Glass and Glass Ceramic Sealants for
Solid Oxide Fuel Cells

Product Information

Solid Oxide Fuel Cells (SOFC) are considered one of the most promising
methods for the efficient and environmentally-friendly production of energy.
The high operating temperature of 650 °C to 850 °C and the aggressive
atmospheres within the cell (fuel, air and humidity) make high demands on
all materials used. For the secure and stable combination of multiple cells
into a high-performance cell-stack, the metallic layers that serve as inter-
connects between the individual cells require hermetic protection.

SOFC sealing materials are specially formulated glasses and glass ceramics
that withstand the harsh environments and high operating temperatures
of SOFCs. Sealing glasses are applied in the form of a paste made of glass
powder and an organic binding agent and are dispensed along the critical
areas to the interconnects.

Besides providing hermetic sealing for the interconnects to prevent fuel-
oxidant mixing, the sealings also serve as electrical insulation with a high
electrical resistance at operating temperatures. Moreover, they feature
chemical stability under reducing and oxidizing atmospheres and have a
matched coefficient of thermal expansion (CTE) to prevent material stress
within the structure. Solid Oxide Fuel Cell
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Physical properties of SCHOTT sealing materials

| No. | 1+ | 2 | 3 | 4 [ 5 [ 6 |
SCHOTT Glass Code G018-281 GM31107 G018-315 G018-311 G018-304 G018-305

T lass lass lass ceramic lass ceramic glassiceramic glassiceramic
ype 9 9 9 9 composite composite
020.300 (10-6/K) 4,6 (glassy) | 9,96 (glassy) | 9,81 (p.c.)** g'; Eg"f‘)sﬁ’} 9,5 (p.c.)** | 10,31 (p.c.)**
00.750 (10-6/K) - = 11,78 (p.c.)** - 12,66 (p.c.)** 13,15 (p.c.)**
o 622 (glassy)
567 595
Tg (°C) 652 532 614 (p.c.)™ 620
p (g/cm3) 2,7 3,7 3,7 3,8 3,4 3,5
T, (°C) - 620* 725* 808 760 769
Temperature at n 104 dPas 1196 750 - 873 - -
Sintering temp. 737 557 619 669 658 660
r:fé: osstcagp?y Softening temp. 927 649 739 770 858 908
data Hemisphere temp. 1270 750 823 853 917 944
Flowing temp. 1333 844 872 904 942 991
*Analyzed by hot stage microscopy data, ** partially crystalline
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About SCHOTT Electronic Packaging g 018304 - Il
[
SCHOTT's Electronic Packaging is a worldwide leading supplier of hermetic E 018303 -I I

packaging solutions for the reliable, long-term protection of sensitive elec-
tronic devices. Since the 1930s, SCHOTT has been developing, manufactu-
ring and optimizing hermetic packages and feedthroughs by using specia-
lized glass, glass-to-metal and today also ceramic-to-metal sealing techno-

logy. More than 600 scientists and engineers work with SCHOTT customers

all over the world, while setting the pace by developing new, cutting edge
technologies for the requirements of today and tomorrow.

With 1,500 employees at five production locations and numerous com-
petence centers in North America, Europe and Asia, SCHOTT Electronic
Packaging is a strong and reliable partner for customers worldwide.
Products are produced at company sites in Germany, the Czech Republic,
Singapore, U.S.A. and Japan.

For more information:

SCHOTT Electronic Packaging GmbH
Christoph-Dorner-Strasse 29

84028 Landshut

Germany

Phone: +49 (0)871/826-702
Fax: +49 (0)3641/288-89096
Sandra.Blomer@schott.com

www.schott.com/epackaging
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Different behaviors of SCHOTT sealing materials

SCHOTT

10038 ENGLISH 10090.3 ali/jab Printed in Germany

glass made of ideas

No responsibility can be taken for the accuracy of this information. Despite the fact that all reasonable care was taken in presenting and keeping this information up to date,
SCHOTT neither accepts legal responsibilities nor guarantees the completeness, accuracy and up-to-dateness of the information presented here. Date issued: October 2009




