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Abstract Two kinds of LiMn,O, powder for Li ion battery were prepared by conventional solid state and sol-gel
methods, and the characteristics of the powder and Li ion batteries by two methods were compared with each
other. Using sol-gel method, LiMn:O. powder could be synthesized at lower temperature than that by solid state
method, and the powder showed uniform, small particles, better Li stoichiometry, and higher degree of cation
mixing. Li ion battery made by sol-gel processed LiMn,O. powder showed better discharge capacity but higher in-
ternal resistance compared to that made by solid state method. It is suggested that internal resistance of the bat-
tery can be improved by controlling calcination temperature and cooling rates.
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Fig. 1. X-ray diffraction patterns of LiMn,O, powder cal-
cined at various temperatures prepared by solid state reac-
tion. (a) 450°C, (b) 550°C, (c) 650°C, (d) 750°C, (e) 850C

Foll 24 F 2FellA 100CE 1242
=& Az3dch

2lEole2]e AH|AZ = 1.5mol Lithium percholate
in propylene carbonate/Dimethoxy ethane(l : 1)& A}
2-5}9d 71, separators= HoechestA}2] Celgard 2500& A}
gatdct. 233 NEATT AHHTE 35 2F fols
Ab3}led, ArE$]7]9) glove boxuolj 4] 3-electrode glass
cell & +A43tdch

B Az A

584 91455 (Cyclic Voltammetry) 3} -’E}—" A AYE
ggato] 2)FoleAA 9 S4E FAs ek eI
Z- Aol 9js) 750CelAq 49 LiMnO, & "r—_} ki

2] M7)5etd A4S Al Rs] s Jahner Electrics
Abe} IMET AHEs ) 209 AR 8¢ Bshsich A9 o

30 3V~4.5V vs. Li/Li" 2 892, FASEE 0.1mV/
sec 2 23) Zubaistgdc). S AEH-2 MaccorAle] Multi-
cycle Charger/Discharger& AHg-3toj 2|9 cycleE4
s w)wslgdck. AgddL 3.5V~4.35V vs. Li/Li" 2 3}
1, AgUs = FAAHFEE 0.25mAh/cm*E 3] 103 5
Wik,

xg

ot

Fig. 13 2 L4054 8- 2022 $42 Likn,
U5 X-4 58 B4 Faholeh AP B
9 729 M0 e 450Co 4 FA7) Aal



Intensi

A Ze A Z-AT Akl o8 AZH Liion AX 4 LiMn0, 38 =4 531
o @y 400 10
(¢}
(440) = 5
511 (e)
(531}
L J(32) {331) (533622 E 0 *
S
2 DTA 2
o s
w
© -10
@| 2 4
JL_JQ T -15
-20 Il 1 'l 1 1 £
¢ 200 400 800 800 1000 1200
(c) Temperature(°C)
(a)
30
\
L (b) 20 0
E
= 10
2
k) TG 2
(@] & oj~— —
©
1 . t L 1 :?:
20 40 80 g0 0 DTA 4
20
-20 1 1 1 1 1
Fig. 2. X-ray diffraction patterns of LiMn.O. powder cal- 0 200 400 600 800 1000 1200
cined for 3hrs at various temperatures prepared by sol-gel Temperature(°C)
method. (a) 300, (b) 550C, (c) 650°C, (d) 750°C, (¢) 850 (b)
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Fig. 3. (a) TG-DTA curve of sample prepared by solid state
reaction. (b) TG-DTA curve of sample prepared by sol-gel
method.
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Fig. 5. The degree of cation mixing of LiMn,O, as a function
of calcination temperatures.
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Fig. 6. SEM photographs of LiMn,O. powder calcined at vari-
ous temperatures prepared by solid state reaction. (a) 450°C,
(b) 650°C, (c) 750°C
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Fig. 7. SEM photographs of LiMn,O. powders calcined for 3hrs and 24hrs at various temperatures prepared by sol-gel method.
3hrs : (a) 450°C, (b) 650°C, () 750°C 24hrs: (d) 550°C, (e) 650°C, (f) 750C
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Fig. 8. Cycle voltammograms for Li ion battery made by
using LiMn.,O. powder synthesized by (a) solid state reaction
and (b) sol-gel method
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Fig. 10. Discharge capacity vs. cycle number of the half cell
made by LiMn.O, powder prepared by (a) solid state reaction,
(b) sol-gel method for 3hrs, (c) sol-gel method for 24hrs at 750°C
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