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Synthesis of Y:20: nanopowders and
transparent Y:2(s ceramics by carbonate precipitation process
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Abstract: A carbonate precipitation process for synthesizing nanocrystalline yttria powder and transparent yttria
ceramics was investigated. In this process Y(NO3)3 and NH4HCO3 were ultitized to precipitate a carbonate precur-
sor with chemical composition of Y2(CO3)3 ¢ 2H20. It is found that aging has a dramatic effect on the morphology
and size of the precipitation precursor. After aging for 48 h, yttrium carbonate with a needlelike structure is
formed. Employing distilled water, ethanol, and acetone washing process on the precipitation precursor, sinterabili-
ty of the yttria powder can be enhanced. Yttria powders with good dispersion and a primary particle diameter of 80

nm are produced by calcining the needlelike precursor at 1 100 C for 4 h. Transparent ytiria ceramics are fabricated

by vacuum sintering at 1 700 C for 4 h.
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Fig.2 TEM morphologies of

carbonate precursor

(a) —Before aging; (b) —After aging for 48 h
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3 Y20: KA TEM JES
Fig.3 TEM morphologies of Y203 powder
( Precursor precipitate was aged for 48 h)
(a) —Calcined at 700 C for 3 h;
(b) —Calcined at 900 C for 3 h;
(¢) —Calcined at 1 100 C for 4 h

H, RIS ROTE R . FEARBT ST, X T AN RIS
VEITEDTAS Y205 B R BIke it fe . & 1 Pral e A
FTHUET AT Y20 Bk agbesi v e Xt bt . S6 9K It
TEPNIN BN TE) Ay 48 b, JBEASPEII 201 100 °C, 4 h,
WA R FTRUE L FUOR A 28RS U oG 9K
Ve A, Bedi R MIxT 3 LB T 98.5 %, 2A
B HIHPIRZS . R A B £ U S ST e )
BRES AR R T BRI, NEVIE.

3.4 Y.0; EFRMAENTIE
WIRT AR, 75 900~ 1100 “CI& & 31 B N JB Btk

a 1100 C.4h
‘-“Y203

F

-
’;‘
Cn
.-
ey
b
»
»
»

= Yz(CO3)32H20 500 “C. 2h

Precursor

10 20 30 40 50 60
20/(°)

4 SCIKUITEY) KBS A B AR XA e i o 3

Fig. 4 XRD patterns of precursor and

calcined powders
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Table 1 Relationships between washing

method and relative density

Washing  Distilled Distilled Distilled water
method water water ethanol ethanolt acetone
Relative 98.5 99.5 99.5

density/ % ( Opaque) (Transparent) (T ransparent)
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Fig.5 Surface fracture of Y203 ceramics

made by Y»03 obtained by
calcing precursor at 900 C

6 Y05 MgERII SEM JEH
Fig. 6 SEM morphology of

surface of Y203 ceramics
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Fig.7 Photograph of transparent

Y203 ceramic
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