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A Study on the Initial Performance Degradation of Hydrogen-Fueled
Ceramic Fuel Cell with Atomic Layer-Deposited Thin-Film Electrolyte
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TCorresponding author :
sanghoonji@kict.re.kr Abstract >> The initial electrochemical performance of ceramic fuel cell with

_ thin-film electrolyte was evaluated in terms of peak power density ratio, open circuit
Eisgzzd igo 822223232 . voltage ratio, and activation/ohmic resistance ratios at 500° C. Hydrogen and air
Accepted 20 October, 2021 were used as anode fuel and cathode fuel, respectively. The peak power density

ratio reduced as ~17% for 40 minutes, which rapidly decreased in the early stage
of the performance evaluation but gradually decreased. The open circuit voltage
ratio decreased with respect time; however, its time behavior was remarkably
different with the reduction behavior of the peak power density ratio. The activa-
tion resistance ratio increased as ~15% for 40 minutes, which was almost sim-
ilar with the time behavior of the peak power density ratio.
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Fig. 1. Schematic diagram of thin-film solid oxide fuel cell
(TF-SOFC) with ceramic electrolyte

Vol. 32, No. 5, October 2021

el NE WA AstE 9 Bakrxel dudt

xﬂﬂﬂm& Zﬂ%ﬂ?‘iﬂk Park 572 550 nm £79]

= free- standmg ElQ] Algte] Az AzE A&slo]
450°C oA 154 mW/em® ¢] &8-S B3t v}
ek o] At 9lofA] 91g3t Hong 5V¢] o179}
o272 etk A 78S AR A2 AR5
vlal gjgte] A5 A2S AZEY 1 £ YR
2 dafde) wwl 5o <la) ARl HEE
a7]2o] =0 7| A A oML BHEE 4 gl
b

¥

[e]

off L poh mx

fE oL & o
o zﬁz
2
ms %o
flo o
oS
i
=2

>
E B
2y
-
Ao
1o
o 1
o
%ﬁ
ﬂlﬂli
do
o °
3
=
Bogo
N
> =
or T

el Ag Zh vkt Ak dsH|
= © 27| s Astel Wt 17
WAS Foff dwuEsiet 53], vt Az
ﬁ?ﬂxl-%
= = ol F=
SYeHA ] F7F wfEel ﬁgi %7}3 g

1o 4;3 12oox =
g
ﬂ% B
o[N ot
JZﬂ <
1
ox
|
T
N
i)
4>
2
o
o
f
re
-
2
>

)

Lo
L
RN

2.1 gk M2fa] A FEX] Mzt

dhak Alebe] ARdA s UletksAd g5Fuy 7]
= AAAR Wg AR, o|EoRRMER=N
of Mafjd, 12 Mg 7= Sk XﬂﬂoP
gk dFujuh 712e oF 80 nm =27]9] 7]3-& 7}
A F7l= 100 pmo]th. Mg A= v EE
2WEE 7|HE E8 5 mTorr of2L E9]7]0] A
SRS FAI= ©oF 300 nm= 2 Ak Wa B
Q] L= 99.9%0] 11, of2aL 7EAO] L= 99.99%,
o]r:}. o]Ea]o].XAQ;(]E:JL]o} z{aﬁzl% [e] Z]»i— =
28 E3)] 250°Col| A 1,0004F0]E 59t 221619
& 0.1 n/ARO]E ©|Q1aL o] =HE 100 nm

R

Transactions of the Korean Hydrogen and New Energy Society <<



412 AAYRS 0|ols HNSSE YN HRIYADIXI £714

A2 Aol FurE ik o] E] oty st =
s} whot A2g 913 A5} Tkl Aol S
3} olEejo} wel Afo]2e] ML 12 s
AL o] Egjo} TR oF 5 mol%o| itk A 25
Yotel ol Ezlo} uiuk A2g Sla) AFEE A7
= Z+7Z} tetrakis (dimethylamido) A2 F 53} tris

(methylcyclopentadienyl) ©]E-go]c}.
2.2 it Ni2je) A K| 45E}

uha} ety edmdx|o] AE M A AR
S5 BAES F3 SWSAKFie. 2). AR
Frl 24 Aol Ho AEEAY 304 &
[e]

=

AE st dud Y 7o) H714 A7
z

S

>

o

)
of rlo
i
M

H oo oo & gl oo 14 Ho
oy 2
s 2
A +
o o O
o i
i) Lo
< i)
) 2
p [‘lo
Id e
ﬁc'L DLI
N
g
ules

i)
)
o

&3l s A7Ieker] (Y, AR

Tl AE A

A T
k. ARAA ] BYAHLS | mm'o
59 Savkag dre) FEEAL
%

7|5l =8 a7I(BH] DA

0 ox ¥ N o of

1o
o
N
il

. Electronic loader /
i Impedance analyzer

Si sealant

Ag paste
‘Aorc holder

Copper

| Gas chamber I gasket
* $

HZ, in HZ, out

Fig. 2. Test-setup to evaluate the electrochemical performance
of TF-SOFC
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Fig. 3. Voltage and power density versus current density of
TF-SOFC at 500°C
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