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ABSTRACT

As a basic study for cathode materials of LiMnyQy-baser lithium-ion secondary batleries, La(MnysNhg)sOy
{&§=0, 0.05, 0.1, 0.2) materials which Nb 1s substituled [or Mn were synihesized by the solid state reaction
at 800°C and 1100°C, respectivelv., The second phase, LINDO,, appeared above &=0.1. As Lhe result of im-
pedance analysis, as the amount of substiluled Nb increased, the resislivily of grain houndary increased
greatly. Compared io undoped-LaMnQ,, the eleclrical conductivily of Li{MngeNbgwsl20y decreased shghtly
but 1ts charging capacity and potential platean increased.
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Fig. 1. Flow charl for experimental procedure of Li
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Fig. 2. Schematic diagram of half-cell for charging-
discharging test.
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Fig. 3. X-ray diffraction patlerns of La{Mmn,.sNhs),0,
fired at 800°C.
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Fig. 4. X-ray diffraction patterns of Li{Mn;sNbs)sOy
fired at 1100°C.

™, Nbe] 0.05 ® 39 ALz 248 LiMn,0,8 ¥ <=
3 nlATEg He|x glvh 2E, Nbel 0.1 AEE
ALREE YARDd Fdae] 7)Fa 2aMde 2 A}
7EE EF50) He)r] A#éeka, Nbel 0.2 A3HE 7
Sel= g9 (a)~(o)gbe A g2 uATEE Vel
3 glrh o] A3E Fig 4(d)€] XRD Ak 3ol
i‘-ﬁ% :IL-ZLE] Li(NIn1—ENbs)zOd7]‘ @'AJE]Z] & 3‘13}’
S =0

Nb #$=e =7jd vl= XRD. SEM 2445,
Li- Mn,O,% Nbel 2884E 0.1 o[8el He g M5
g},

3.2 HI1E 54E7}

321 YaEA Y

Nz B 279 QS Uig wolE $4E A
wskr] 98] Z A= B4 v)H 3 complex resis-
tivity el tlEt Cale-Cole plots 3lch. Nbel #3E
2 qlAe BAE Skl vk AEAA L vA e

EREER
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Fig. 6. Impedance spectra of Li{Mn,sNbs)0, (6=0, 0.05, 0.1, 0.2).
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Table 1. The Results of the Impedance Spectra of Li{Mn, sNbg),0; Frited by ZView Program

Composition R,(Q) R,.,(Q) C,o(F) Rsample®(£2) o sample™(Qem™
LilvInz0, 250.6 124.0 4.986% 10 374.6 3.95x 10"
Li{Mng 5Ny 50204 300.3 971.1 5.154 %107 1280.4 1.56x 10
La(IvIng oMb, )20 219.9 913.3 0.006 %107 1133.2 L.15x 10"
Li(Mng sNby 2020, 434.3 §2192.0 §.964x10™ 82626.3 156107

A Rampe™ R+ R, D O™ {A=electrode area, d=thickness of the sample}.
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Fig. 9. Charge-discharge curves of Li{Mmn, sNbs.0, (=0, .05, 0.1, 0.2).
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