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Abstract: LiMnyOs catalyst for CO: decomposition was synthesized by oxidation method
for 30 min at 600C in an electric furnace under air condition using manganese(Il) nitrate
(Mn(NOs)s + 6H:0), Lithium nitrate (LiNOs) and Urea (CO(NH:).). The synthesized catalyst
was reduced by Ho at various temperatures for 3 hr. The reduction degree of the reduced
catalysts were measured using the TGA. And then CO: decomposition rate was measured
using the reduced catalysts. Phase-transitions of the catalysts were observed after COs
decomposition reaction at an optimal decomposition temperature. As the result of X-ray
powder diffraction analysis, the synthesized catalyst was confirmed that the catalyst has
the spinel structure, and also confirmed that when it was reduced by H», the phase of
LiMnyOy4 catalyst was transformed into LixMnOs and Lij-psMn2-5QOs-35-5+ of tetragonal spinel
phase. After CO; decomposition reaction, it was confirmed that the peak of LiMnz0s of
spinel phase. The optimal reduction temperature of the catalyst with H: was confirmed to
be 450T (maximum weight-increasing ratio 9.47%) in the case of LiMmyOs through the
TGA analysis. Decomposition rate(%) using the LiMn:Qs catalyst showed the 67%. The
crystal structure of the synthesized LiMn:Q; observed with a scanning electron
microscope(SEM) shows cubic form. After reduction, LiMnyO) catalyst became condensed
each other to form interface. It was confirmed that after CO» decomposition, crystal
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structure of LiMnyOs4 catalyst showed that its particle grew up more than that of
reduction. Phase-transition by reduction and CO; decomposition ; LieMnQOs and Lij-2sMng-5
Og4-35-8° of tetragonal spinel phase at the first time of reduction and LiMnyOs4 of spinel
phase at the first time of CO; decomposition appear like the same as the above contents.
Phase-transition at 2~5 time ; Li2MnOs and Lij-2sMng-5Os-35-5+ of tetragonal spinel phase
by reduction and LiMnzOs of spinel phase after CO; decomposition appear like the same as
the first time case. The result of the TGA analysis by catalyst reduction ; The first time,
weight of reduced catalyst increased by 9.47%, for 2~5 times, weight of reduced catalyst
increased by average 2.3% But, in any time, there is little difference in the decomposition
ratio of CO;. That is to say, at the first time, it showed 67% in CO: decomposition rate
and after 5 times reaction of CO; decomposition, it showed 67% nearly the same as the

first time.
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Fig. 1. Flow chart for the preparation of LiMnzO4
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Table 1. Name of Catalysts and Catalyst
Reduction Temperature

Catalyst name (ig;?g; Sr;t{ler(iu?%o)n
LH250 250
LH300 300
L.H350 350
LH400 400
LH450 450
LH500 500

Table 2. Name of Catalysts Name and Their
CO;2 Decomposition Temperature

Catalysts name ngm?;;zgﬁgf%l)on
LHC250 250
LHC300 300
LHC350 350
LHC400 400
LHC450 450
LHC500 500
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Fig. 2. X-ray powder diffraction pattern of
LianO4.

312 vAFxE 33

Fig. 3& Azt e=z A4 ¥ LiMnOs S
n Al F%2E Yebd SEM ARRo]th, Fig. 304
BZo] AtE 250~280 nm Z 719 cubic B
o 2R AR YE vehlam g3, Y4AEe]
350 9lv R T 800T 9]
—?:E_Oﬂ A aAEA7] dEd] JeEvs 3

Fig. 3. SEM photograph of LiMn:O..
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Fig. 5. X-ray powder diffraction patterns of
reduced catalyst by hydrogen at
various temperatures.
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Fig. 7. TGA curves of reduced catalysts by
hydrogen at various temperatures.
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Table 3. Reduction Temperature and Reduction Degree( § ‘) of Catalyst

Reduction temperature(C)
250 300 350 400 450 500
of catalyst
Reduction degree of catalyst(d ) 0.17 0.84 0.94 1.04 1.07 0.37
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Fig. 8. X-ray powder diffraction patterns of
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Fig. 10. X-ray powder diffraction patterns of
catalyst with reduction cycling.
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Fig. 11. X-ray powder diffraction patterns of
catalyst with decomposition cycling.
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Table 4. The Relation between Reduction
Degree(8‘) and Decomposition
Rate of Carbon Dioxide

No. of cycles 1 2 3 4 5

carbon dioxide(%)

4.3 B

CO:4 EB3E 93] £9=2ZAM LiMnOE 9
€3t COp #3A Zuj) wtEAg3 o]
of st EAM b e FEL AN
o
L Azl o3 #48 Fux amay

LiMn2Os01 3, 1 9] 2 A S AgF3t=

3 #FHA gtk
2. Abshel ols] F4€ LiMnOs Evllel H] 4

TEE cubic 29 W 2YL YY)

o]
% B4 F A% Aelst Az g3ee A

T3 718& ¥4I, necking YL @
ey =8 4A ¢78olrt 120~300 nm
2712 34 drde Fe ga ¢ s
ZFA 3 A

3. LiMnoOsE CO; 234 Zujz Agsln, & L

5ol st BUAES 24 A &
% gAg olgdd BdAEe 27 3

#, %7} 250C, 300C, 350C, 400C, 450, 2.

500°CE 371855 8d3=: 47 017,
0.84, 094, 1.04, 1.07, 0.37¢ YUY =

1072 450°CAlN 7H¢ $48 BYdEs 3.

[Eaatilei=
4. LiMn:Os= 42 959U o LiMnO;

9} tetragonal spinel phase$]l AbA7F R ZE3F) 4.

BETEY Lit2sMng 30s35-52 A3}

AT} 5.

5 #4949 LiMn:0s w9l Z2HFZE LiMnOs
$t LiMnOs 3709l F 9= 20=186" ,

- 42 -

Reduction ) 711 04105 1.04| 106
degree( 6 ") ' ) ' ) ’ 6.
Decomposition
rate of 67 166.8166.966.8] 67

BEm e

36.0° , 438" RToA T AF o2 shiftd
20=185" , 350° , 43.0° °lA tetragonal
spinel phase$l LijgsMnp-504-35-52 A& 0]
AL, COE BT &, oAl 379 FH9=2
E 7FA 239949 LiMnOs2 Ao &%
=3

HAEN 29  HYUWA  450°CelA
LiMn:04& o] 83 CO:9 E3i&S 53 wts
ZA% 27 "3 AY 4 CO; 3L Y
67% & YENUTH CO; wEEIuE gs
AZTE B3] gAgle] oF 10822 F
A3 AT E3F 450TY HHL2ENA 1~53
LiMn:Os8] WHESY § AAFx B4 Ay,
LizMnOs$} tetragonal spinel phase?! Lij-zs
Mnz-504-35-5-2 AHO} 393, CO, Eaiwt
€ F 294949 LiMn0s2 o]t
LiMnOsE 92 o]83 CO, WHE-E3 3t
< 7t9A A W9l S A

A 2

& 20028h3E Flhst Tyl
A7

T
o

% g

3@

9.
.

= pnlt

WA, ol F, “olitsltio] 9% AT
w3tel gidries A7, FYjgy
Zl&, 11, 218 (1993).

W. Yang, G. Zhang, J. Xie, L. Yang, and
Q. Liw, J. Power Sources, 81-82, 412
(1999).

S. Bach, M. Henry, N. Baffier, and J.
Livage, J. Solid State Chemistry, 88, 325
(1990). i

K. Akanuma, J. Materials Science, 28, 860
(1993).

M. M. Thackeray, M. F. Mansuetto, and J.
B. Bates, J. Power Sources, 68, 153
(1996).



Vol. 20, No. 1 (2003) CO, H3|A] LiMnOs9 Ads 11

6. M. M. Thackeray, M. F. Mansuetto, D. W. 7. M. Tabata, H. Kato, T. Kodama, T.

Dees, and D. R. Vissers. ” The Thermal Yoshida, M. Tsusi, and Y. Tamaura, J.
Stability  of  Lithium-Manganese-Oxide Materials Science, 29, 999 (1994).

Spinel Phases”, Materials Research Bulletin, 8 M. Tsuji, Y. Wada, T. Yamamoto, T.
31, 133 (1996). Sano, and Y. Tamaura, J Materials

Science, 15, 156 (1996).

_43_



