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Fig.1 Chart of preparation and properties of seal materials

ERSTRRAZEASTREAR (NETZSCH STA
409 PC/PG). FERHERBEEM 4, B, WER
BAZEZE 1100 'C, FHEEZN 10 C/min. HPHk
AERAR/ERNESSSAFHITUNE, HhbhH
REFEHMIHE, #&ERTH S mmX3 mmX30
mm, RiEFNA. WERAECEHIZEE 800 C.
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2.1 BAGRESR
F195BTHEATESHEORAKR. il

EAREAEKRBNME. SOEC RAETHEHMH

EEBRESEMSE. EEAMR R EN R KR,

REREAA S 2 ftfRARARBEN S EE R
. EE R BB B R AR S R
AN AXPKT T, BHATEFHFHEPBHE
&S MR R Rt AT IR Y, BESIATR
WA REE. RPAEBKAREBEANEEFTER
B 45 (Ca,Si0,)  IE 7t MR 45 41 (Ba;CaSiyOs) « HEBE I
(BaSiO3)% ., Efi1EAE T Ba-Ca-Si-O R, Hitik
# BaO-Ca0-SiO, fE A E A BB M A .

1 BRBEBEAEARPHHSANABKAY
Table 1 Coefficients of thermal expansion of crystalline
phases in glass-ceramics'!

Glass system Phase a/X10°K!
Mg-Si-O (MgSiOs) 7~9
Ca-Si-O (CaSiOs) 4~9

(CBzSiO,Q) 10~14
Ba-Al-Si-O (BaAl;Si;0g) 7~8
(BaAl;Si20s) 2~3
(BaAl;Si;05) 5~7

Ba-Ca-Si-O (Ba;CaSi;0s) 12~14

Mg-Al-Si-O (MgzALSisO15) 1

Ba-Si-O (BaSiO;) 9~13
(BaSi,0s) 14
Sr-Al-Si-O (SrAl;Si;Os) 8~11
(SrAL;Si;O5) 3
(SrAl>Si20s) 5~8

B 2 AR 5% ALO, (FESH, TR &
Ba0-Ca0-SiO0, kR AAH & . B K 6 X 38 X 7F & A B
NERMAEH XK. T. Schwickert % ALHA X —
X IR I, 7T CAFE AT IR HUE Bk R B K A,
W I BEMR45(Ca,Si0,) IERE M5 Y1(BasCaSiy0g) HEM
P (BaSiO;)%F (BEK 1.

@ lateresting companitions

B2 & 5%ALO0; ff] BaO-Ca0-Si0; A & 4 BT KiE M RC th X
Fig.2 Interesting compositions in the BaO-Ca0-SiO,-system
with 5% A1,0,'¢
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Fig.3 DSC and TGA curves of as-prepared based-glass
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Preparation of Glass-Ceramics as Sealants of SOEC Stack for Producing
Hydrogen by Electrolyzing Vapor at High Temperature

Zan Qingfeng, Deng Changsheng, Zhang Yong, Lin Xuping, Ma Jingtao, Dong Limin, Wang Chen
(State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China)

Abstract: It is an advanced method for producing hydrogen by electrolyzing vapor at high temperature, especially using SOEC stacks
coupling with HTR, which is also an effective way to use nuclear. The system will work at high temperature, 800~900 °C, for long time.
And the thermal cycles and thermal creep will happen for many times when the system open and prepared. Hence, sealing materials with
excellent performances are needed. Glass-ceramics are good candidate materials. In this paper, glass-ceramics of Ba-Ca-Si-Al-B-La-O
system were selected, and processing of preparation and heat treatment were studied. The glass-ceramics materials with homogenous
crystallization were prepared by two-step Crystallizing Method. Its coefficient of thermal expansion (a) was 11.5X 10 K at work
temperature of SOEC stacking, which indicated that the as-prepared sealants would be matched with electrolytes (ZrO,) and interconnect
(steel or alloy). In addition, the soft temperature (7,) was 763 °C, and it was suitable for sealing processing.
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