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Preparation process of
nano-sized Y,0; spherical powders
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Abstract. The different particle size of nano-sized Y,O; spherical
powders were successfully prepared by homogeneous precipitation
method, with different surfactants, urea as the precipitating agent
and Y (NOs;); as the yttrium source. The factors such as the reaction
time, reaction temperature, reactants concentration, surfactant
type and dosage on the morphology and particle size of Y,0O;
powders were studied. The samples were characterized by laser
particle size analyzer and scanning electron microscopy (SEM).
The results show that the reaction time, reactants concentration,
surfactants, reaction temperature affect the dispersant and particle
size of the powders, the mixed using of CTAB and PEG-4000
reduce the particle size of Y,0; significantly and improve

dispersion of particles, and the particle size of Y,O; powders is
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about 50 nm.
Keywords: homogeneous precipitation method; nano-sized Y,0;
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Tab. 1 Changes of factors in system with reaction time E:E0+Ev=;—8n,bozexp —KH - 11;;{ 1
Zeta Y E ¢
/min /mV / mol-L" / mol-L" r Yo Zeta
15 322 0.066 61 0.490 3 H K A Hamaker O
30 36.6 0.049 59 0.402 9 1 SEM O
45 30.7 0.043 63 0.328 8
60 29.1 0.036 82 0.258 1
75 26.7 0.028 76 0.196 5
90 22.4 0.022 83 0.149 0

a Y™ 0.075 0.75 CTAB 30 min b Y* 0.075 0.75 CTAB 90 min

cY* 0.1 1.0 dy* 0.1 1.0 e Y* 0.075 0.75
CTAB 30 min CTAB  PEG 4000 30 min CTAB 95 C 30 min
1 SEM

Fig. 1 SEM images of Y,O; under various conditions
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Fig. 3 SEM images of Y,0O; under different surfactants
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Fig. 4 Synergistic effect mechanism of mixture of cationic
surfactant CTAB and nonionic surfactant PEG-4000
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