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ABSTRACT

3 mol% Y:0s;-doped ZrD; powders were prepared by hydrolysis with 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 mol/l H20/cthanol
into 0.1 maol/ zirconium and ytirium alkoxide/ethanal. Sphencal monodispersed yttna-partially stalalized zirconia
particles with an average dizmeter of about 0.5 pm were prepared by hydrolysis with 0.2 mol/f H:O/ethanol.
The as-prepared powder was amorphous and with heating it transformed mto cubic up lo 80T and into
tetragonal over 10007, 3 mol% Y,0s-doped Zr0, powers calcmed over and up to B00C were a muxture of
tetragonal and monaclinic and only tetragonal as determned by X-ray diffraction, respectively.
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Table 1. Mixing ratio of metal alkoxide and H:0O into
gthanol 100 m/

Sample No. | Zr(OC:Hy), Y(G-0OC-H:)s H,O
13Y1 31775 ¢ 0.1599 g 018 g

13Y2 o 4 036 g

13Y3 4 * 054 g

13Y4 & = 072 g

13Y5 4 4 090g
13Y6 - o 108¢g
23Y6 6.3550 g 03198 ¢ 108 g

L 18Y3 30137 ¢ 04264y | 05dg

Fdatgdch ARl A7 HeO/ethanal B2
=& odZalelm Lo ASPA)AS o WHyen Wi
=y 28FHE Azke g gl 9hEA ke HO F=-t
0.1, 0.3, 0.6 mol// HyO/ethanolsd wf =}zl <F 135, 10,
5E-o 2 H;0/ethanol =27} Sr}atel] wa} 7l-2a] 2
Fzalalke] gholRl= 2§ ¢k 4= wlyich ¢ie Hu/etha-
nol 57} F7VEE 7232} polymerizatione] =
ﬂ-?ﬂt‘r% Ag fAulshs Aotk

Fig. 18 Zr(n-OC;H;) »/ethanol 7} Y(i-OC;H;)+/ethanol
Eabg Ao HyO/ethanol 489 =5 & (.1~0.6 mal/iZ
HEA]AE of 435 gAE2] SEM ARale]ch 4.2 mol/?
H:O/ethanal 3-8 22 FHAE 3]2-5-2 3 AFe] o
05 umele] Hele FHez gaes s o7
W ofF g A & veplm gl e, EDX £t
Zr0; 67.38%, Y:0; 2.73%9 24¢ = sk 03
mal/d HeOfethanol ® 77389 7395 4= d=H+&
THE Tz] A glsl ot gl= v:ﬁi_fﬂﬂl sleia ztzhe]
Ao]7l 2 H S Belga glrh o] spzta)
= lnl 232 H0/ethanol 242
Edlo] A71ak
=7 FHe ¢
);B ;,-1 ul o]

alkoxide/ethanol
o H,O/ethanol 4| FdsA &%
A B-oflx] szl 2P ES A5 #
el deohA wel obial dAE A
Yol A28 5 elek 04 mol/l HoO/ethanol ©]412]
TER AEgt Eue glelMe slRp 4k FEe]
obd ez WalEte glov, giRtETEe AsA §
A=e sl 21g 272 sleh & 02 mold HeD/etha-
nol o448 XxE2 7lpgils g gdeizl T0Ee
B g3 £o2 HAE
Ack 04 mol/f HyO/ethanol o] 4e £X2 A

2xA 2 Bl e i} polymerizatione] wi=hAd
g2 AlFe] e de] A olefgl dge] o
73 Ak 9] 7] 14!1!:‘3114. ulzla] o] da g H.Q/etha-

Eo] wdo]

ECLEE



w5 dFAelE2 e 732 shEAt Yodoped ZrQp mlEAt Az

Fig. 1. SEM photographs of Y-doped ZrO, particles prepared by hydrolyzing Zr(OCsH:) and Y(-OC.Hp), with
(@ 0.1 mol/l, (b) 0.2mol/. {¢) 0.3 mol/, (d} 0.4 mol/, (e} 0.5mold, {} 0.6mol! HO/EtOH.
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Fig. 2. SEM photographs of Y-doped ZrQ, particles
prepared by hydrolyzing at EtOH and benzene.
{a) alkoxide 0.1 mol/, H.0 0.2 mol/l, solvent;
EtOH
(b alkoxide 0.1mal/, HyO 0.2 mol/l, solvent;
benzene
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Fig. 3. SEM photographs of powders.
(@) atkoxide; 0.1 mol/d, HoO: 0.2 mol/, selvent
EtOH; 100 m/
(b alkoxide; 0.2 mol/, HeQ; 0.4 mol/l, solvent
EtOH; 200 md
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Fig. 4. Changes in Y-doped ZrQ. parlicles size with
dropping rate of H;O/EtOH solulion into alko-
xide/EAOH solution (droppmg rale: (a) 1 cc/sec,
(b) 5 cc/seq).
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Fig. 5. SEM photographs of powders. (1) as-prepared
{b) after heat-lreatment at 1200T.
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Fig. 6. TG-DTA curves of prepared 3 mol% Y,0s-doped
ZrQy powders.
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Fig. 7. XRD patterns of 3 mol% Y:Os-doped ZrQ; pow-
ders heat-treated at various temperatures.
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Fig. 8. High temperature XRD) patterns of synthesized
3mol% Y.Os-doped ZrQ: powders.

C : Cubie

N
Meanons
200%¢
Lt oot P oo ]
10 ziu 3|0 4|0 510 ﬁrls 740
20

Fig. 9. XRD patterns of 8 mol% Y;0s-doped ZrO; pow-
ders heat-treated at various temperatures.
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