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Abstract: The cubic phase 8YSZ ([ZrO;]os2:[Y20s]o0s)nanopowders were synthesized by a chemical
co-precipitation method combined with hydrothermal crystallization treatment. The average size of 8YSZ
crystallines was in the range of 7 - 8 nm and they were softly congregated with the aggregation strength of
only 20 MPa. The as-synthesized 8Y'SZ nanopowders exhibited high sinterabilities, and they started to rap-
idly thermo shrink at 1000°C and reached the maximum shrinkage rate at 1065°C. At 1200°C, the shrinkage
process was basically finished. When sintered at 1000°C for 8 hrs or 1100°C for 4 hrs, the block of 8YSZ
nanopowders can be basically densified, whereas the block of 8YSZ nanopowders synthesized by water-and
ethanol-washed can only be basically sintered to dense at 1300°C for 10 hrs. The high sinterabilities of hy-
drothermal 8YSZ nanopowders are attributed to their fine crystalline size and incompact aggregation.
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Y(NOs); % FIE &R 1K, 13 ZrO™ B FIR 1L 5 0.1
mol/L; 1l 1.0 wt.%F¥] PEG-400 H1 0.5 wt.%[] PEG6000
VERNRIEVER, PR E AR . AR5 R A TR
BN & S0%MIIRE K GREEN 15 wt.%) i, ik
FUKhHE RN/ 8 1) NHPPA 1E RSB TTHER
MEEH G, AEEEGEEE 0.5 h, SR EE AL 10 ho
DUEBRGE, ik BIEW, BRI /K#EF, 200°C
TR, AHJGEITS 8YSZ 4k, ¥ 8YSZ itk
KPEJE, T 110°C T4 12 h BI75 8YSZ 4K 44
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JE o M RBI AR ) SEAE R R AL (769YP-15A,
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Figure 1. XRD pattern of the hydrothermal 8YSZ nanopowders
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KIFRHERE I (PDF R J7 4509 00-030-1468), M
F LR BT 4% P VI WL B 5 8YSZ bt K i
Wl BARH —8, HBCH Rk, R
SEJTAH 8YSZ. HSEBRALES H bR e — 3, X
o — B S 7K L ) L2 AT e I, AE K B
Hl%& 8YSZ iAErh, M TUlEMALE K. BEess
AU, FIEA SRS TR, VIR THZRCR
AL N H =0

T3 AMRHE XRD A7 55 i 1218 58 A1 FHl Scherrer 243
AR R RS O TR A B AL B
Wi, SR 200 H A HCESIEAT TARE, AR
LN 20=0.18°. 3 1 BIJyRYE XRD AR E
LUSRPR IR S on o X E (1D AN A

WARABE AR RN ERTE, ARPEZR 1 R 8 AT LA
THEAS B SRR ST 7.86 + 1.57 nm.o PK kLI R
SRR AT LB N, BRI Sk, SR BET
77 EMAFK# 8YSZ BRIy LE R AN 117.63
m’/g, WA D =6/(p-5)" (R p N IRIIEL L

Table 1. The crystalline size calculated by the

half-band-width data of XRD
F* 1. M XRD fTfig g EERMERNRT

il g kg PR g
(26 /°) ki) (26 °) 205 (nm)
30.073 111 1.32 1.14 7.2
34.665 200 1.44 1.26 6.6
50.243 220 1.44 1.26 7.0
59.563 321 1.08 0.9 10.2
62.625 222 1.2 1.02 9.1
73.468 400 1.2 1.02 9.7
81.437 331 1.92 1.74 6.0
84.335 420 1.68 1.5 7.1
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Figure 2. TEM image of hydrothermal 8YSZ
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Figure 3. The relative density of hydrothermal 8YSZ
nanopowders as a function of the applied pressure
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Figure 4. XRD patterns of 8YSZ nanopowders prepared by
washing ZrY(OH), precursor with de-ioned water, absolute
ethanol and calcination
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Figure 5. TEM image of 8YSZ prepared by washing ZrY (OH)y
precursor with de-ioned water, absolute ethanol and calcination
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Figure 6. The relative density of 8YSZ nanopowders prepared
by washing ZrY(OH)y precursor with de-ioned water, absolute
ethanol and calcination, as a function of the applied pressure
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Figure 7. Thermal shrinkage curve of hydrothermal 8YSZ
7. 7K# 8YSZ AR AN LRI ZE

0.95 /

& 0.90
=

——  1000°ClELE

X

——  1100°CkELk

0.85

0.80 1 1 1 1 1
0 2 4 6 8 10 12

FesER )/

Figure 8. Sintering curve of hydrothermal 8YSZ block
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Figure 9. Thermal shrinkage curve of 8YSZ compressor, materials
from washing ZrY(OH), precursor with de-ioned water, absolute
ethanol and calcination
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Figure 10. Sintering curve of 8YSZ block, materials from washing
ZrY(OH), precursor with de-ioned water, absolute ethanol and
calcination
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