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ABSTRACT

Nanosized BaCeO, powders with the stoichiometric composition of a molecular level were synthesized by the citrate process based
on the Pechini method. Polymeric precursor was formed by use of citric acid and ethylen glycol, as chelating agent of metal ions and
reaction medium, respectively. Single phase orthorhombic structured BaCeO; powders, about 100 nm sized and uniform shaped were
obtained through the calcination of the polymeric precursor at 900°C for 4 h. Extremely small quantities of carbonate ions(CO; ) were
completely decomposed at over 1100°C. The mean size of the powders was increased twice, however, it has very uniform distribution

in its size and shape.
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[ 1.6mol ethylene glycol ]————-——-—{

heat and stir at 50+5C, 40 min

0.4mol citric acid —}

[ 0.04mol Ce(NO,), 6H,0 |

heat and stir at 50+5°C, 30 min

| 0.04molBaco, |
heat and stir at 80+5C, 5 h

4

l Metal-citrate complex I

heatat 90C, 12 h
A

Ba** + Ce?*
cations solution

I Polymerized complex ]

pyrolysis at 300°C, 4 h
4

r Polymeric precursor ‘I
heat treatment at 800-1000C

[ BaCeO; powder ]

Fig. 1. Flow chart for preparing BaCeQ; powders by the citrate
process.
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Fig. 2. TG/DTA curves of the polymeric precursor pyrolyzed at
300°C for 4 h.
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Fig. 3. XRD patterns of the powder calcined at various
temperatures.
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Fig. 4. XRD patterns of powders calcined at 900°C as a
function of soaking duration.
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Fig. 5. SEM micrographs of BaCeQ; powders prepared by the citrate process.

(a) calcined at 900°C for 4 h

(b) calcined at 1100°C for 4 h
Fig. 6. TEM diffraction patterns and micrographs of the BaCeO; powders prepared by the citrate process.
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Fig. 7. Infrared spectra of the powders calcined at various
temperatures for 4 h.
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