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ABSTRACT

NiO/YSZ(70 wt%NiO) composite powders were prepared by ball-milling of 8YSZ and NiO precursors, dried and then followed by
calcination. The approach was to combine acidic Ni(NO;),*6H,0 and basic 2NiCO;*3Ni(OH),-4H,0 via acid-base reaction as
a mixed NiO precursor. Their effects were studied in the aspects of DSC, microstructure, porosity, and electrical conductivity. Ni/YSZ
composite of IN9C (1 mole NiO from the nitrate and 9 moles of NiO from the carbonate) was prepared by consolidation at 1400°C
for 3 h, and then followed by reduction at 1000°C for 3 h under flowing of 6% H,/N,. It showed a homogeneous microstructure with

~20% porosity and 1880 S/cm at 1000°C.
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ZUAS8 2 YSZ(TZ-8Y, Tosoh Chem. Co., U&)e}
NiO A7AZ NINOy(Ni(NOs), * 6H,0, == 98.0%, Junsei,
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Table 1. Mole Ratio of NiNO; and NiCO;

10C IN9C 4N6C 10N
NiNO, 0 1 4 10
NiCO, 10 9 6 0
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Fig. 1. Schematic diagram of the measuring system of elec-
trical conductivity.

. e uE

NiO AFA7F NiO/YSZ BT ARA| vlA|=
B7] 9J3ked, F7149 NiCOs9F 4H4d <21 NiNO;
sty Ztzh YSZeF EFEA T NiCOsel A4 2
Az, sthd ofEd EA7F gion, NiNOsS 7
NiNO;¢ §7%0] 56.7°CE 3 S22 AZRE A
= 9l0] 400°CE EA 28 o 800°CE 3FAdted Nio/
YSZ BFELS A AT H2 NiNO= YSZ 222
T 2HEY FYd EFELE oJFUST FOE 9
JET) o8 EFELEEE AZS NVYSZ E§HA 9] H
AlT-25 Figs. 2, 3 YEMIATE NINO;THS ARE-gH 10N
B3HEaro] NiCO,7He ARE3E 10C 2o #dst 725
HolF9lom, ol Nig 4he 2 Zo] W J& YSZ W
o] mAlFRE vlwe A3 2 AYUS &
o} 10N B = YSZ Wujrt 7k FdshA
ol gloy, 10C B§AY A & 71F4 22
Akt Ni 42, 22 BEFY3 YSZ W2 o]Foix
#4e n A FRE JER I Utk ojd #HY Aol
1200°Coll A 8F438F B2 Ni/YSZ S3FA A= 4
A vrERstTE 10N9] B3R B 7ol 277 AR
YSZ Wox FAAZE B 4 Ao ol 10N A
1200°C €x2]= B3t Ze] IxF AA YSZ W7t &
§ FojAm, 7ige] 27E Az 2AE 8 5 I 10C
o] A9-E= NI/YSZS] EFds viAltxE Hol B 2
ol #UsHA] Yas ¢ T Atk ol= NiCOo =

skl 471 N0 #2& st} g4o] A Yolut

£
) mE

o
=y

rlo

o
o

e rlo

32

Ao 2

o ok
)
%

A
ir oz

A 43 A A 73(2006)



404 BEA] - ofeliel - R - AR

01-Feb-06 KIST WD27.7mm 20.0kvV x5.0k 10um

01-Feb-06 KIST WD28.0mm 20.0kV x5.0kx 10um

Fig. 2. SEM micrographs of Ni/YSZ cermets and YSZ network prepared from various NiO/YSZ composite powders calcined at
800°C/2 h: (a) as reduced of 10N, (b) acid-etched a, (c) as reduced 10C, and (d) acid-etched c.

SE  01-Feb-06 KIST WD27.5mm 20.0kV x5.0k

Fig. 3. SEM micrographs of Ni/YSZ cermets and YSZ network prepared from various NiO/YSZ composite powders calcined at
1200°C/2 h: (a) as reduced of 10N, (b) acid-etched a, (¢) as reduced 10C, and (d) acid-etched c.
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Fig. 4. TG/DSC curves of various dried NiO/YSZ powders

heated at a heating rate of 10°C/min in air: (a) NiCO;,
(b) TNOC, (c) 4N6C, and (d) NiNOs,.
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Fig. 5. SEM micrographs of Ni/YSZ cermets and YSZ network prepared from various NiO/YSZ composite powders calcined at
800°C/2 h: (a) as reduced of IN9C, (b) acid-etched a, (c) as reduced 4N6C, and (d) acid-etched c.
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Fig. 6. SEM micrographs of Ni/YSZ cermets and YSZ network prepared from various NiO/YSZ composite powders calcined at
1200°C/2 h: (a) as reduced of IN9C, (b) acid-etched a, (c) as reduced 4N6C, and (d) acid-etched c.
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Fig. 7. Electrical conductivities of various Ni/YSZ cermets in
4%H,/Ar prepared from NiO/YSZ composite powders
calcined at 1200°C/2 h.
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