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Characterization and Preparation of Ni0/CeygSmg,01
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Abstract: NiO/CeygSmy 019 (NiO/SDC) powders were prepared by a citric acid-nitrate combustion method
with different mole ratios of citric acid to metal ions (MRCM) in the precursor solutions. Phase composition
and morphology of the powders were investigated by XRD,TEM and laser diffraction analysis,et al. Specific
surface area and average particle size of the NiO/SDC powders with different dispersants in the precursor
solutions were also measured by a BET method. The results show that the MRCM has a significant
effect on the particle size of the obtained NiO/SDC powders. The average crystallite size of NiO and SDC are
10.42nm and 6.91nm, respectively, in the NiO/SDC powders for a MRCM of 1.5. The powders show good
dispersion with a high surface area and small particle size. The adding of dispersants into the precursor
solutions can effectively reduce the aggregation of the NiO/SDC powders. Especially, PEG6000 shows best

dispersion effect for the NiO/SDC powders.
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Figurel.Flow chart for preparing the NiO/SDC powders
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Figure 2.XRD patterns of NiO/SDC powders with
different MRCM
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Table 1.Average crystallite size of the NiO and
SDC grains in the NiO/SDC powders with
different MRCM

% 1L.AFE MRCM K} NiO/SDC ##4#& s NiO 1 SDC

A RRLR T

MRCM NiO grains size SDC grains size
(nm) (nm)
1.0 7.10 5.04
1.5 10.42 6.91
2.0 9.26 5.27

Figure 3.TEM photographs of the NiO/SDC powders with
different MRCM:a.MRCM=1.0; b.MRCM=1.5; c MRCM=2.0
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Figure 4.Particle size distribution of the NiO/SDC powders with
different MRCM:a.MRCM=1.0; b. MRCM=1.5; c. MRCM=2.0
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Table 2 .Specific surface area and average particle size of the
NiO/SDC powders with different MRCM

R 2 FF MRCM Ef NiO/SDC #ahl teRARMRER FHE

MRCM Specific surzface Aveltage particle
area (m/g) size (pm)
1.0 29.25 0.20
1.5 30.14 0.19
2.0 19.52 0.33
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Table 3.Specific surface area and average particle size

of the NiO/SDC powders with different dispersants
R IARRSHFI NiO/SDC #HAk ELREFR
MRARFHERIRN

Specific surface Average particle

Dispersants area (mz/g) size (um)
No dispersant 29.25 0.20
Polyethylene glycol 6000 64.41 0.093
Phosphoric ether 65.62 0.097
Polyving akohol 124 57.40 0.10
4 % it
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