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Formation Conditions and Photoluminescence for Superfine Sr,CeO, Powder
Prepared by Microemulsion-thermochemistry Method with Orthogonal Experiments
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(State Key Laboratory of Optoelectronic Materials and Technologies, School of Chemistry
and Chemical Engineering, Sun Yat-sen University, Guangzhou 510275)

Abstract: The optimal formation conditions of Sr,CeO, superfine powders prepared by microemulsion-thermo-

chemistry method were fixed firstly with orthogonal experiments. Then, the Sr,CeO, powders prepared on the opti-
mal formation conditions were characterized. Field emission scanning electron microscopy (FE-SEM) images
showed that the Sr,CeO, sample fired at 850 °C for 4 h was spheric-like with an average diameter about 100 nm
while the samples sintered at 900 °C for 4 h and 1000 °C for 4 h were shuttle-like shape and spheric-like re-

spectively with sizes less than 1 wm. X-ray Diffraction (XRD) patterns disclosed that the superfine Sr,CeO, exhib-
ited an orthorhombic crystal structure. The room-temperature broad photoluminescence (PL) spectra indicated that
their excitation peaks had three bonds, around 262 nm, 281 nm and 341 nm, and their emission peaks were all at
470 nm. Compared with the samples prepared by high-temperature solid state method, the powders synthesized by
microemulsion-thermochemistry method showed their own characteristics of lower formation temperature, smaller

particle sizes and blue shifted excitation and emission peaks by about 30 nm and 12 nm, respectively.
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Table 1 Factors and levels

OP-emolsifier : orthopentanol Use level of Sr(NO5)»Ce(NOs); Calcination temperature Calcination time
(mass ratio) A cyclohexane (mL) B (mole ratio) C () D (h) E
1 3:2 20 2.0:1 850 2
2 3:1 30 2.1:1 900 3
3 2:3 40 2.2:1 1 000 4
4 1:1 50 2.3:1 1 100 5
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Table 2 Orthogonal experiments formation conditions of Sr,CeO, powder

A B C D E Intensity of PL
Experiment 1 1(3:2) 1 (20) 1(2.0:1) 1 (850) 1(2) 819
Experiment 2 1 2 (30) 2 (2.1:1) 2 (900) 23 1682
Experiment 3 1 3 (40) 3(2.2:1) 3 (1 000) 34 4 026
Experiment 4 1 4 (50) 4(2.3:1) 4 (1 100) 4(5) 4319
Experiment 5 2 (3:1) 1 2 3 4 6 149
Experiment 6 2 2 1 4 3 3421
Experiment 7 2 3 4 1 2 910
Experiment 8 2 4 3 2 1 1012
Experiment 9 3 (2:3) 1 3 4 2 4 588
Experiment 10 3 2 4 3 1 9999
Experiment 11 3 3 1 2 4 9 999
Experiment 12 3 4 2 1 3 2306
Experiment 13 4 (1:1) 1 4 2 3 2192
Experiment 14 4 2 3 1 4 4014
Experiment 15 4 3 2 4 1 2 559
Experiment 16 4 4 1 3 2 2279
K, 10 846 13 748 16 518 8 049 14 389
K, 11 492 19 116 12 696 14 885 9 459
Ks 26 892 17 494 13 640 22 453 11 945
Ky 11 044 9916 17 420 14 887 24 481
K 2 711.5 3437 41295 201225 3597.25
Ky 2 873 4779 3174 3721.25 2 364.75
Ky 6723 43735 3410 561325 2 986.25
Ko 2 761 2 479 4 355 3 721.75 6 120.25
R 4011.5 2 300 1181 3601 37555
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Fig.1 Factors and index results of orthogonal experiment
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Fig.4 FE-SEM images of Sr,CeO, calcined at different temperature

a, b and ¢ are samples prepared with microemulsion method calcined at 850 °C, 900 °C and 1100 °C for 4 h,

respectively, and d is sample prepared with solid state method calcined at 1300 °C for 20 h.
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Fig.5 Excitation spectra of Sr,CeO,
a: microemulsion-heating, calcined at 1100 °C for
4 h and A,,=470 nm;
b: solid state calcined at 1300 °C for 20 h and
A,=480 nm.
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Fig.6 Emission spectra of Sr,CeO,
a, b, ¢ and d : microemulsion-heating, calcined at
850 °C, 900 °C, 1000 °C and 1100 °C for 4 h,

A.=281 nm; e: solid state method calcined at

1300 °C for 20 h and A.=310 nm.
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