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ABSTRACT

In this work, we studied the graph of impedance spectroscopy of a solid polymer electrolyte at
room temperature for lithium-ion batteries and its temperature dependence. When studying solid
polymer electrolytes, Nyquist coordinates and electrochemical impedance spectroscopy were
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used. The ionic conductivity of the electrolyte was 6.39-107° -
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which was achieved with a sample thickness of 0.033 cm.
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at 373 K. Maximum conductivity electrolyte based on LiTf>was 3,075+ 107°

KEYWORDS: Li-lon, Polymer Electrolyte (PE), Impedance Spectroscopy, Polymethyl
Methacrylate (PMMA), Conductivity.

REFERENCES

1] H. Kato, Y. Yamamoto, M. Nagamine, and Y. Nishi, “Lithium ion rechargeable
batteries,”  Proc. =~ WESCON 1993  Conf. Rec., pp. 210-214, 1993, doi:
10.1109/WESCON.1993.488436.

[2] Y. Li, J. Wang, J. Tang, Y. Liu, and Y. He, “Conductive performances of solid polymer
electrolyte films based on PVB/LiClO4 plasticized by PEG200, PEG400 and PEG600,” J. Power
Sources, vol. 187, no. 2, pp. 305-311, 2009, doi: 10.1016/j.jpowsour.2008.11.126.

[3] W. H. Meyer, “Polymer electrolytes for lithium-ion batteries,” Adv. Mater., 1998, doi:
10.1002/(SICI)1521-4095(199804)10:6<439::AID-ADMA439>3.0.CO;2-1.

4] M. Salami, H. Louis, O. O. Amusan, and O. Thomas, “Polymer-based Material for
Lithium-Ion Batteries: Material Engineering, Structure, Device Performance and Challenges.,”

ACADEMICIA: An International Multidisciplinary Research Journal
https://saarj.com


mailto:uktamaliyevb@mail.ru

ACADEMICIA

ISSN: 2249-7137 Vol. 11, Issue 7, July 2021 Impact Factor: SJIF 2021 = 7.492

Asian J. Nanosci. Mater., vol. 2, no. 1, pp. 1-26, 2018.

[5] M. Y. Chong et al., “Effects of ionic liquid on the hydroxylpropylmethyl cellulose
(HPMC) solid polymer electrolyte,” lonics (Kiel)., 2016, doi: 10.1007/s11581-016-1768-0.

[6] A. Arya and A. L. Sharma, Polymer electrolytes for lithium ion batteries: a critical study,
vol. 23, no. 3. Ionics, 2017.

7] N. H. Zainol, S. M. Samin, L. Othman, K. B. M. Isa, W. G. Chong, and Z. Osman,
“Magnesium ion-based gel polymer electrolytes: lonic conduction and infrared spectroscopy
studies,” Int. J. Electrochem. Sci., vol. §, no. 3, pp. 3602-3614, 2013.

[8] S. N. F. Yusuf, S. Z. Yusof, M. Z. Kufian, and L. P. Teo, “Preparation and electrical
characterization of polymer electrolytes: A review,” Mater. Today Proc., vol. 17, pp. 446458,
2019, doi: 10.1016/j.matpr.2019.06.475.

[9] A. K. Arof, N. A. Mat Nor, N. Aziz, M. Z. Kufian, A. A. Abdulaziz, and O. O.
Mamatkarimov, “Investigation on morphology of composite poly(ethylene oxide)cellulose
nanofibers,” Mater. Today Proc., vol. 17, pp. 388-393, 2019, doi: 10.1016/j.matpr.2019.06.265.

[10] A. K. Arof, S. Amirudin, S. Z. Yusof, and I. M. Noor, “A method based on impedance
spectroscopy to determine transport properties of polymer electrolytes,” Phys. Chem. Chem.
Phys., vol. 16, no. 5, pp. 1856—1867, 2014, doi: 10.1039/c3cp53830c.

[11] Z. Osman and A. K. Arof, “FTIR studies of chitosan acetate based polymer electrolytes,”
Electrochim. Acta, vol. 48, no. 8, pp. 993-999, 2003, doi: 10.1016/S0013-4686(02)00812-5.

[12] A. Abdukarimov. “DSSC (Dye Sensitized Solar Cell) solar cells and some of their
physical properties” Scientific Bulletin of Namangan State University 2 (1), 17-22.

[13] Z. Zainuddin, D. Hambali, 1. Supa’at, and Z. Osman, “lonic conductivity, ionic transport
and electrochemical characterizations of plastic crystal polymer electrolytes,” lonics (Kiel)., vol.
23, no. 2, pp. 265-273, 2017, doi: 10.1007/s11581-016-1836-5.

[14] S. N. F. Yusuf and A. K. Arof, “Polymer electrolytes for lithium ion batteries and
challenges: Part 11,” Polym. Electrolytes Charact. Tech. Energy Appl., pp. 201-230, 2019, doi:
10.1002/9783527805457.ch8.

[15] A. Abdukarimov, S. Shah, and L. P. T. M. H. Buraidah, “Characteristics of dye -
sensitized solar cells ( DSSCs ) using liquid and gel polymer electrolytes with
tetrapropylammonium salt,” Opt. Quantum Electron., pp. 1-15, 2020, doi: 10.1007/s11082-020-
02264-1.

ACADEMICIA: An International Multidisciplinary Research Journal
https://saarj.com



