., 60, 69-80.

He, W., Zhang, Y., Zhang, X., Wang, H., and Yan, H., 2003, Low temperature
preparation of nanocrystalline Mn203 via ethanol-thermal reduction of MnO,
J. Cryst. Growth., 252, 285-288.

Hu, M., Pang, X., and Zhou, Z., 2013, Recent progress in high-voltage lithium ion
batteries, J. Power Sources., 237, 229-242.

Hwang, J.T., Park, S. Bin, Park, C.K., and Jang, H., 2011, The Sintering
Temperature Effect on Electrochemical Properties of LiMn2Oa, Bull. Korean
Chem Soc., 32, 3952-3958.

Julien, C.M. and Massot, M., 2003, Lattice vibrations of materials for lithium
rechargeable batteries I . Lithium manganese oxide spinel, Mater. Sci. Eng.,
97, 217-230.

Kanevskii, L.S. and Dubasova, V.S., 2005, Degradation of Lithium-lon batteries
and how to fight it: A review. Russ, J. Electrochem., 41, 1-16.

Kim, D.K., Muralidharan, P., Lee, H.-W., Ruffo, R., Yang, Y., Chan, C.K,, et al.,
2008, Spinel LiMn204 nanorods as lithium ion battery cathodes, Nano Lett., 8,
3948-52.

Kim, H. and Popov, B.N., 2003, Synthesis and Characterization of MnO>-Based
Mixed Oxides as Supercapacitors, J. Electrochem. Soc., 150, D56.

Kumar, V.G., Gnanara, J.S., David, S. Ben, Pi, D.M., E, E.R.H. Van, Gedanken,
A., and A, D., 2003, An Aqueous Reduction Method to Synthesize Spinel
LiMn204 Nanoparticles as a Cathode Material for Rechargeable Lithium-lon
Batteries, Chem. Mater., 15.22, 4211-4216.

Lee, H.-W., Muralidharan, P., Ruffo, R., Mari, C.M., Cui, Y., and Kim, D.K., 2010,
Ultrathin spinel LiMn2O4 nanowires as high power cathode materials for Li-
ion batteries, Nano Lett., 10, 3852—-3856.

Lee, M.-J,, Lee, S., Oh, P., Kim, Y., and Cho, J., 2014, High Performance LiMn204
Cathode Materials Grown with Epitaxial Layered Nanostructure for Li-lon
Batteries, Nano Lett., 14, 993-999.

Li, X., Xu, Y., and Wang, C., 2009, Novel approach to preparation of LiMn204
core/LiNixMn2.xO4 shell composite, Appl. Surf. Sci., 255, 5651-5655.

Liu, J., Chen, H., Xie, J., Sun, Z., Wu, N., and Wu, B., 2014, Electrochemical
performance studies of Li-rich cathode materials with different primary
particle sizes, J. Power Sources., 251, 208-214.

Liu, Q., Wang, S., Tan, H., Yang, Z., and Zeng, J., 2013, Preparation and Doping



Sintesis LiMxMn2-xO4 Terdoping Co, Ni, Cr dan Aplikasinya sebagai Katoda Baterai Litium
DYAH PURWANINGSIH, Drs. Roto, M.Eng., Ph.D.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Mode of Doped LiMn20O4 for Li-lon Batteries, Energies., 6, 1718-1730.

Luo, J.Y., Xiong, H.M., and Xia, Y.Y., 2008, LiMn20s nanorods, nanothorn
microspheres, and hollow nanospheres as enhanced cathode materials of
lithium ion battery, J. Phys. Chem. C., 112, 12051-12057.

Mao, J., Ma, M., Liu, P., Hu, J., Shao, G., and Battaglia, V., 2016, The effect of
cobalt doping on the morphology and electrochemical, Solid State lonics., 292,
70-74.

McArdle, P., 2017, Oscail, a program package for small-molecule single-crystal
crystallography with crystal morphology prediction and molecular modelling,
J. Appl. Crystallogr., 50, 320-326.

Momchilov, A. and Manev, V., 1993, Rechargeable lithium battery with spinel-
related MnOy, Il Optimization of the LiMn204 synthesis conditions, J. Power
Sources., 41, 305-314.

Park, H., Kim, J., and Lee, C., 2001, Synthesis of LiMn2O4 powder by auto-ignited
combustion of poly ( acrylic acid )-metal nitrate precursor, J. Power Sources.,
92, 124-130.

Park, K., Yeon, D., Hwa, J., Park, J., Doo, S., and Choi, B., 2017, Spinel-embedded
lithium-rich oxide composites for Li-ion batteries, J. Power Sources., 360,
453-459.

Parvathy, S., Ranjusha, R., Sujith, K., Subramanian, K.R. V., Sivakumar, N., Nair,
S. V., and Balakrishnan, A., 2012, Cycling Performance of Nanocrystalline
LiMn20O4 Thin Films via Electrophoresis, J. Nanomater., 2012, 1-6.

Patil, A., Patil, V., Wook Shin, D., Choi, J.-W., Paik, D.-S., and Yoon, S.-J., 2008,
Issue and challenges facing rechargeable thin film lithium batteries, Mater.
Res. Bull., 43, 1913-1942.

Peng, C., Bai, H., Xiang, M., Su, C., Liu, G., and Guo, J., 2014, Effect of calcination
temperature on the electrochemical properties of spinel LiMn2O4 prepared by
solid-state combustion synthesis, Int. J. Electrochem. Sci., 9, 1791-1798.

Post, J.E., 1999, Manganese oxide minerals: crystal structures and economic and
environmental significance, Proc. Natl. Acad. Sci. U. S. A., 96, 3447-54.

Praasb, H., 1996, Influence of processing on the Li:Mn ratio in spinel phases of the
system Li1+xMn2xQO4-5, Solid State lonics., 2738, 221-231.

Purwaningsih, D., Sutrisno, H., and Lestari, D.Y., 2014, Effects Of Calcination
Temperatures On Synthesis Of LiMn2O4 By Polymer Matrix-Based Alkaline
Deposition Method, Proceeding Int. Conf. Res. Implement. Educ. Math. Sci.,
18-20 May 2014, 35-41, Yogyakarta.



Sintesis LiMxMn2-xO4 Terdoping Co, Ni, Cr dan Aplikasinya sebagai Katoda Baterai Litium
DYAH PURWANINGSIH, Drs. Roto, M.Eng., Ph.D.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Ramana, C. V., Massot, M., and Julien, C.M., 2005, XPS and Raman spectroscopic
characterization of LiMn2O4 spinels, Surf. Interface Anal., 37, 412-416.

Rao, B.N., Muralidharan, P., Kumar, P.R., Venkateswarlu, M., and Satyanarayana,
N., 2014, Fast and Facile Synthesis of LiMn20O4 Nanorods for Li lon Battery
by Microwave Assisted Hydrothermal and Solid State Reaction Methods, Int.
J. Electrochem. Sci., 9, 1207-1220.

Rao, M.M., Jayalakshmi, M., Schaf, O., Wulff, H., Guth, U., and Scholz, F., 2001,
Electrochemical behaviour of solid lithium cobaltate (LiCoO2) and lithium
manganate (LiMn2O4) in an aqueous electrolyte system, J. Solid State
Electrochem., 5, 50-56.

Rissanene, K., Gavezzotti, A., Houk, K.N., Olivucci, M., and Theim, J., 2012,
Advanced X-Ray Crystallography, Springer, Berlin.

Ritchie, A. and Howard, W., 2006, Recent developments and likely advances in
lithium-ion batteries, J. Power Sources., 162, 809-812.

Roisnel, T. and Rodriguez-Carvajal, J., 2001, WinPLOTR: a Windows tool for
powder diffraction patterns analysis, Mater. Sci. Forum., 378-381, 118-123.

Rojas, R.M., Amarilla, J.M., Pascual, L., Rojo, J.M., Kovacheva, D., and Petrov,
K., 2006, Combustion synthesis of nanocrystalline LiNiyCo1-2yMni+yOa
spinels for 5 V cathode materials Characterization and electrochemical
properties, J. Power Sources., 160, 529-535.

Shannon, B.Y.R.D., H, M., Baur, N.H., Gibbs, O.H., Eu, M., and Cu, V., 1976,
Revised Effective lonic Radii and Systematic Studies of Interatomie Distances
in Halides and Chaleogenides, Acta Crystallogr., A32, 751.

Shen, P., Huang, Y., Liu, L., Jia, D., and Guo, Z., 2005, Synthesis and
electrochemical performance of LiCryMn2.x04(x=0,02,0,05,0,08,0,10)
powders by ultrasonic coprecipitation, J. Solid State Electrochem., 10, 929—
933.

Song, M.-K., Park, S., Alamgir, F.M., Cho, J., and Liu, M., 2011, Nanostructured
electrodes for lithium-ion and lithium-air batteries: the latest developments,
challenges, and perspectives, Mater. Sci. Eng. R Reports., 72, 203-252.

Stephan, A.M., Renganathan, N.G., Gopukumar, S., Subramanian, V., and Bobba,
R., 2004, Cycling behavior of LiNixCoyMn,x.yO4 prepared by sol—gel route,
Solid State lon., 175, 291-295.

Subramanian, V., Zhu, H., and Wei, B., 2006, Nanostructured MnO.: Hydrothermal
synthesis and electrochemical properties as a supercapacitor electrode
material, J. Power Sources., 159, 361-364.



Sintesis LiMxMn2-xO4 Terdoping Co, Ni, Cr dan Aplikasinya sebagai Katoda Baterai Litium
DYAH PURWANINGSIH, Drs. Roto, M.Eng., Ph.D.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Sun, Y., Kim, D., Jin, S., Hyung, Y., Moon, S., and Park, D., 1998, Synthesis and
cycling ehavior of LiMn204 Cathode Materials Prepared by Glycine-assisted
Sol-Gel Method for Lithium Secondary Batteries, Korean J. Chem. Eng., 15,
64-70.

Suryakala, K., Kalaignan, G.P., and Vasudevan, T., 2006, Synthesis and
electrochemical improvement of nanocrystalline LiMnz.xMgxOs powder
using sol-gel method, Int.J.Electrochem.Sci., 1, 372-378.

Thackeray, M., Division, C.T., and Program, E.T., 1997, Manganese oxides for
lithium batteries, Prog.Solid St. Chem., 25, 3-4.

Thackeray, M.M., 1999, Spinel Electrodes for Lithium Batteries, J. Am. Ceram.
Soc., 82, 3347-3354.

Toby, B.H., 2012, R factors in Rietveld analysis: How good is good enough?
Powder Diffr., 21, 67-70.

Wan, C., Nuli, Y., Zhuang, J., and Jiang, Z., 2002, Synthesis of spinel LiMn;O4
using direct solid state reaction, Mater. Lett., 56, 357-363.

Wang, D., Liu, L.-M., Zhao, S.-J., Li, B.-H., Liu, H., and Lang, X.-F., 2013, B-
MnO; as a cathode material for lithium ion batteries from first principles
calculations, Phys. Chem. Chem. Phys., 15, 9075-9083.

Wang, F.X., Xiao, S.Y., Shi, Y., Liu, L.L., Zhu, Y.S., Wu, Y.P., etal., 2013, Spinel
LiNixMn2xO4 as cathode material for aqueous rechargeable lithium batteries,
Electrochim. Acta., 93, 301-306.

West, A.R., 2014, Solid State Chemistry,2™ Ed., Wiley, New York.

Whittingham, M.S., 2004, Lithium batteries and cathode materials, Chem. Rev.,
104, 4271-4301.

Will, G., 2006, Powder diffraction: The rietveld method and the two stage method
to determine and refine crystal structures from powder diffraction data,
Springer, Berlin

Xiao, L., Guo, Y., Qu, D., Deng, B., Liu, H., and Tang, D., 2013, Influence of
particle sizes and morphologies on the electrochemical performances of spinel
LiMn204 cathode materials, J. Power Sources., 225, 286-292.

Xu, B., Qian, D., Wang, Z., and Meng, Y.S., 2012, Recent progress in cathode
materials research for advanced lithium ion batteries, Mater. Sci. Eng. R
Reports., 73, 51-65.

Xu, J., Dou, S., Liu, H., and Dai, L., 2013, Cathode materials for next generation
lithium ion batteries, Nano Energy., 2, 439-442.



Sintesis LiMxMn2-xO4 Terdoping Co, Ni, Cr dan Aplikasinya sebagai Katoda Baterai Litium
DYAH PURWANINGSIH, Drs. Roto, M.Eng., Ph.D.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Yao, J., Lv, L., Shen, C., and Zhang, P., 2013, Nano-sized spinel LiMn204 powder
fabricated via modified dynamic hydrothermal synthesis, Ceram. Int., 39,
3359-3364.

Yonemura, M., Yamada, A., Kobayashi, H., and Tabuchi, M., 2004, Synthesis ,
structure , and phase relationship in lithium manganese oxide spinel, J. Mater.
Chem., 14, 1948-1958.

Yoon, Y.K., Park, CW., Ahn, H.Y., Kim, D.H., Lee, Y.S., and Kim, J., 2007,
Synthesis and characterization of spinel type high-power cathode materials
LiMxMn2.xO4(M=Ni, Co, Cr), J. Phys. Chem. Solids., 68, 780-784.

Young, R., 1993, The Rietveld Method, OXFORD University Press, Atlanta.

Zhan, D., Yang, F., Zhang, Q., Hu, X., and Peng, T., 2014, Electrochimica Acta
Effect of solid-state reaction temperature on electrochemical performance of
LiMn204 submicro-rods as cathode material for Li-ion battery by using a-
MnOOH submicro-rods as self-template, Electrochim. Acta., 129, 364-372.

Zhang, Y., Huo, Q., Du, P., Wang, L., Zhang, A., Song, Y., et al., 2012, Advances
in new cathode material LiFePO4 for lithium-ion batteries. Synth. Met., 162,
1315-1326.



Sintesis LiMxMn2-xO4 Terdoping Co, Ni, Cr dan Aplikasinya sebagai Katoda Baterai Litium
DYAH PURWANINGSIH, Drs. Roto, M.Eng., Ph.D.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

&

UNIVERSITAS
GADJAH MADA

75



