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Synthesis and characteristics of
Y-dope BaPrO; ultrafine powders

MENG Bo, TAN Xiao-yao, PANG Zhao-bao

(College of Chemical Engineering and Technology, Shandong University of Technology, Zibo 255049, China)

Abstract: BaPry¢Y( 035 ultrafine powders with homogeneous composition were synthesized via low temperature
combustion process and ultrasonic spray pyrolysis method. The BaPryoY,;0;-5s powders, obtained by combustion and
spray pyrolysis, were characterized using X-ray diffractometer, scanning electron microscope, transmission electron
microscope and laser particle size analyzer. The results show that the powders obtained by combustion are nano-particles
with size less than 200 nm, showing almost-spherical morphology. The powders obtained by spray pyrolysis are uniform
hollow spherical particles with about 1 um in diameter and agglomerate free with a narrow size distribution. When
pressed and sintered in air at 1 250 ‘C and 1 300 C for 8 h, dense sintered samples can be obtained. C, yield and
selectivity are low.
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Fig.1 XRD pattern for BaPry,Y, ;03 scalcined at 850 C for
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Fig.2 XRD patterns for BPY powders obtained by spray

pyrolysis synthesis from precursor solution calcined at 950 C

for2 h
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Fig.3 SEM images of BPY powders obtained by spray
pyrolysis synthesis from precursor solution -calcined at

850 ‘C(a) and 950 “C(b) for 2 h
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Fig.4 TEM image of BPY powders obtained by combustion

synthesis calcined at 900 ‘C for 3 h
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Fig.5 TEM image of BPY powders obtained by spray
pyrolysis synthesis from precursor solution calcined at 1 000 ‘C

for3 h
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Table 1 Regional elemental composition of BPY powders
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Spray pyrolysis Mass Mole Low temperature combustion Mass Mole
EDS element fraction% fraction% EDAX element fraction/% fraction/%
o 16.44 63.19 Ba 50.15 49.87
Ba 42.48 19.02 Pr 46.58 45.11
Pr 41.08 17.79 Y 3.26 5.01
Total 100.00 Total 100.00
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Fig.7 Microstructures of BaPry oY ;03-sceramics calcined at 900 “C(a), 1 100 ‘C(b) and 1 250 C (c) for 8 h in air
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Table 2 Catalytic properties for oxidative coupling of methane of BPY

Prepared Reaction CH‘% ) C2H4. C2H6. QH?) (.JZH?) C,H, yi.eld/ C? . .Cz )
method temperature/ Conversion’/ selectivity/ selectivity/  Yield’/  Yield”/ C,Hgyield selectivity/ Yield"’/
C % % % % % % %
Spray 700 50.58 3.27 5.86 1.65 2.96 0.56 9.13 4.61
750 52.40 433 4.63 227 2.43 0.93 8.96 4.70
Pyrolysis 800 52.38 4.84 4.99 2.54 2.61 0.97 9.83 5.15
850 51.44 5.92 2.3 3.05 1.18 2.58 8.22 423
Low 700 53.64 3.58 7.12 1.92 3.82 0.50 10.70 5.74
temperature 750 56.26 5.23 5.09 2.94 2.86 1.03 10.32 5.80
. 800 57.62 5.81 5.56 3.35 3.20 1.05 11.37 6.55
Combustion
850 54.58 6.78 3.94 3.70 2.15 1.72 10.72 5.85

1) Mole fraction.
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Fig.8 Microstructure of BaPrjoY(;0;-s ceramics calcined at

1300 °C for 8 h in air
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