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Abstract

Spinel structured lithium manganese oxide (LiMn,O,) powder with well defined facetted morphol-
ogy was prepared by precipitation-evaporation method. {111}, {110}, and {100} planes are mainly
observed in the LiMn,O, powder. And powder shape of tetradecahedron and octahedron was
observed depending on the calcinations temperature. The observed powder morphology observed
seemed to be related to the nonstoichiometry of the oxygen in the LiMn,O, spinel structure. Oxygen
nonstoichiometry might be responsible for the Jahn-teller effect and structure transition which in turn
affects the surface energy of the {111}, {110}, and {100} planes. Powder shape transition from tet-
radecahedron to octahedron seemed to be related to the surface energy of the {111}, {110}, and

{100} planes with oxygen nonstoichiometry.
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Fig. 1. TG-DTA curves of LiMn,0, precursor pre-
pared by precipitation-evaporation method.

am
O g
Hm @ E (410) &31) (€]
|V S ®
L [ N
| - L ©
1 A A deramends ©
* *
A A A A N ®
1 T T
20 40 60 80
20

Fig. 2. XRD patterns of LiMn,Q, powders calcined
at various temperatures (*; MnQ,): a) 250°C, b)
350°C, ¢) 400°C, d) 600°C, ¢ ) 700°C, f) 800°C and
g) 850°C.
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Fig. 3. TG-DTG curve of LiMn,0, powders calcined
at 800°C.
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Fig. 4. Stacking sequence for the low index orienta-
tion of spinel LiMn,0, Schematic diagram of a)
(100) plane, b) (110) plane, and ¢) (111) plane.
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Fig. 5. Scanning Electron Micrographs of the LiMn,O, powders calcined at a) 250°C, b) 700°C, ¢) 800°C

and d) 850°C.



Fig. 6. EDS analysis of powders obtained at 250°C.

e Aoz g & o, AT QA A6l
A Herl & PYAFLE W Hler 3
@, EDS #AZAFeA LiMn,0, 5 #4371
A8 2EEAZ AV Li 440 e g2
Aele Li Az W7k Axle] 8E2 s HA
3= Xoray 9] olWA7} A7 wEoll AE HA] &
2 Aoz goigin

700°C |48 sta LxellM sk 2E7F F7t
ol e} mle] ZE o]5le] WY oA YAk =
717} 7V, AR A o] A wdE g BTl
U, 249 P = A3l olaS & 7 U
s =7t F7) Sl et AA L] ko] tetra-
decahedron®l| A4 octahedrono. = A X} ¥ 3} Heof 7}
39S E Be F3 39, dubHSE tetrade-

SRR LR

cahedron A& (11H)E#} (100)He] et
octahedron ol A= (111)@e] F Weog vehir
"o, 53], 850°C &0l A 3l4d &k 3§A
oA {100}, {110} Z&Z {111}He] ZF Jeh}
31 glen], B3] (11h)He] & sl octahedron
o] o] Vel 9le}."? o= AU LiMn,0O,
Eare)] AR AN (100)H= (110)He]
AEET (11)He] WEEe 7132 slvke AE
By F31 9}, o]i= Harthma-Perdok ¢] 2] ¥ 2]
3 A¥d R AAA (100}, {110}, {111}
WEe ZAE He F3 glon, Wullf 7He] @
o8 {100}, {110} Ho] ZHASIL {111} o] L
e RS el F2 8loh

252 LiMn,0, £4e] AA A {100}, {110}
a2 (111} HES] Ex9 {100}, {110} He] 7
A8k {111)He] s E= JAAAL A 3]
F2317] ¢4351ed 700°C 9} 850°C oA dFA3F A4
4 LiMn,O, =% TEMS o]&3le HX 35t
(Fig. 7). Fig. 7a)ollA & 5= sl%e] =+e] A2
tetradecahedron e} S Ho]3 ¢Juv}, 8], Fig.
7b)9] 850°C2] oAl {111}l 28 {100}
o] A2 Ale}Al octahedron e 2] AX & Kol
I 9l

(0

Fig. 7. TEM photograph of the LiMn,0, powders calcined at a) 700°C at the magnification of x 300 K and

b) 850°C at the magnification of x 60 K.
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Fig. 8. TEM photograph and SADP of the LiMn,0, powders calcined at 850°C: a) Z = [001], b) Z = [114]
and ¢) Z = [114].
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