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Abstract

Extralithiated chromium-doped finely divided

lithium-manganese spinels are synthesized as a

result of a two-step solid-phase process with use

made of the fusion-saturation method. The spinels

are intended for application as cathodic materials

in lithium-ion batteries. The phase composition

and structural characteristics of samples of

cathodic materials of the type Li Mn Cr O  are

studied. The samples with x = 1.0−1.2 and y =

0−0.5 are characterized by phase purity and cubic

syngony with parameter a = 0.817−0.823 nm and a

disperseness equal to 1–2 nm. The maximum

content of chromium and lithium in Li Mn Cr

O  that does not lead to violation of cubic syngony
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is determined. Lithium excess in the cathodic

material that does not exceed 0.2 formula units

may be used for compensating the irreversible

capacity. Replacing some manganese atoms by

chromium may facilitate retention of the

structures’s integrity in the course of cycling.

References

https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1134%2FS1023193506110097
https://www.deepdyve.com/lp/springer-journal/cathodic-materials-for-lithium-ion-batteries-based-on-spinels-lixmn2-5YTTYyQdYC?key=springer
https://www.springernature.com/gp/librarians/licensing/license-options?&abtest=v2


3/2/23, 8:20 PM Cathodic materials for lithium-ion batteries based on spinels Li x Mn2−y Me y O4: Synthesis, phase composition, and structure…

https://link.springer.com/article/10.1134/S1023193506110097 3/8

1. Ganesh Kumar, V., Gnanaraj, J.S., Ben-David,

S., Pickup, D.M., Van-Eck, E.R.H., Gedanken,

A., and Aurbach, D., Chem. Mater., 2003, vol.

15, p. 4211.

2. McGraw, J.M., Perkins, J.D., Zhang, J.G., Liu,

P., Parilla, P.A., Turner, J., Schulz, D.L., Curtis,

C.J., and Ginley, D.S., Solid State Ionics, 1998,

vol. 115, p. 407.

3. Zhu, J.J., Lu, Z.H., Aruna, S.T., Aurbach, D.,

and Gedanken, A., Chem. Mater., 2000, vol. 12,

p. 604.

4. Sides, C.R., Li, N.C., Patrissi, C.J., Scrosati, B.,

and Martin, C.R., Mater. Res. Bull., 2002, vol.

27, p. 604.

5. Levi, E., Zinigrad, E., Teller, H., Levi, M.D.,

Aurbach, D., Mengeritsky, E., Elster, E., Dan, P.,

Granot, E., and Yamin, H.J., J. Electrochem.

Soc., 1997, vol. 144, p. 4133.

6. Wan, C.Y., Nuli, Y., Zhuang, J.H., and Jiang,

Z.Y., Mater. Lett., 2002, vol. 56, p. 357.

7. Pistoia, G., Antonini, A., and Zane, D., Solid

State Ionics, 1995, vol. 78, p. 115.



3/2/23, 8:20 PM Cathodic materials for lithium-ion batteries based on spinels Li x Mn2−y Me y O4: Synthesis, phase composition, and structure…

https://link.springer.com/article/10.1134/S1023193506110097 4/8

8. Dunkan, J., Leroux, F., Corbett, J.M., and

Nazar, L.F., J. Electrochem. Soc., 1998, vol. 145,

p. 3746.

9. Zhang, F. and Whittingam, S., Electrochem. and

Solid State Lett, 2000, vol. 7, p. 309.

10. Taniguchi, J., Lim, C.K., Song, D., and

Wakihara, M., Solid State Ionics, 2002, vol.

146, p. 239.

11. Koksbang, R., Barker, J., Shi, H., and Saidi, Y.,

Solid State Ionics, 1996, vol. 84, p. 1.

12. Tarascon, J.M., Wang, E., Shokoochi, F.K.,

McKinnon, W.R., and Colson, S., J.

Electrochem. Soc., 1991, vol. 138, p. 2559.

13. Taniguchi, I., Lim, C.K., Song, D., and

Wakihara, M., Solid State Ionics, 2002, vol.

146, p. 239.

14. Manev, V., Banov, B., Momchilov, A., and

Nassalevska, A., J. Power Sources, 1995, vol.

57, p. 99.

15. Manev, V., Momchilov, A., Nassalevska, A.,

and Sato, A., J. Power Sources, 1995, vol. 54,

p. 323.



3/2/23, 8:20 PM Cathodic materials for lithium-ion batteries based on spinels Li x Mn2−y Me y O4: Synthesis, phase composition, and structure…

https://link.springer.com/article/10.1134/S1023193506110097 5/8

16. Ahn, D. and Song, M., J. Electrochem. Soc.,

2000, vol. 147, p. 874.

17. Huang, H. and Bruce, P.G., J. Power Sources,

1995, vol. 54, p. 52.

18. Liu, W., Farrington, G.C., Chaput, F., and

Dunn, B., J. Electrochem. Soc., 1996, vol. 143,

p. 879.

19. Jiang, Z. and Abraham, K.M., J. Electrochem.

Soc., 1996, vol. 143, p. 1591.

20. Dziembaj, R., Molenda, M., Majda, D., and

Walas, S., Solid State Ionics, 2003, vol. 157, p.

81.

21. Todorov, Y.M., Hidesshima, Y., Noguchi, H.,

and Yoshio, M., J. Power Sources, 1999, vol.

77, p. 198.

22. Hosoya, M., Ikuta, H., and Wahira, M., Solid

State Ionics, 1998, vol. 111, p. 153.

23. Du, K., Xie, J., Wang, J., and Zhang, H., J.

Power Sources, 2003, vol. 119-121, p. 130.

24. Lee, Y.S., Kumada, N., and Yoshio, M., J.

Power Sources, 2001, vol. 96, p. 376.



3/2/23, 8:20 PM Cathodic materials for lithium-ion batteries based on spinels Li x Mn2−y Me y O4: Synthesis, phase composition, and structure…

https://link.springer.com/article/10.1134/S1023193506110097 6/8

25. Kwon, I.H. and Song, M.Y., Solid State Ionics,

2003, vol. 158, p. 103.

26. Molenda, J., Swierczek, K., Marzec, J., and

Liu, R.S., Solid State Ionics, 2003, vol. 157, p.

101.

27. Caballero, A., Hernan, L., Melero, M., Morales,

J., and Angulo, M., J. Electrochem. Soc., 2005,

vol. 152.

28. Gao, Y. and Dahn, J.R., J. Electrochem. Soc.,

1996, vol. 143, p. 100.

29. Amatucci, G.G., Blyr, A., Sigala, C., Alfonse, P.,

and Tarascon, J.M., Solid State Ionics, 1997,

vol. 104, p. 13.

30. Tarascon, J.M., McKinnon, W.R., Coowar, F.,

Bowmer, T.N., Amatucci, G., and Guyomard,

D., J. Electrochem. Soc., 1994, vol. 141, p.

1421.

31. X-ray Diffraction Data Cards, ASTM, 1977.

Author information

Authors and Affiliations

Agladze Institute of Inorganic Chemistry

and Electrochemistry, National Academy of



3/2/23, 8:20 PM Cathodic materials for lithium-ion batteries based on spinels Li x Mn2−y Me y O4: Synthesis, phase composition, and structure…

https://link.springer.com/article/10.1134/S1023193506110097 7/8

Sciences of Georgia, GAS, ul. Jikiya 7,

Tbilisi, 380086, Georgia

E. I. Kachibaya, R. A. Imnadze, T. V. Paikidze & R.

A. Akhvlediani

Corresponding author

Correspondence to E. I. Kachibaya.

Additional information

Original Russian Text © E.I. Kachibaya, R.A.

Imnadze, T.V. Paikidze, R.A. Akhvlediani, 2006,

published in Elektrokhimiya, 2006, Vol. 42, No. 11,

pp. 1365–1375.

Based on a report delivered at the 8th International

Frumkin Symposium “Kinetics of the Electrode

Processes,” October 18–22, 2005, Moscow.

Rights and permissions

Reprints and Permissions

About this article

Cite this article

Kachibaya, E.I., Imnadze, R.A., Paikidze, T.V. et al. Cathodic

materials for lithium-ion batteries based on spinels Li

Mn Me O : Synthesis, phase composition, and

structure of Li Mn Cr O  at x = 1.0−1.2 and y = 0−0.5.

Russ J Electrochem 42, 1224–1234 (2006).
https://doi.org/10.1134/S1023193506110097

Received

31 January 2006

Issue Date

November 2006

 x

2−y  y 4

 x 2−y  y 4

mailto:ruthimnadze@hotmail.com
https://s100.copyright.com/AppDispatchServlet?title=Cathodic%20materials%20for%20lithium-ion%20batteries%20based%20on%20spinels%20Li%20x%20Mn2%E2%88%92y%20Me%20y%20O4%3A%20Synthesis%2C%20phase%20composition%2C%20and%20structure%20of%20Li%20x%20Mn2%E2%88%92y%20Cr%20y%20O4%20at%20x%20%3D%201.0%E2%88%921.2%20and%20y%20%3D%200%E2%88%920.5&author=E.%20I.%20Kachibaya%20et%20al&contentID=10.1134%2FS1023193506110097&copyright=MAIK%20%E2%80%9CNauka%2FInterperiodica%E2%80%9D&publication=1023-1935&publicationDate=2006-11&publisherName=SpringerNature&orderBeanReset=true


3/2/23, 8:20 PM Cathodic materials for lithium-ion batteries based on spinels Li x Mn2−y Me y O4: Synthesis, phase composition, and structure…

https://link.springer.com/article/10.1134/S1023193506110097 8/8

Not logged in - 5.178.173.177
Not affiliated

© 2023 Springer Nature Switzerland AG. Part of Springer Nature.

DOI

https://doi.org/10.1134/S1023193506110097

Key words

lithium-ion battery cathodic material

two-step solid-phase method of synthesis

doping

spinel compound of the type Li Mn Cr O x 2−y  y 4

https://www.springernature.com/
https://www.springernature.com/

