
��������	
��
��� NiNiNiNi����������	
��������    ��������� 	
��
 
��� ����
 ����������� !"#$%

(Solid Oxide Fuel CellsSolid Oxide Fuel CellsSolid Oxide Fuel CellsSolid Oxide Fuel Cells &SOFCSOFCSOFCSOFC) '()*+,-�./
(SOFC)0123456789:;<.=>?@ABCFig.1 DE<FGHIJKLCMNMO123J-�PMQ67MRST89O123UVWXYDZB[\]^_`abc0defg?hijO.klmnoDZBSOFC

mpq*0rs?tBCuvwD123)*XY9nxDy;Qz68tjOUVWXY9750 {|o89nxD}B~�hijD�;XbOnx��Dy�B./mpq*9����};CMR?�QO1234567-�./0E<0RADO:x��Dy;Q�123D�LB-�k)*lmJ:AB.k��?I���BC �^�����*�`�]�
(Yittria - Stabilized - Zirconia �YSZ )J.W�PMR:x�Dy�B

(800 {)12367J�pDLB-�k��PMQ CeO2

J7;R
SOFC 0��J��RCCeO2

9:;)e�g
/��pJzMO�� ¡¢Dy;QO)eJ�gLBC£RO¤0¥OCe+4 0�¦? Ce+3P}BiP8.§¨�mJ<©LBRAO-�kDy;Q.§¨�ªPMQ�7MO«.¬Jn­�®BiP?¯°8±BC�²8³´��8tBNi-YSZ µ¶1^�9YSZ Dy�B·¸?:;iP?Ni[\0V¹Jº»DMQ;BC£RO¤0µ¶1^�DCeO2

J¼½MR-�kN�¾¿��R SOFC80123DÀ;Q0ÁÂ9kAQÃ}�O<.Ämc0ÅÆ9ÇÈ8OCeO20·¸?NiO
PkAQÉ;iP9

Ni
[\Ê§0V¹mËÌDz68tBCÍ��89Ni-YSZ 0YSZ D�LBCeO20ÎÏDÐÑMONi-((45 – x mass%YSZ) – x mass%CeO2 ) µ¶1^�-�k(x = 0 , 5 , 10 , 20 ,45)PMQOÒ`¾¿PMO¤0ÎÏ=ÓD�LBÔ¯wOÕÖw<.ÄmJÈ�NDMRC �×ØÙÚ�

55 massÛNiO-((45-x) mass%YSZ-x mass%CeO2) (x = 0 , 5 , 10 , 20 ,45)0ÜÝ¿Þ�ßà�¶JáâMO4ã 15 mmOä� 0.5 mm 08 mol%Y2O3 - ZrO2åæßçèbDéêMO1300{ë¿DZj-�kPMRCì¢k9La0.8Sr0.2MnO3-YSZ
J7;RCíe��DZjµ¶1^�-�kJîRC �ïðñòóô�

Fig.2 Dõög÷øùDúûL)*Ò�üý¼½þÿ��ÓJKLCíeDy;QO<.Ämc0ÅÆ9���g®}N�R?O12389x = 45 mass%0Ö0�õ�:;�JKMRC£RO123D�LB«.¬�ÓN�Ox = 45 ?õ�n;«.¬�JKMRC�À0��¶�D�MQO��¶�«.¬0n; x 

=0 , 5 , 45 0µ¶1^�0�J	
MO123D�LB�§.¬ÕÖ�*
�J��RC¤0�ÓJ
Fig.3 DKLC 

��
���
������
����

������ ��� !"!" #$#$
��� !"!" #$#$���� %&

Fig.1 
E<FG

 

0

25

50

75

100

0 10 20 30 40 50
CeO2 Content , wt%,

M
ax

im
u

m
 P

o
w

er
 D

en
si

ty
 ,

 P
 /

 m
W

'cm
-2

Fig.2 
õög÷øùDúûL)*Ò�üý¼½=Ó 

H2 

CH4 

mass% 



)*Ò�üýJ¼½MRµ¶1^�9��MR.¬�JKMRiPN�ÕÖw��m?ËÌMRC£RO123()4*N�
OCV

�+,-£80ÕÖ�*
��ÓJ
Fig.4 DKLC)*Ò�üýJ¼½MR�µ¶1^�9

OCV 0no?./8±RCi�9)*Ò�üý?zL)e�gp
(CeO20CeO2-x 

+ x / 2 O2)
?<©MRiP?12P34��BCabD56MR123?)*��RiP?.¬�DX7��OXYS?89��RiP?de:;<mËÌD=>MRP34��BC£RO<.Þ?*0-�k@AÝB0CD.§E�ÓN�OF = 45 mass%0ÖDNi

[\0V¹?ËÌMRiPJ./MRC|Ì0iPN�O123()4*N�O)*Ò�üý0G§H0)e?�g��BPIÖDJÐMR123úKde}�P)*XY?L�MRC¤0MDy�Bdefg?NO��O�g)eþ?ÃþD}�Q�BPO()MR123?Pb£856MOOCV �+,-P}�RP34��BC£RO(þ?Q;STDy;Q9O�g)eþ|ÌDO-�kabc0JÐ123þ?Q;RADOOCV no?./8±RO()4*N�OCV
9ÌS®ROtB��ÖM?Õ«MQN�OTÌSMRP�pm?tBC)*Ò�üý0zLi0Äm?XYSJUVMOÕÖw��ËÌD=>MO[\V¹m?W�R

Ni-CeO2
-�k9õ�W�RÔ¯wOÕÖw<.ÄmJKMR�pm?tBiPJ�gMRC 

 �ïX�
 

1 123D�MQONi-CeO2µ¶1^�-�k9Ni-YSZ-CeO2
-�kHOõ�:;Ô¯wOÕÖw.mpJKMOlm*«.¬Jn­�®BiPJ�gMRC 

2
-�kH0)*Ò�üý0G§)e?123JÐPIÖD�g��OOCV ,-Dy�Bde:;<mJYîMRiP8OÕÖw��mËÌD=>MR�pm?tBiPJ�gMRC 

3 CeO2
Ê§P

NiO
Ê§Jg<Z�PMR-�kµ¶1^��[DZjONi [\Ê§?\�V¹MRõ]}Q^�.kJîRC 

0

0.3

0.6

0.9

1.2

1.5

0 40 80 120

Time , t  / s

C
el

l 
V

o
lt

ag
e 

, 
E

 /
 V

CeO2-base anode

Ni-YSZ anode

0

0.3

0.6

0.9

1.2

1.5

0 300 600 900 1200

Time , t  / sec

C
el

l 
V

o
lt

ag
e 

, 
E

 /
 V

CeO2-base

anode

Ni-YSZ anode

Fig.4 123Dy�BE_ªh.÷(þÿ�(a)20 ml /min (b)30 ml /min 

(a)CH4 10 vol% (b)CH4 10 vol% 
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