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ABSTRACT

Agqueous solutions of metallic salts, ZrO(NO:):-2H,0 and Y(NQ,)3- 5HoO were used as raw malerials to synthe-
size crystalline submicron spherical powders of Zrye,YoosOner wilh tetragonal crystal phase. Each aqueous solution
was mixed on the magnetic sturrer to homogemze for 12 hours. The concentration of the mixed solution was
changed from §.01 mol/{ to 0.1 mol/f calculated as the concentration of ZrgeYonsO) ¢ Ultrafine droplets of starling
mixed solution were sprayed by the ultrasonic vibralor and carmed inte the furnace kept at 550C, 6507,
750C and 850 using carrier gas of air (10//min) and pyrolysed to form Y-TZP Lne powders.

The results of this exeriment were as [ollows.

1) Synthesized powders were nonagglomerated and spherical type.

2} Particle size distribution was narrow between 0.1 uym and 1 pm.

3 Forming reaction Y-TZP was fimshed above synthetic temperalure 750C.

4) As Lhe synthelic temperature rised from 5507 to 850°C, the mean particle size decreased from 0.35 um
lo 0.22 pm in the concentration of starting solution with 0.02 mol/7,

5) AL 750T of synthetic temperature, the concentration changes of starting selution from .01 mol/ to 0.1 mol/f
increased the mean particle size from 0.24 um to 0.38 um,

6) Chermical compomtions of each synthesized particle were homogeneous nearly.
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Fig. 1. Experimental procedure of powder preparation.
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Fig. 2. Schematic diagram of the ultrasomc spray pyro-
lysis apparatus.

W

o gl ;=

e EE

Fig. 2= £ Adds gdibdel g 249 5
A2 Jirﬂl AR dAubgs, 7= vl dFE,
TLEASL] 3FF2E o]Fo]A] gl 2Esal O
SFe] i BRAkdel A wbga Fobed AT
SR FEde] FHEEEZ Aestych FAs
R dEadg dAY o dxdagia =4
2 (4 Fu)e | 1652 0.03 MHz)ol g5kl 7]

10{/ming] #7]5 carrier

LER 2% 40°% 340 mm' 2]
E

Pz B A& R Ao mglslgo efd
2% AgAd g5kl 239 o]qF 442 Lol
A5 242587 s R "elE Hebe, 27
252 A8 21z @ dxgrel o= #E A
e Az g ARt deul T A v
A gdngFeAAs kifurnace)h F71§ 7
FHEE FopFozd feDel2] oA slely H4y
g SAS H2 96 ug dEe] ¢
slod 3Y-TZP Ehddg Axse AadEaid s
&ty omd 2 F) Fig, 33} 2, Fig. 344 100C 242
Fodas Fas BER AGET, 20T el

A 304 A4 & (1993)

ad
T 1 T T k] T T
{0
o] DT K
E - - [
Lt S~
1%
- q25| &
(o]
- -—
gl ]
ST TS =
- 150
1 —1 1 1 1 L 1
a 200 100 600 BOD

Temperature /°C

Fig. 3. DT-TGA curves of dried powders of starling
solution.
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Fig. 4. DTA curves of as-prepared powders in the so-
lution with 0.02 mol/l at various temperature.
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Fig. 5. XRD paftterns of as-prepared powders al va-
rious temperature.

Ayl Eddo] F71E4] T%% Eé}f‘{} 7ol 7]al#be] 480
T Fe Wy ai 3Y-TIP AAdd 9% sles A
7hel ) o)z §iAl k) 550T y_u} G50°C oA ] A1
750 S| E EAEA] ke AoE Re} 650C 7HA e
efzbe] mgte Hae] ol 9lw 750T oM SOl
gy es o 4 gk AF oA Yr4de] 2
FEe] Alaldsad Al A= 4R80T oA whde] 2k

=g A4 e dE 650C 7R

AL g 2ale] EFE
#Aa] carrier gase] 21 Azl = 3
Exate 24 o] dRPel FHF LT H A
ol mdeba] Rabk el Flalglcha ATk

Fare n_’,] e =l .Q,H_Q_E_ tﬂﬁ})\]-}q zﬂ)ﬁ-];] ET_
X

i

5 X4 ‘i]zé =7} broadd]—ﬂ]
viehyled o)@e E3EAe] Rt s S
32 %aﬂx] A JEHE o2y

= A= E”E]" ajzte] o]z o
et AR jé;i/‘jﬂ’] vhalalel el3l Aoz Azt
e}, 750C % 850T FHAdell A iioﬂ wE 2w
Fald 4 dlddes o %‘— 3209 Frrt 0.02 mol/!

) Lu
>.
Fl"

o] B3 styend w2 X4 3E B4 A7e Fig ool
waklﬂﬂirﬂr st ey 2208 X4 834 A37 £
EFE 9] A l o] ZA]da) —%‘—xl okl FAz Ak

s A o] ek o sieh, Te BY-
TZPE| 7% AUHALE B w2 R R o] Agols
Aupaabe w Rk ol 4ol A % X4 H

3 A PEE

@ ®)

{c) 1 pm {d)

—
Fig. 6. SEM photographs of as-prepared powders n
the salubion with 0.02 mol/ at various lempera-

lure.
(a) B50C (b) 630C (c} 70T (d) 850T

Sof WrpE Aol He|A| ehgho =2 850T k= 750
Told s B 747k woh A A4eE
o] F o % &A o]l =2 7 o]ug A3 AL 213
850T K= 7507 o4 4 ERae gz 7o) 2o}
g4 sleh e e

3.3, FAPFAIHEOIZ(SEM) R £
oHE

T A0 Z(TEM)

AR H R

2Ed E}ﬂ 1Abe] wape 25 e AAE Ko
=]

601] Ll‘iiﬂ} Flg 6ol

)
ol wape] THeln SRR Held] g PAL

Tyl elHsE iAo rhaskE e HelT Atk
o2 Falstr] 98] SEM Abzlo wRe g7 & ZAS
Q= REE Fig 7o, HwalAd M3l Fig 8] =45
gth Fig. 70 A ERTE el FAgle] A=
01~1um= sf$ For PHEE EFF YRTE
o] FZo2 o]EHE o 4 9lch Fig 82 &9

-328- a4l A



b
e
i

b B disined s Y-TZP slgizte] 94

05
N E
/] f E
25| |/ | <
' C4al
1 YRl o
_/ 1 H f \ - —
20 4 R -
;2 / ! ) J :
~ 1 L @ .
— 03
= 157 / O
c =
=4
=] L -
. o
e w0l V] o 0.2f
—
w
5 4 550°C
§50°C
° o.l 1 3 1 I
7s0%a 550 650 750 850
0 850*¢
.l |
O
Particle size /pm Temperature /°C
Fig. 7. Particle size distnibution of powders prepared Fig. 8. Mean particle size changes with varicus synthe-
al various temperature. tic lemperature.

Fig. 9. SEM photographs of as-prepared powders in the solution with varwous concentration at 750 .
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TEM photograph of as-prepared powders in
the solution with 0.02 mol/ at 750T .

Table 1. Composition of synthesized spherical particles
Particle No.| Zr{alomuc/%) | Y(atomic/%} | ratio{Y/Zr+Y)
1 931 6.9 0.069
2 0926 74 0.074
3 9L.8 82 0,082
4 91.6 8.4 0.084
5 G2.1 7.9 0.079
6 91.7 8.3 0.083
7 923 7T 0.077
8 92.3 T 0.077
9 920 8.0 0.080
10 924 8 0.075
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