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ABSTRACT

To develop a suitable sealing glass which shows a small thermal expansion mismatch to solid oxide fuel cell (SOFC) components,
non-wetting behavior and no chemical reactions with joining components dunng the cell operation, the glasses were prepared in BaO-
La;05-Al,05-By05-510,; system. Then, the prepared glasses were evaluated from the point of views of thermal properties, wettability
and reactivity with YSZ(yttria stabilized zirconia) plate after sealing process. From the investigation over the changes in thermal
properties of the glass according to the ratio of two glass network formers ie. B,03/Si0;, and the ratio of BaO/glass network
lormer(B,04+5i0,), the glasses which have the compositional <.0ndmong as BaO/(B,05+510;) of 0.70 under B,0,/510, of 0.33 ~
0.71 showed the thermal expansion coefficient value of 106~ 111X 10" "/K, resulting in minimum thermal expansion mismatch with
YSZ. Through bonding test with YSZ using the powder compacts obtained from these glass compositions, it could be found that they
showed a good bonding and non-wetting property to YSZ and also thal no chemical reaction between glass and YSZ occurred at
operation temperature of 800~ 850°C for a long duration time(up to 100 hours).

Key words : BaO-AlL,O+La,03-B;,0+5i0,, Sealing glass for SOFC, Thermal expansion mismatch, Non-wetting, Chemical reaction
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2aelY A2 9skd BaO-La,05-AL05-B,05-Si0,7
f7 ZAe] 2UEFEA AEE9 BaC04(99%, Kanto,
Japan), La,Oy(Extra Pure, Yakuri, Japan), AlLOs(Extra Pure,
Junsei, Japan), Hi;BOs(Extra Pure, Yakuri, Japan) % SiO,
(Extra Pure, Junsei, Japan)S AME-3193.e9 2k ZA] 2 Table
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Table 1. Compositions of Glasses with Various B,04/810,

Specimen Compositions (ol %}
(B,04/510,) BaO | La,O; | ALO; | B,O; | SiO,
BS 1 (0.20) 25 5 10 10 50
BS 2 (0.33) 25 5 10 15 45
BS 3 (0.50) 25 5 10 20 40
BS 4 (0.71) 25 5 10 25 35
BS 5 (1.00) 25 5 10 30 30
BS 6 (1.40) 25 3 10 35 25
BS 7 (2.00) 25 5 10 40 20
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Fig. 1. Changes in thermal properties of the glasses with
various B,04/8i0, ratio.
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Table 2, Compositions of Glasses with Various BaQ Content
under Constant B,04/5i0,

Specimen BaO/ Compositions (mol %)
(B:05+510) | BaO | La,0; | ALOs | B,O, | SiO,
under B,04/Si0; of 0.33
BS 2-1 0.31 20 5 10 | 16.25 | 48.75
BS 2-2 042 25 5 10 | 150 | 45
BS 2-3 0.55 30 5 10 | 137514125
BS 24 0.70 35 5 10 | 125 | 375
BS 2-5 0.89 40 5 10 | 11.25| 3375
under B,04/SiO, of 0.50
BS 3-1 0.31 20 5 10 | 21.67 | 43.33
BS 3-2 0.42 25 5 10 | 200 | 40.0
BS 3-3 0.55 30 5 10 | 1833 | 36.67
BS 34 0.70 35 5 10 | 16.67 | 33.33
BS 3-5 0.89 40 5 10 | 150 | 300
under B,0,/5i0, of 0.71
BS 4-1 0.31 20 5 10 |27.08 | 37.92
BS 4-2 042 25 5 10 | 250 | 350
BS 4-3 0.55 30 5 10 | 22923208
BS 44 0.70 35 5 10 {2083 (29.17
BS 4-5 0.89 40 5 10 | 18752625

Table 3. Thermal Properties of Various Glasses with BaO
Content under Constant B,04/Si0,

Specimen T, (C) T, C) TE((:R_(T%F_ {F(Z;/K)
BS 2-1 714 778 79.9
BS 22 705 773 97.0
BS 2-3 733 781 104.8
BS 24 735 776 106.7
BS 2-5 738 794 107.4
BS 3-1 670 736 772
BS 3-2 671 735 93.2
BS 33 669 737 98.0
BS 34 670 742 107.4
BS 3-5 668 734 111.8
BS 4-1 653 697 73.6
BS 4-2 654 692 934
BS 4-3 o046 688 97.8
BS 44 650 695 110.8
BS 4.5 654 686 114.5
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Fig. 2. Shape change of the glass powder compact of BS 3-4 as
a function of temperature (heating rate of 5 K/min).
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Fig. 3. EPMA line analyses for the interface between BS 3-4 glass and YSZ after duration at 800°C for (a) 10, (b) 20, (¢) 50 and (d)

100 hrs (sealing condition : 900°C/20 min).
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Fig. 4. EPMA line analyses for the interface between BS 3-4 glass and YSZ after duration at 850°C for (a) 10. (b) 20, (¢) 50 and (d)

100 hrs (sealing condition : 950°C/20 min).
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Fig. 5. SEM cross-sectional views of the BS 3-4 glasa/YSZ interface heat- treated at 850°C for (a) 20, (b) 50 and (c) 10O brs and (d) as

quenched interface after soaking at §00°C for 1 h.
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