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ABSTRACT

SrAl,O4 powder was prepared by polymerized complex method and its nucleation was observed at different temperatures and times.

Problems of inhomogeneity and high synthesis temperature induced by solid state reaction could be solved by using polymeric
precursors. The process of decomposition by heat treatment above 400°C was observed by Scanning Electron Microscopy (SEM) and
elemental analyzer. Crystallization of SrAl,O, occured at about 900°C and its crystalline size, which was determined by using

Transmission Electron Microscopy (TEM) and X-Ray Diffractometer (XRD), was about 30~50 nm.
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Fig. 1. Flow chart for preparing SrAl,O,.
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2.1. 77| M3 (Polymeric Precursors) 4 3 ¥x{2|

B AYoMe 22 EF2A SrC04(99%, High Purity
Chemical, Japan), BaCO;(99%, High Purity Chemical,
Japan), AI(NOs); * 9H,O(Junsei Chemical Co., Japan),
Ethylene Glycol(99%, Shinyo Pure Chemical, Japan)3}
Citric Acid(99%, Shinyo Pure Chemical, Japan)S A}8-3}
Ak StALO, F71A7A F4E A 24 Table 191
et B A¥e ZE §7] AFAE citric acid}
ethylene glycol& &3, 7Hdste] oA 2H =3} g Z3)
Zglo]E3} A7) &, strontium carbonate®} aluminum nitrate
& Yol sourceZ H7FEtA A FAIFAT ©]E 300°C
F2olA EAgsted {7 AF+AE AxRH T AxE

Table 1. Composition of Solution for Polymeric Precursor

Chemical component Molar ratio
SrCO; 1
AI(NOy); * 9H,0 2
Ethylene glycol 60
Citric acid 15

A2l 27
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SrALO, AFAE 600~900°C MSlolA 102 7H5<¢ 2

o U T
AL, 900°CoN A 30%~10A A FAIAI - 28] 3t
o Exe sk EXe Al w2 22 27] SF
S 9% sampleRt FWAIH I, o199 BE sample =
Wate] st

)

2.2. 14t 2& A dx2|

B A¥oMe &2 2224 SrCO,(High Purity Chemical,
99%up), AlLO;(Sumitomo. Co., AKP-30)E AR&-3}5ic}. zt
T4E dAS EvE TSk 1000~1400°C H 9 ollA
1081 7-5<¢F FrAIA A SA 28kt
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AzxE SrALO, A €7 54 ARG EA A
(TG-DTA : Model-2000, Mac Science, Japan)E ©]-8-&}<]
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ATk SrALO, AF-A A EA2l &%, Akl 3k Al
A AHole] FolZ olry] Y3 XA FAE A7)
(XRD : Rint-2000, Rigaku, Japan)E ©]-&-3}] 40kV, 30 mA
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74(SEM : §-2700, Hitachi, Japan)S AFE3te] #2319,
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A& 1) 7 (TEM : JEM-200CX, JEOL, Japan)2 ©]|-&-3}3iTh.
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Agk & AMS-3FAT
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Fig. 2. TG-DTA curves of a polymeric precursor for SrAl,O,
synthesis.

Table 2. Chemical Composition of Gas Phase from a Powder
Calcined at 900°C

N C S H O
wt% 0.00 28.78 0.00 495 66.27
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Fig. 3. XRD patterns of powders obtained by heating the
precursors in air for 10 h at (a) 700°C, (b) 800°C, and

(c) 900°C.
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Fig. 4. XRD patterns of powders obtained by solid-state
reaction method.
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Fig. 5. XRD patterns of powders obtained by heating the
precursors in air for (a) O h and (b) 0.5 h at 900°C.
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Fig. 6. SEM photographs of (a) precursor and powders obtained
by heating the precursors in air, (b) 500°C, and (c) 600°C.
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Fig. 7. Electron diffraction patterns of (a) a powder calcined at
900°C for 0 h on carbon grid and (b) carbon grid.
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Fig. 8. Electron diffraction pattern of a powder calcined at
900°C for 0.5 h (a), and TEM images obtained from two
reflections marked by A(b) and B(c) respectively.

o o2 sigle] Yeht S-S 1%+ Atk L
i%@] micro-crystalline®] & %01 polycrystalline
phaseol] o4&t 814 sfElo] A=l Hejjo| o]AS SrALO,
phasel 7143k indexE 3 ch 1 A3} o AdeqA
A3 SrALO,Sl JCPDS cardol|l TAIE ¥3AF 7ME ¥
& FAPEE Hol= (211), (220), 2112 WA 3
FEE Y-S T 7 AUk oA 900°Cl A A
7F el FY3 sample®] Fig. 59 232t 4A)3hH, o]
1g 79] AA| powdergE olF= 7|&eo] A

ojFA 1T dHigt= 74% F4d F

rlo mlm

8
o]

2

> o
o

_.1

3”‘45] crystallineS th2F 30~50 nme] A71E 7} Q)
AL W (Fig. 8), Fig. 5(b) A& o] &st] Hag #e)st
o crystalline®] Z71& A8t AH{-3EL AAS Si0,
o} awE Si BT o] 83le] XRD SA8AY AHE 3
gk A ASALL, Ao eAHE Z0]7] 913t JCPDS
7t=g Fate] oAt AAA e H2 F AT 2
7hol e HAE ARSI 22 271§ Scherrer?)
o7 AAS Azt e 35mme #e A& ¢ A

30~50 nm<

48 =

& o] g3l SrALO,E FAE 4 &
HMOZ AT ASEH BF @R A
2 9F 400°C o] ST} 800°C F-tollA]
Algstgon Agdd AA2 900°CollA
azng 7tadh 1 9

7142 amorphous

phascdl 2 A4 34 ADS Faiol Belskgich

10.

. N. G. Eror and H. U. Anderson,

. M. Pechini,

REFERENCES

. G. Blasse and A. Bril, “Fluorescent of E?* Activated Alka-

line-Earth Aluminates,” Philips Res. Rep., 23 201-06 (1968).

. S. H. M. Poort, W. P. Blokpoel, and G. Blasse, ‘“Lumi-

nescence of Eu in Barium and Strontium Aluminate and
Gallate,” Chem. Mater., T 1547-51 (1995).

. T. Matsuzawa, Y. Aoki, N. Takeuchi, and Y. Murayama, “A

New Phosphorescent Phosphor with High Brightness,
StALO.Eu®, Dy™." J. Electrochem. Soc.. 143 [8] 2670-73
(1996).

“Polymeric Synthesis of
Ceramic Materials,” Mater. Res. Soc. Symp. Proc., 73 571,
Materials Research Society, Pittburgh, PA (1986).
“Method of Preparing Lead and Alkaline-Earth
Titanates and Niobates and Coating Method Using the Same
to form a Capacitor,” U.S. Par., No. 3330697 (1967).

. D. Budd and D. A. Payne, “Preparation of Strontium Titan-

ate Ceramics and Internal Boundary Layer Capacitors by
the Pechini Method,” Mater. Res. Soc. Symp. Proc., 32 239
(1984).

. M. A. Gulgun, O. O. Popoola, and W. M. Kriven, “Chem-

ical Synthesis and Characterization of Calcium Aluminate
Powders,” J. Am. Ceram. Soc., 77 [2] 531-39 (1994).

. P A. Lessing, “Mixed-Cation Oxide Powders via Polymeric

Precursors,” Ceram. Bull., 68 [5] 1002-07 (1989).

. L. W. Tai and P. A. Lessing, “Modified Resin-Intermediate

Processing of Perovskite Powders : Part 1. Optimization of
Polymeric Precursors,” J. Mater. Res., 7 [2] 502-10 (1992).
M. Yoshimura and M. Kakihana, “Low-Temperature Syn-
thesis of Cubic and Rhombohedral Y;WO,, by a Poly-
merized Complex Method,” J. Am. Ceram. Soc., 81 [10]
2721-24 (1998).

A 414 A 6 5(2004)



