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ABSTRACT

Monodispersed colloidal yitria (Y205} can be used in a variety of applications such as phosphors, IR transparent
materials, and fine ceramics. For preparing monodispersed yttria, homogeneous precipitation has heen regarded
as a favorable meihod, that is, menodispersed yitria can be obtained through calcining monodispersed colloidal
compound of ytirium (eg | Y(OH)CO,;-nH,0) which can be prepared by homogeneous precipitation with urea.
It is, however, still required to find out the quantitative effects of important variables of precipitation such
as concentration of yttrium and vrea, reaction temperature, and inulial pH of reactant, even though homogeneous
precipitation of Y** with urea has been studied extensively. Among the effects of these variables, we investiga-
ted 1} the effect of vitrium concentration on the shape and size of precipitate, and the reaction rate, 2) range
of yttrium concentration required to make monodispersed colleidal particles, 3) the reason for limited concentra-
tion range of yttrium, and 4} the effect of ultrasonic radiation on the limited concentration,
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Fig. 1. A schematic diagram of the experimental appa-
ratus for the homogeneous precipitation,
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Fig. 5. TEM micrographs of yttrium compound parlicles prepared by aging aqueous solutions of different Y{NOs);

concentration as (a) 0.005M, (b} 0.01M, (c) 0.015M, (d) 0.02M, (e} 0.025M, () 0.03M,
preset condition of [Urea]=1.0M, pH=6.0, aging temp.=95T)
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Fig. 6. Size distributions of ytirium compound particles prepared by agmg aqueous solutions of different YNNG,
concentration as (a) 0.02M, (b) 0.04M (Under preset condition of [Urea]=1.0M, pH=4.0, aging lemp.=

95C).

Fig, 7. TEM micrographs of yttrlum compound particles prepared by aging aqueous solutions of different aging
time as {a) 10 min, (b) 20 min., (¢) 30 min, () 40 min. (Under preset candition of [Y(NO.),]=0.02M,

[Urea]=10M, pH=6.0, aging temp.=957).
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Fig. 8. TEM micrographs of yttrium compound particles prepared by aging agueous solutions of different agmg
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Fig. 11. A schematic diagram of the experimental ap-
paratus for the ultrasonic irradiation.
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Fig. 12. SEM micrographs of yitrium compound parti-
cles preapared by aging agueous solutions.
{a) under no irradiation
{b) under ultrasonic irradiation
{Under preset condition of [Y(NOy),1=0.03M,
[Ureal=10M, pH=60, aging temp.=95T).
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Fig. 13. Effect of ulirasonic irradiation on size distri-
bution of yttrium compound particles prepared
by aging aqueous selutions.

(a) under no irradiation

(b) under irradiation

(Under preset condition of [Y(NQs):]=0.03M,
[Urea]l=1.0M, aging temp.=95C}
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Fig. 16. SEM micrographs of yttrium compound particles prepared by aging agueous salutions
(a) under no irradiation
(b) under ultrasonic irradiation
(Under preset condition of [Y(NO:),]=0.02M, [Ureal=10M, aging temp.=95C).
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