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Abstract: In solid oxide fuel cell system, yttria-stabilized zirconia is generally adopted as the electrolvte,
which has high strength and superior oxygen ion conductivity, and the air electrode and the fuel electrode
are attached to this. Recently, new structure of ‘layered planar SOFC module’ was suggested to solve the
reliability problem due to the high temperature stability of a sealing agent and a binding material. In this
study to materialize the air electrode in a layered planar SOFC module, the LSM ink was coated to form
homogeneous electrode in the channel after the ink preparation. As the porosity control agent, PMMA or
active carbon powder was adopted with use of a commercial dispersant in ethanol. The optimal amounts
of both the porosity control agents and the dispersant were determined. Four (4) vol% of the dispersant
for the LSM-PMMA case and 15 vol% for LSM-carbon powder showed the lowest viscosities
respectively to indicate the best dispersed states of the slurries. With PMMA and carbon powder, sintered
LSM ink shows the relatively homogeneous distributions of pores and with increases of the agents, the
porosities increased in both cases. From this, it can be thought that the amount of the PMMA or carbon
powder could be used to control the porosity of the LSM ink.

Keywords: Solid oxide fuel cell (SOFC), Lavered planar type, LSM ink, PMMA, Carbon

366

1. M B8 wol A A EH f«‘lll—l"-]%t‘l‘j 2 7]

Hia 9 dedAelg [1-3]. SOFCE Ataol&

SOFCE i&olA F#sluz oz Hg g&o] LA ¢ tf} %] & 7] oHRYSZ) & A-Isﬂ.'/_ﬂF' =l
Abgatar 9lon [4], 7)o F715 R dAsFo]

a. Corresponding author: ydh7@kicet.re.kr zZtxlo] e PEUE F ook A AEFTol YA os

)
Kl

d-lmfﬂ

600C o]de] oA o] HEAo] e}y “H-u:

Copyright ©2014 KIEEME. All rights reserved. . st Mo =

This 8. Opers-Aceess artice disiibuied nder the tems of the Crestive Conmons: O 53t 2E7} ol 12 2o W U¥4 %
Attribution Non-Commercial License  (http:/creativecommons.org/licenses/by-ne/3.0) ; I ; ! o T
which permits unrestricted mn-‘xmmclalntg& distribution, and reproduction in any =& AL L&A <HAN -E-?ﬂ]_\';’f, &t 22 HFH

medium, provided the original work is properly cited.

il



A7) A 24 781 3] =54,

7k ol 9] 83l o2gE FAa deER oF 3
Astazl GFg Mg AIPs i vt [56]. H2
o MEE AIRRE YSZ AEE o|&3te] 24 AA
g AHZeo dAdew A3 HEF HRY
SOFC ®& &7} A=A, o 3471«
EAZ A3ty AF7AA FAHA Bzt AR 4
Ao},

F7138 S 24&E7F 1200C digez YSZ
o H]3}e] “EMC”“ wa ghgA el -3k H 3
AAE BE AZE AT FAHNA 8553 FA &

Aol WhsHuE 4% UG BEE WA Az
F Adel ¥ $Ho AFE ¥ PUS A
Fubel glch, zeji} o]@d LSM 93 A= 2 ol

Ao 7128

Alojo] #WE Wi ofF7kA] -3 A

o o|Fo| A4 gkrh webd B Aol My A3

P9y SOFC m&Ee 7% A% FdL st
LSM #9tjol 7% gA4AZ PMMAS 2 32

HalA| A7t Su]Rs o gE, HAH 2 BYK-111
& A}-g-3lo ogaf—- Az & YSZ F-xAle] A
Wil gdsiAl 2ES stazk &gk olw LSM
A= 7|FES Aol sy 713E, 71384,
71% B30 nAs 9¢S n@dsAT. 2 7F
o] gug LSM 9428 YSZ ®dlo| #YaA =
g3t7] 9iste] LSM Al A= g1 HA
%348 2z s49rc).

]A__

2. Y Wy

).—l _g-.

By
I.,ilt:,xSI‘::.:Mll();;

SOFC ®REe F7|3 A8l
FetE {45t g8 EuUdER
LayCOs (99.9%, Daejung Chemical and Metals Co.
Ltd., Korea), SrCQs; (99.9%,
Kojundo Co., Ltd, Japan), MnCOs; (99.9%,
Sigma-Aldrich Co., LLC., America)E 08:0.2:1¢] Y]
&8 Awdle] o ¥h£(99.5%, Daejung Chemical and

High Purity Materials

Mela]s Co., Ltd., Korea) [7]& &2 8318 o] &3
o 24AMZr EFFSAY. E§HE £29S 100T 289
A dxs § HRE7olE thdide] dAEE %0(
of 4 1Az A& LSM #$-tl g 4 et
A9 71FE A F 7|F AHARE ‘?’I‘L*’} =
gl o7l PMMAE Al83lon, 74 ‘ﬂJ 744
& FH3r] fste] 24A 7 Bt 2 F

#100 vH1 =2 A7HES st AHEE o, o Dy

A27¢ A 125 pp, 867-871, 2014 129:

olflE F B67

i

LSM ink solution

Im vacuum
filter v

=

paper’
filter paper
@LSM powder @pore former
Fig. 1. Schematic dryving process of LSM ink with use

of filtering funnel.
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Fig. 2. Schematic sample preparation of sintered LSM
ink specimen for observation microstructures.
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Fig. 3. Viscosity changes of LSM inks with amount
variation of pore for agents; in the case of (a)
LSM-PMMA and (b) LSM-activated carbon.
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Fig. 4. Contact angle changes of LSM inks to YSZ
substrate with amount variation of dispersant: in the case
of (a) LSM-PMMA and (b) LSM-activated carbon.
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Fig. 5. Microstructures of sintered specimens with |, o '-:___:_ .
addition of PMMA into LSM inki PMMA amount of (a) o -

30 vol%, (b) 40 vol%, and (c) B0 vol%.

Fig. 7. Pore size distribution according to PMMA and
(a) (b) carbon in LSM ink as pore former. (a) PMMA 30
vol%, (b) PMMA 40 wvol%, (¢) PMMA 50 vol%, (d)
carbon 30 vol%, (e} carbon 40 vol%, and (f) carbon 50

vol%.
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Fig. 8. The channel morphologies of YSZ module coated
LSM-PMMA ink with BYK-111 4 vol%. (a) center and
(hl edge.

Fig. 6. Microstructures of sintered specimens with
addition of activated carbon into LSM ink: carbon
amount of (a) 30 vol%, (b)) 40 vol%, and (c) 50 vol%.
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