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ABSTRACT

The compositional variation of the Ni-YSZ composite during the fabrication of SOFC-anode was investigated via XRD analysis.
According to the XRD analysis, Compositional inhomogeniety was observed in between the surface and inside of the composite.
Compositional inhomogeniety was mainly due to the NiQO or Ni loss during the heat treatment like debinding, sintering and reduction.
The compositional logs occurred via evaporation or diffusion of Ni, which become intensified as the temperature and the duration time
of the heat treatment increase.
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Fig. 1. XRD spectra of NiO-YSZ green body showing no
compositional inhomogeniety.
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Fig. 2. XRD spectra of NiO-YSZ composite after debinding at
1000°C in air.
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Fig. 3. Microstructure of NiO-YSZ composite after debinding;
{(a) npper, (b) middle and (c) lower part of Ni-YSZ
composite.
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Fig. 4. XRD spectra of NiO-YSZ composite after sintering at
1400°C in air for 3 h.
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Fig. 5. XRD spectra of the sample surlace and reaction product
between NiO-YSZ composite and Al,O5 substrate after
sintering.
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Fig. 6. XRD spectra of YSZ coated NiO-YSZ composite after
sintering at 1400°C in air for 3 h.
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Fig. 7. XRD spectra of NiO-YSZ composite after reduction at
1000°C for 24 h.
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Fig. 8. XRD spectra of YSZ coated NiO-YSZ composite after
reduction at 1000°C for 24 h.

[

b Hg oliZe 2 BF) st A7 AlEe
vellgoh. ode] AsfoA BE oA IRER] o
NHeM e}t rR7IRlZE SAHBE AXEA 718
=5l A olgiEe] Ni 4] SAsSiEd AuEe
x| Nigj 32 AR kol 713 He
W ZAME Nij 4] IR ke AeE vyt &
As)Ae] 2YHE S LFA APE NiO AE<]
a2 gob Nig 2R3 1S HAFE e &
e Ni o] A5dA9] 549 4dTe & Zo= 4
271 o1& Husk AAetr] #]3 =g FA AHPFo]
o} e FA7R) B vlEs RSk Nl o
BE Asjde 3 T R dF A ke ¥ A

AZS #EAA EAAE g ZeE wsFld.

%J
i

bt 32 g
B et
p

pt
iy

4
ot

i K

o

32 ZMHsl mE TN SHHE

Ni-YSZ E&A9] ¥xa] 345 7K Ni AR £40]
2o A= 7F B 2=0M EXTEA He 229
oty B3] 24 F 7B LFuue) HEH e F
Aollxe] &de ol AZEt) £ dAFddrs E€x8 =
o} A7he] whE AIH 29 ¥isle) o mE HH &
e ¥3ls 2H BTl Fig 9aF &4 &xd 1E AN
A7) Agry] wsle|ty, ag@eA BRe] 1100°C ©] ke
25 37 AR EXTskE AF AE ZHe N
£4o] a8 ZA o) 4 Niol 9g @ AgS B
o). zzEu}h 1200°C ©)de] 2=dlAs 37 A= dH
d3te A% A THAM Y Ni $do] AzbsiA ARk
o] ZA vl 3 A2 Alghel| w2 7] Augte]
B8}2 Aw B (Fig. 9b) 1100°CollA Exshke 4% 54
7r o)A} GxlglA] Nidel £4o] AR 7] Aol ZA
vex olek o3 Adgke] Sk SECA AHENR
o] Al FAHHE AT AJH BHEAL] Ni &
A W& Nigol Z2HHde &9 FA g g3z &

=)
=
=
=X
i

10° T T T T T
;] (@ .
10 . . .
10° 4 -
10° E
g
@ -
g 10
G
4 107 .
‘»
m v
o 1074 -
10" .
. L)
10° sintering for 3 hrs in air |
10" T T T T T T T T
1000 1100 1200 1300 1400
T°C
10° T g T T
, | ® |
10 . .
10° b
c 10° 8
8
c * B
5 10
R
8 10°1 :
o
10* - -
10" sintering at 1100°C in air |
. .
10° T T T T T T T
0 2 4 6 )
Time/h

Fig. 9. Surface resistance of NiO-YSZ composite after sin-
tering showing the influence of sintering (a) tem-
perature and (b) duration time. :

=9} A7kl met BlEsnh AAl Aagke] 4 ves
Ao BR-g ARl AASIAL AE R AREE 57
g e Ailge] 2QEE AL T F AUSTH
ol#H Y A71F BAJe Wale B FAE AlHEFel
WE Ni 249 3o}l IRsks Axelnt. ojade] A
A Bo] dajg] x4 wE 2 =4 EFYES
vl AVE 249 BFUdS 7R eA B webd ol
3 xAHS] IS gi@e] wR =SR] 9Se¥ Ni-YSZ
239 4718 BAJo] B dika 2e] dadAe &<
o7 AMgslr)el HEA] gt A £% STk

b B dAgers dEHA SFoEA Y Ni-YSZ &
) AzA B N0 = N AR £48 =)
Aal B2 28 whie AgkstAr gt WA 7R e
3 G319 22 Niog) §hesdel i
E wgolth 24 AdsE & e V)3

a2 AR T
Aurg ghxel 7

A 38 A A 22(2001)



142 T &

sintrering on YSZ substrate

[

interior

Relative intensity
|

.

— S

bottom of the sample A 1o

10 20 30 40 50 60 70
20
Fig. 10. XRD spectra of NiO-YSZ composite after sintering on
YSZ substrate.
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Fig. 11. XRD spectra of NiO-YSZ composite after sintering on
YSZ and NiO-YSZ substratc.
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