Trans. of the Korean Hydrogen and New Energy Society(2012. 2), Vol. 23, No. 1, pp. 43~48
http://dx.doi.org/10.7316/khnes.2012.23.1.043

ulol=2 Y5 SOFC EA4H7E elel ma

AR 9] A 71stekA EA

(o]

P
(=]

= 1,2 1,2 1,21 =1 1 =11,2 1
2. 0|59 0221 . Qe . HIMET . aatE'2 . AEY

U7 EATY A ARARN AT, ety AgstAnieh AU )7 EAF

Evaluation of Micro-Tubular SOFC: Cell Performance with
respect to Current Collecting Method
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Abstract >> This paper presents the characterization of micro-tubular SOFCs using three different anode current
collecting methods of inlet current collection (IC), both current collection (BC) and total current collection (TC).
The maximum power densities of SOFCs at 750°C using IC, BC and TC were 56 mW/cm’® (0.43 V, 0.13 A/em’),
236 mW/em® (0.43 V, 0.55 A/em’) and 261 mW/em® (0.43 V, 0.61 A/em’) respectively. It was confirmed by
impedance spectroscopy that both the polarization resistance and the ohmic resistance were dramatically increased
at SOFC with IC.

Key words : Tubular SOFC(€15& SOFC), Anode-support(1&E= Z|X]A]), Current collection(HF ] 7)

LM =2 o Eg 2% ARrol ue} o2 FR(EE IR
spstofu Aol A 7oA = Hekd 4= Q= 2

AAASHE A=A X](Solid Oxide Fuel Cell: SOFC) DL ASIA|EE HhHo| &%= Akof whel A7) A
L aAAr] Aetee AedE ARkl 600C ~ , ZA=Fik-g- #|8(electrode polarization resistance)

10000 Teold LAFORA Gl FF4 & & HolAng, ek o] W 0|2 EEO| 7
S ALEEIA QAL WS S 4 9lov 23 4 otk Wby ok Aed AR
ART Zo|q0] Ui A WG] FHsstel WY vl B FRS vehdch

2 718 & 4 9 Wk opek 4k ofele] Wl mAMISLE dmdAE 1 Fejol Hat 27 9F

L

7k 9 HEbvks 5o] thofst AR S ARESE = 91 F(tubular type) SOFCS} ¥ (planar type) SOFC

e rlo oot

s
7

2 JLH , ¥z 3§ =2 Zchz] EAJLS 71
TCorresponding author : sblee@kier.re.kr T . gefiell e ]; Ki]\]
= Z‘—— jul
[ A4 : 2012126 449 : 2012215 AR : 2012224 ] H. 25 dEY SOFCe] = 714 el &
Copyright (© 2012 KHNES slE)3, YtAdo] $4=3F SOFC %= H7hia Q)

43



44 nto] 22 5% SOFC 54357k dalof w2 wheld x| ) 47]3}15H4 E4]
O, Ea AT S AEolA nlolaE U so] Wolgls SRl K, uleltE B da
%8 SOFC Zj7jo] Zade] tet theiug 2 A7|a, vhlES e8] A4il7)7] 98] SANZ
Yusl on], B8] ojg Aol the 95 S 9Tk 70T/ 133 C/min 2] S HER 3
Shep. A7t Ajelsio] 718 AAE ARe] ALAZI,
Foldel BEE AT Qe oA SOFCE 71384 94 Aag 95 SAALE Uk
7o) emmolale A k. slAe 6mmolale]  ZHEHOE 1100CHIA] 133 Cmin 9] $& 4T 3
{7S FPAE vo|a SOFCE 71 GRS Wi ARRE§RI5k] 7haA(pre-sintering) AA|HE 4|25t
o] 2ol o) ghov, Zoldgom Aol kot ik
A BelEAT FeUss AolE] gge] A E @Al 43S FA] fele] ke B
e mojsiol Aot ol Basteh ool 11 & AR ANAE Niel Sahele e o)
HAL A AdsHe ATt ghks) AdE L Qe YT =4S T ARt dRS 715 =
2 Ao A JAgAlo] nlo]3& SOFC A% FAZHE ¥ 1.67C/min.o] $24=2 1000C, 3
of m]A= dFe B7E 26 ol flsl dm ARFESE RS AsjAe At v 47
Qolmm olu M= Zx(inlet current collection: IC),  $Jal X 2FU oA Q] 71 &2 o]leAEEE 712l
ﬁi 29 -HH%—‘%% QJE A& 2 & (both current col- ScSZ(10mol.% scandia-stabilized zirconia)S 25 &

= ] Z(total current collection:
@i Xl% A,
] g]-a‘l—?(% Qol3 J,]

2.1 I:|- |I-|I|x-“1¥

& #=Lof|= NiO(nickle oxide, 0.8/m JT.Baker, USA)
2} YSZ(8mol% Y-0; doped ZrO,, 0.3/m Tosho, Japan)
Hore o|@3te] 40vol.% Ni-YSZ7} HE2 Aeks)
.o, Swt% activated carbon?] 7|FEAIA| S ethanol
G 25 ¢t 54 & U (ball milling)dto] &9t
shict. ol2 dzio] A% 3 100me] Mo AL
Shich ANE FRLS SRS ) 2R

9}%7%'}0131 7P A, =2 Xﬂ% %4.7}3}04 S22

g
o
N
it
o -
==
o
N
oft
oflh
o,
)
i
[T
1
I
Ach
N
4o
S

>> @ % AU A8 =y

7] Zg3F & 1.67C/min.o $4£E 2 1000C, 3

A7HEeF G373 & GDC(Gdg2Ceps03, gadolinium
doped ceria) & thA] Xg &8]2] R F 1.67 C/min,
o] He&n g 1400C, SAZFESE EAZ (co-firing)
stiek 37152 Aldol 4tekgHdRkgo] F7l=
Aol t&%ﬂ@% HEAATS Eol57] el A4
T} 752 &3t LSCF((LaosSro4Coo2Fens03)/GDC

B e 22| 7€ 23] 3t ohS LSCF 13] 318
3t T 1.67° /mm4 ’g%—:‘—Ei 1150°C, 3A]7Hs<t

A= A7 =S 7= Agst
g SYol ~ES ARkt
AT HHoA 2] TCO] FAHP] o 2= Ni HE(felt)
2} Ni A(wire)2 -8 (spot welding)2 3} Ni 1|
BHHHE AF85te] Ni FlE- Ni A JgHA)
of HR2 & W7 HAA= ARgsteiTh

ICe} BCY] Ao 2= Ag-Glass Egtuo] A
Eo} Ag Fo|AES B4 RS olgstel 1Y
gk 3 700 CeflA] Afe]ste] <A interconnects)3:

o|2ES 1



@)

cathode

electrolyte

©

Fig. 1 The schematic diagrams of micro-tubular SOFCs with
(a) TC, (b) IC and (c) BC
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Fig. 2 Micro-tubular SOFCs with different current collecting
methods; (a) without interconnect, (b) with interconnect
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Fig. 3 SEM images of micro-tubular SOFC with interconnect;
(a) surface, (b) cross-section
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Fig. 4 Polarization curves measured on the micro-tubular
SOFCs with different current collecting methods
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Fig. 5 Polarization curves measured on the micro-tubular
SOFCs with different current collecting methods
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