
Characterization of glasses for SOFC sealing applications
Amit Shyam, Rosa Trejo, Valerie Garcia-Negron, Alex Ladouceur, Dieter Isheim*, Edgar Lara-Curzio 

Oak Ridge National Laboratory, Oak Ridge, TN 37831-6069; * Northwestern University, Evanston, IL 60208

This research was sponsored by the US Department of Energy, Office 
of Fossil Energy, SECA Core Technology Program at ORNL under 
Contract DEAC05-00OR22725 with UT-Battelle, LLC.  We thank our 
program managers at NETL, Rin Burke, Travis Shultz and Shailesh
Vora for guidance and support.

• The effect of time of exposure in air and steam+H2+N2 at 800°C on the 
microstructural, chemical and dimensional stability of two commercially 
available alkali barium silicate glasses is being investigated

• The kinetics of devitrification, porosity and pore size distribution were 
characterized.  Models are being developed to predict microstructural 
changes for long periods of service time.  

• Long-term exposure of SCN and G6 glasses (20,000 hours+) is in 
progress. 

Summary

Requirements for SOFC glass seals
• Simultaneous fulfillment of thermal, physical, 

chemical, mechanical and electrical property 
requirements.

• Phase stability and chemical compatibility without 
substantial property degradation for 40,000 hours 
in oxidizing and wet reducing environments.

G6 and SCN
Commercially available Alkali Barium 
Silicate glasses
• Powders are cold pressed into pellets follwed

by sintering at 850oC for 2 hours. Specimens 
exposed at 800oC for 10,000 hours on 8YSZ 
and Alumina substrates (longer term exposures 
in progress)

• Exposure in air and steam+H2+N2

Microstructural changes in SCN glassEvolution of Porosity with Time of Exposure

• Fewer but larger pores at longer times of exposure
• Heterogeneous microstructure
• At present rate ~15% of glass would crystallize after 40,000 hours

Chemical Analysis

Effect of time of exposure on 
dimensional stability / Tg

• Glass transition temperature remains nearly constant after 10,000 
hours of exposure demonstrating long term self-healing behavior

Objective: To characterize the microstructure and chemistry changes in candidate glasses for SOFC sealing 
applications and develop models to predict its evolution as a function of service time and environment.  

SCN Glass on Substrate: 8YSZ; environment: steam+H2+N2
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SCN Glass on Substrate: 8YSZ; environment: steam+H2+N2

Table/images for alumina substrate
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• Atom probe-based technique developed for measurement of glass chemistry at nanoscale
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