Journal of the Korean Ceramic Society
Vol. 40, No. 5, pp. 434 ~440, 2003.

Lay3Cay,Mn0,2| &4 I SHei+
Holed'- o[x|g - ZHH

ATt 5

o3}

(2003 3¢ 12¢ H 20039 5€ 159 59D

Preparation and Characterization of LajgCaj,MnQO;

Miewon Jung,T Jivun Lee, and Hyunjung Kim
Department of Chemistry, Sungshin Women's University, Seoul 136-742, Korea
(Received March 12, 2003; Accepted May 15, 2003)

xx

a2

27 A7) A EZ2] 2B AT)0)E LagygCay,Mn05<]
Propionic acid®} methanol®] &
3l QHY 3 S8 NS TSN FI-IR spectroscopy = HHg-2] Z13)
L5 E WA I HA GHE 5t FT-IR, CP/MAS °C solid state NMR spectroscopy$} XRD 5% o83 TxWH3ES
TG/DTAZ £33t o™, FE-SEME 58l 94Aa7|e wd e & dFs 9l L, ol 24 v E<
s fl8 VSME o] &3t #7]

2] 31 Manganese(Ill) 2,4-Pentanedionate &

Sk dEae
Exo

w7 948l ICP-AESE A3ttt A4 548
MM ZAzA7IPLE HolEe FELE(THE FE35TH

=

=

g A8 o 2 A 2319t Lanthanum(IH), Calcium(Il)

derjE AHESE PEG (15 wi%) S48 7}
AEE #FsAY. LaggCag,MnO; 2 E 2ol ths)

i
oo}
™, &A%

ABSTRACT
The powders of Lag 3Cag,MnQ; Colossal Magnetoresistance (CMR) matesials were synthesized by sol-gel process. Lanthanum(liD),

Calcium(IT) and Manganese(Il) 2,4-Pentanedionate were dissolved in a mixed binary solution consisted of propionic acid and
methanol with PEG (15 wt%) aqueous solution. The progress of reactions was monitored by FT-IR spectroscopy. The Lag gCag,MnOs
gel powders were annealed at various temperatures. The structural changes were investigated by FT-IR, CP/MAS 3¢ solid state NMR
spectroscopy and XRD. The thermochemical property, particle characterization, microstructure of sintered sample, and cation
composition of gel powder were studied by TG/DTA, FE-SEM and ICP-AES. The magnetic characterizations were identified through

measurement of magnetic moment by VSM.
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CMR(Colossal Magneto Resistance) 542 Zr= La),
CaMnO; (02<x<0.5) EZ& 34 48} AR A (solid
oxide fuel cel)e] S=AE ¥+ o}t gas sensor, ion
sensor, catalyst 5o AF& €T} o] 23 EL Zx¢ 7
FAEE ATY Aoy, A7l ¥ FAp7] t=a A
Ao o] AR, MRS = 182 H] 33 =
g S €857 A}t FA audio, video, computer tape
L} diskel]l 2lojM AE = A7) YA & (magnetic particle)
o} whek H(thin-filmAEE FRE F vk vt g 7]
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2.1. Aj2F 3 247]7]
21.1. Ajef
F4£E4 L A0 F [anthanum(Ill), Calcium(Il), Mang-

anese(Il) 2,4-PentanedionateE:, 8" 2% propionic acid$}

methanol®] EF-&")E Aldrich Co.9} Alfa aesar Co.ol|A]
Fdted ZA glo] AH&-3tATh

212 M717]

AR 43 #7129 sl ) mE Ay &
% W st E EA37] 95k TG/DTA (Thermogra-
vimetry/Differential Thermal Analysis, SDT 2960)2 A&
AT AR e oF 20mg, 5&&& 10°C/min, 18]
I LEFE L0 ZRE 1100°C7HA] o] Fojy o F
7] FA AT B e sEY] F2H
3t aglal ghge] FUIAE dolrr] A HoH &
F#4] (Fourier Transform Infrared Spectroscopy, Nicolet
Impact 410) 83tk ¥ 9= 4000~400 cm ™', KBr}
AEE 7tz 1000 12 £938le tia Jog whgof
FH s A8 F2A 1S dE ETEE 300
MHz #}718% #37] (Nuclear Magnetic Resonance Spec-
troscopy, JINM-ECP300, JEOL)Z =7 5}t

2 9 2249 pelletdl] thah 28748 &Rlsl7] st
XA 24 $47] (Xray Diffractometer, Philips X'PERT-
MPD)Z AR&-3IATh E4271E CuKo, 40kV, 30 mA, 5
AP 9] 20=20~80°, scan step> 0.04° 28] scan timeS
0.08 secol Tt Az Al5S ol 24 HE&S FE
A% ZFetRet WEE%7] (Inductively Coupled Plasma
Atomic Emission Spectrophotometer, 138 Ultrace)s A&
st 2 aAnt. Y27, B2 282 YRFH T2
Golr 7] M FAPIAE "] (Field-Emission Scanning
Electron Microscope, JSM-6700F, JEOL, JAPAN)S A&
stod 7F&EAQt 15kVolA 15000 ¥i&E ZA 3Tt J
Z XY ARZE AR 2EA Y AEL S AHEY] 9
3 VSM (Vibrating Sample Magnetometer, VSM 7300,
Lake Shore)g o] &3ty HAZAAZ 77K7HK] WA
T 2EE WA T, ol 2% F97HA 333

Ao gt 7Hekd HA4-2 Fig. 1o EAISA T

221, IMEE & AEi9| SE M52 89 gy

SN2 A Z517] YA Lanthanum(I) 2.4-Pentane-
dionate 3.4899 g(8 mmol)3} Calcium(Il) 2,4-Pentanedionate
0.4766 g(2 mmol)S propionic acid®} methanol®] 3w
(4:1) 250 m/ol] =©]3, Manganese(IIl) 2,4-Pentanedionate
3.5224 g(10 mmol)& go] A-2olA] WWHA|Z T}, Propionic
acid®} methanol®] EFH| &L 1:4, 2:3, 3:2, 4:1
(vol%) = ®SIA|AH AT o] F 1:4, 2:3, 3:2
H| &M As =2 dgtom &ujEA ethylene glycol
3 methanolg 1:4, 2:3, 3:2, 4:12 A AH =9
W 3:2, 4:19] &ulollMe A =A] YU, 2:37 1:4
o] HjgolMz 2bd3] Bl HA] Fsdrh. mpEhA] B Ao
A1 propionic acid®} methanol®] Z3HH]-&o] 4:1(pH 4)
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Fig. 1. Flow chart of experimental procedures.
*acac=2.4-Pentadionate, PEG=Poly(Ethylene Glycol)

'

Heat-treatments
2507, 300,400, 500
700C, 900T, 1100T

- |

Table 1. Influence of the Mixing Ratio of Solvent on the
Solubility of Metal 2.4-Pentadionate

solvent

A:B (volume ratio) PA : MA EG : MA
1:4 X AN
2:3 X FAN
3:2 X X
4:1 O X

#((O) Soluble, (A) partially soluble, (X) insoluble, (PA) Pro-
pionic Acid, (MA) Methanol, (EG) Ethylene Glycol.
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Fig. 2. FT-1IR spectra of Lag 3Cay,MnO; sol solutions after (a)
mixing, (b) refluxing, and (c) stirring 48 h.
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Fig. 3. TG/DTA curves of LaggCa;,MnO; gel powder.
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Fig. 4. FT-1IR spectra of Lay 3Cay,MnO; gel powders obtained
from different heat-treatments.
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Fig. 5. CP/MAS "C solid state NMR spectra of LaysCay,

MnO; gel powders obtained from different heat-
treatments.
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o] A%, A8/t JAYHAA AZE] W3t FEla|
B .C=C- A7} HS JARLL ¢ 5 AT, Co,”
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Fig. 6. X-ray diffraction patterns of powder and pellet obtained
from different heat temperatures for 1 h.
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Fig. 7. FE-SEM micrographs of (a) LajgCag,MnO; powder
and (b) sintered pellet annealed at 1100°C for 1 h.
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Fig. 8. Hysteresis loops of the La; ,Ca,MnO; (x=0.2, 0.5, 0.8)
as a function of annealing temperature of 77 K, (a)
Lag gCa;,MnO;(air), (b) LagsCag,MnO;(0y), (¢) Lags
Cag sMnOs(air), and (d) Lag ,Cay gMnOs(air).

90 (a)
" \
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Fig. 9. Temperature dependence of magnetization for Laj
Ca,MnO; (x=0.2, 0.5, 0.8), (a) Lag 3Cag,MnOs(air), (b)
Lag gCay,Mn05(0,), (c) LagsCagsMnOs(air), and (d)
Lag ,Cag eMnOs(air).
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