Journal of the Korean Ceramic Society
Vol,27, No.5, PP.613~618, 1990.

A2 ToHMAr ZrO, 9| etd sl

Stabilization of Low —Temperature Metastable Phase of ZrQ,

Young—Jei Oh, Hyung—Jin Jung and Hee—Soo Lee*
Division of Ceramics, Korea Institute of Science & Technology
*Dept. of Ceramic Engineering, Yonsei University
{Received May 1, 1590)

2 o
443 PEes $40 20, £33 Gmold MgO E 710, 28 AT, 42, BET % Al 2
WHE o] ol ol AT FARLY £4F AT DAY LR BB Adlel, 497 0, Bk A
A9 27) W 2EAS %g X—4 373 TN o 4thel AN @72 Luof gt v Ao JuEa
0, Fod ARG L0, o8 A4 B0, o2 Aol YeAT Fagae add AP Adg X
el Al Aol AAz dtszde] do9e] Bez 4 4 gl
ABSTRACT

The pure and Gmol% MgO—doped Zr0; powders were prepared by hot petroleum drying method. The power
characterization of homogeneous fine powder was indemified hy the method of thermal analysis. BET and
electron microscope. The transformation, content of 1—Zr(., crystallite size and apparent sirain were measured
by X—ray diffraction technique. The prepared powders were transformed in order of amorphous — metastable
cubic ZrQ, — metastable tetragonal ZrQ,— stable monoclinic ZrQ, by z adequate heat treatment. The stabilization
of metastahle phase can be discussed in terms of energetial concept , the difference of surface energy and internal

straim in particle.
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Table 1, Phase Indentification of Nitrated-Based Zr0O;
Powder Calcined for 3h in Air Using XRD

Technique.
Thermal Phase finding
trealment undoped Z:0, pmol% MgO-
() daped ZrO,
250 amorphous amorphous

m-Cubic form
m-Cubic form

360 |[m-Cubic+v.,w m-Tetra
400 |m-Cumec+v w, m-Tetra.
485  |m-Tetra --v,w m-Cubi m-Cubic form

540 |m-Tetra, +v w. m-Cubicim-Cubic+v.w m-Tetra
600 fm-Tetra --v w m-Cubicim-Cubic +v w  m-Tetra
+s stable Mono
700 im-Tetra. +stable Mono Im-Tetia +s stable Mono
a0 | m-"Tetra. ~slable Mono m-Teira +g.stable Mono

1,000 |stable Mona. +m-Tetra ftalbe Mono +s m-Tetra
1,130 ¥.5. stable Mono v.8, stable Mono,
+5 m,-Tetra +s m -Tetra,

op0 | stable Mono. I-m-Tetra jstable Mono 4-s.m-Telraq

m=metastable v w.=verr weal, s, =small,
V.5, =very sirong
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Fig.2. Relative t—Zr0; content vs temperature for
undoped Zr0;(U). and 6mol% MgO doped
Zr(, (D) Open point means metastable —cubic
phase, Each specimen was fired for 3h.
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Fig.3. Thermal evelution of (111) crystallite size of
undoped ZrQ, powder after heat treatment for
3h in air. {m means metasiable phase)
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Fig.4. Thermal evolution of {111} crystallite size of 6
molY% MgQ doped Zr0. powder after heat
treatment for 3h in air (m means metastable

rhase) .
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Table 2. Strain of Undoped ZrQ, Powder Calcined for
3h in Ar.
Temperalure (72) Strain*
&0 0.4x107
T 0 5x10°2
800 0.8 107
900 0.8x107%
1,000 2.3%10°°
1,130 2 6x10°°

*Apparent values oblained from tetragonal
monoclinic 111 relleclion.
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Fig.5. Scamming electron micrograph of nitrate—
based ZrQ, powder heat—trealed at 400C in
air.
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Fig 6. Bright—field image of sample {a) of undoped
Zr(), at 400°C for 3h, and (b} 6mol% MgO
doped Zr(O, heat treated at 300°C for 110h:
{a) is ball—milled cne {bar=100nm}.
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Table 3. Specific Surface Area of Zr(), Samples.

Sample T(C) Sper (M*/g)
undoped ZrQ. 600 by
1150 21
fmel% MgO-— 600 fid
doped ZrQ, 1150 14
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