518015919949

1. S. Ohara, K. Mukai, T. Fukui, Y. Sakaki, A new sealant material for solid oxide fuel cells

using glass-ceramic, J. of Ceramic Society of Japan. 109 (2001) : 186-190.

2. P.H. Larsen, Sealing materials for solid oxide fuel cells. Ph.D., Materials Research
Department, Sheffield University, UK, 1999.

3. Y.-S. Chou, J. W. Stevenson and L. A. Chick, Ultra-low leak rate of hybrid compressive mica

seals for solid oxide fuel cells, J. o . 112 (2002) :130-136.

ceramics as gas-sealing W
5. N.Lahl, L. Singheiser M /.
stacks, in S.C. Singhal,
1065.
6. R.J. Boersma, N. M. S
for solid oxide fuel ce
7. K. L. Ley, M. Krumplet,

| ——

solid oxide fuel cells: Part I phygical properties, JuMater. Res. 11 (1996) : 1489-1493.

8. K. Eichler, P. Otschik and W. Sch@-‘DWects at sealing glasses for the SOFC,
» & R A
in Proceedings Qlf-he 4~ European {j&lleEvoy, Editor, 899-906,

European Fuel Cell g.ﬁrum (2000). ? 2
Somand L. A.C y

9. Y.-S. Chou, J. W. Stevenson and L. A. Chick, Novel compressive mica seals with metallic
interlayers forgoli e il i 00+-86 (2003) :1003-1007.

10. Y.-S. Chou anﬁ.] uﬁ nﬂiﬂﬂﬁlmied compressive seals
for solid oxide. fuel cells, ooex‘Sucsl (ﬁﬂ - 274-278. &

11. S.P. wﬁ\’éeﬁmﬁal f%ﬂﬁpﬁtﬂ. J. of Power

Sources. 102 (2001) : 310-316.

[a—

12. Y.-S. Chou and J. W. Stevenson, Thermal cycling and degradation mechanisms of
compressive mica-based seals for solid oxide fuel cells, J. of Power Sources. 112 (2002) :
376-383.

13. Y.-S. Chou and J. W. Stevenson, Phlogopite mica-based compressive seals for solid oxide

fuel cells: effect of mica thickness, J. of Power Sources._ (2003).



14.

15.

16.

17.

18.

19.
20.

21.

22,

23,

24.

25.

26.

133

S. Taniguchi, M. Kadowaki, T. Yasuo, Y. Akiyama, Y. Miyake, K. Nishio, Improment of thermal
cycle characteristics of a planar-type solid oxide fuel cell by using ceramic fiber as sealing

material, J. of Power Sources. 90 (2000) : 163-169.

C. DellaCorte and B. M. Steinetz., Triological evaluation of an Al,0,-SiO, ceramic fiber
candidate for high temperature sliding seals, Tribology Transactions. 37 (1994) : 369-377.

X.Qi, F. T. Akin and Y. S. Lin, Ceramic-glass composite high temperature seals for dense
ionic-conducting ceramic membranes, J. of Membrane Science. 193 (2001) :185-193.

Y.-K. Lee, J.-W. Park, Reactions of (La, Ca)(}rO sealants in yttria-stabilized zirconia (La,Ca)

CrO, planar solid oxide fuel cell (SOFC) xéd‘ ‘Materials Chemistry and Physics. 45
_.-—""

(1996) : 97-102. _— 2 _—

P. H. larsen, F. W. P:I:an;-‘??/, : 0,
3.3P,0, glass, J. of Nen-CayStalling Solids. 244 (1999) :"16-24.
isthod of joining. WIPO. WO 01/09059 (2001).

Geasee and R. Conradt,  Glass-ceramic materials as

Glass-ceramic joining
T. Schwickert, R. Si
|

. Werkstofttech. 33 (2003) : 363-366.

B.Z. Pevznerand V. P. K Borate bas’c’d»‘glass ceramic materials for high temperature
01:44 (2003;7& 95.

T o)

C. Williams and J. Fernine, Novelj ]ummg and:seaT ling processes for solid oxide fuel cells.

coatings and seals, Glass T

o o
SOFC, in Proceedmgs of the 5“ European Si) FC Forum, JfHuqsmans, Editor, 608-615,
ok A
European Fuel Cel_l“yprum (2002). Y J

L.A. Xue, J. Piascik, 5 | Yamanis, G. Lear, J. Powers, D.E)alfonzo, Composite sealant

materials for solid oxide fuel cells. US patent. 6271158 (2001).

Christiansen, Bi'Hughan, K. Foger, Effect of glass sealant materials on microstructure and
performance of Sr-droped LaMnO3 catodes, J. of Material Science Letters. 20 (2001) :
695-697.

C. DellaCorte and B. M. Steinetz, Relative sliding duratiobility of two candidate high-
temperature oxide fiber seal materials, J. of Propulsion and Power. 9 (1993) : 307-312.

Z. Yang, K. D. Meinhardt and J. W. Stevenson, Chemical compatibility of barium-calcium-

aluminosilicate-based sealing glasses with the ferritic stainless steel interconnect in

SOFCs, J. of The Electrochemical Society. 150 (2003) :1095-1101.



27.

28.

29.

30.

31.

32,

33.

34.

35.

36.

37.
38.

39.

134

Z. Yang, J.W. Stevenson and K. D. Meinhardt, Chemical interactions between barium-
calcium-aluminosilicate-based sealing glasses with oxidation resistant alloys, Solid State
Ionics. 160 (2003) : 213-225.

N. Lahl, D. Bahadur, K. Singh, L. Singheiser and K. Hilpert, Chemical interactions between
aluminosilicate base sealants and the components on the anode side of solid oxide fuel

cells, J. of The Electrochemical Society. 149 (2002) : 607-614.

T. Horita, J.-S. Choi, Y.-K. Lee, N. Sakai, T. Kawada, H. Yokokawa, and M. Dokiya,
Reaction between calcium-doped lantham{r}i /}h:omlte and silica. J. Am. Ceram. Soc. 78
(1995) :1729-1736. ’f:-"

K. Yamaji, T. Horita, M. Ishikawa N. Sakai, H: Yokokawa Compatibility of La ,Sr

Ga (gM,,0, 4 as the W

'r SOECs, Solid State Ionics Tonics. 108 (1998) : 415-421.
S.-B. Sohn, S.-Y. Choi, G.-H. in,H -S.

Song, G.-D. Kim, Stable sealing glass for planar

solid oxide fuel cell, J. olids. 297 (2002) : 103-112.

N. H. Menzler, M. Br. l}kr;meS'D Stover, Development of a gastight sealing

J. of Eu@ean Ceramic Society. 23 (2003) : 445-454.

..U'M ;

nce gnd enga:yaermg an introduction, Wiley & Sans, New

material for ceramic
W. D. Callister, Jr ,Materi
York, 1994, p 776.

T.-L. Wen, D. Wang, M. Chgp,VH_fl-f_I'u, Z.,@%_@hang, H. Nie, W. Huang, Material
research for plana;S'DFC stack Solid Stéte Ionics 148 (ZQQ!) b3513-519.

N. Oishi, T. Narmkawg and Y. Yamazaki, Thermal cycle test‘k-gf a planar SOFC stack with

flexible interconnections‘and sliding seals, Denki Kagaku. pp—620-623.

M. Bram, S. Reckers, P. Drinovac, S. E.Brunings, R.W. Steinbrech, H. P. Bunchkremer, D.
Stover, Basic investigation on matallic and composite gasket for an application in SOFC
stacks, in Proceedings of the 5" European SOFC E6rum, J. Huijsmans, Editor, 847-854 ,
European Fuel Cell Forum (2002).

D. W. Richardson, Modern Ceramic Engineering, Marcel Dekker Inc.1992.

L.M. Sheppard, Surge in electronic materials continues, Am. Ceram Soc.Bull. 70 (1991) :
1465-1477.

E. Demirkesen, Z. E. Erkmen, and N. Yildiz. Effect of AL,O, Additions on the Thermal
Expansion Behavior of a Li,0 — ZnO — SiO, Glass-Ceramic, J.Am.Ceram. Soc., 12 (1999)
:3619-3621.



135

40. M. J. Pascual, A. Duran and L. Pascual, Sintering process of glasses in the system Na,O-
B,0,-Si0,, J. of Non-Crystalline Solids. 306 (2002) : 58-69.

41. M. J. Pascual, A. Duran and L. Pascual, Sintering behaviour of composite materials
borosilicate glass-ZrO, fibre composite material, J. of European Ceramic Society. 22
(2002) :1513-1524.

42. T. Brylewski, M. Nanko, T. Maruyama, K. Przybylski, Application of Fe- 16Cr ferritic alloy

to interconnector for a solid oxide fuel cell, Solid State Ionics. 143 (2001) :131-150.

]
AULINENINYINT
ARIANTAUNNIING 1A Y



~ AuLINENINeINg
IR TN TN



137

o X a L §
msnnnlgldnentinus

Apparent porosity ﬂ’ﬂll‘W?lﬂJﬁ ng
Anode uolua

Cell stack %utmaﬁ'
Catalyst Ang Qﬂﬁﬁ? 8
Cathode unlna

Composite seal \ ‘ ﬁ uﬂ’di’mU‘U’J?{ﬂNﬁﬂJ

i'lllﬂ

@%mamu

Ceramic adhesive

Chemical compatibility

Electrolyte

Flange

Hybrid

Interconnect

Manometer

Power density :

Resistivity umu vl

Stainless steel ﬂﬂf’{‘l'l%' Ay

Viscosity 4

Wetting X

ft.lbs : ﬁﬂauﬁ'@

G -

ﬂumwmﬁmm

psi ﬂmﬂammm

- ’QW’lﬂﬁﬂiﬂJ IRIINAR Y

Lim lunseu

W% wediFudTasimiin

cm’ / min . em (scem/ min.cm) anuIRSuAA AT D
EHUALIAT

Pas wWiaAaduIn

m.bar.ls’ HadusansaeIui

Q.cm Toruumunas



AULINENINYINT
IR TN TN



139
EDX of 20 YSZ 80 Pyrex + LSM heated 1000 'C for 10 hrs in air.
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EDX of 20 YSZ 80 Pyrex + Ni/YSZ heated 1000 "C for 10 hrs in air.
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EDX of 20 YSZ 80 Pyrex + YSZ heated 1000 'C for 10 hrs in air.
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EDX of 20 YSZ 80 Pyrex + LSM heated 1000 'C for 10 hrs in 7% H, in Ar.
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EDX of 20 YSZ 80 Pyrex + Ni/ YSZ heated 1000 "C for 10 hrs in 7% H, in Ar.

" Project: Project 1 | Customer Notes: ~ Sample: Stub171103-2
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EDX of 20 YSZ 80 Pyrex + YSZ heated 1000 'C for 10 hrs in 7% H, in Ar.
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EDX of 25 YSZ 65 Pyrex 10NaAiO, + LSM heated 1000 "C for 10 hrs in air.
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EDX of 25 YSZ 65 Pyrex 10NaAlO, + Ni/ YSZ heated 1000 ’C for 10 hrs in air.
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EDX of 25 YSZ 65 Pyrex 10NaAlO, + LSM heated 1000 "C for 10 hrs in 7% H,in Ar.
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EDX of 25 YSZ 65 Pyrex 10NaAlO, + Ni/YSZ heated 1000 "C for 10 hrs in 7% H, in Ar.
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