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The Electrochemical Characterization of LiMn,-,Mg,Os Cathode Material
I. Crystal Structure and AC Impedance Properties of LiMnz-yMg,O4
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Abstract

Crystallized LiMny-yMg,Os powder was prepared by calcining the mixture of LiOH-H20, MnQ: and
MgQC at 800T for 36h in an air atmosphere. The structure of LiMnz (Mg,Qs crystallites was analyzed
from powder X-ray diffraction data as a cubic spinel, space group Fd3m. Though all cathode material

showed spinel phase based on cubic phase in X-ray diffraction, other peaks gradually exhibited and

became intense with increasing y value in LiMn- MgyOs However, ununiform which calculated by

(111) face and (222) face was constant in spite of the increase of y value, except pure LiMn:0s AC

impedance of Li/LiMny Mg,Qs cells revealed the similar resistance of about 702 before cycling. In

addition, The impedance of Li/LiMni1sMgo104 cell changed during charge and discharge or after cycling.
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Fig. 1. X-ray diffraction patterns of LiMna-yMgyOa.
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Table 1. AC impedance value of LiMnz-yMg,04
before charge.
Rs Rct Cs Ls
() () (#F)  (p#H)
0.00 33 13543 762674 171 22x10°
005 32 8057 351125 138 68x10°
008 33 7714 213665 128 72x10°
010 34 6561 227944 143 82x10°
012 33 7455 164631 126 54x%10°
015 35 6627 283806 133 80x107®
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Table 3. AC impedance value of LiMn;oMgo104

during charge.

Rs Rct Cs Ls

(2) (2) (pF)  (¢H)

325 36 6681 236145 123 7.9x10°

v

395 36 6121 191080 11.8 67x10°
405 37 2027 42348 137 53%10°
419 38 2023 42009 136 12x107

430 38 2022 42223 135 86x10°
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Table 4. AC impedance value of LiMn;sMgo104
during discharge.

v Rs Ret Cs Ls
(2) () ()  (pH)
413 36 1857 55054 135 53%x107
400 37 2114 60871 137 27x107
390 37 1006 299559 131 72x107°
300 37 1005 287835 129 61x10°
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