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SUMMARY = QP . =
Low-cost oxidation-resistant ferritic stainless steels are promising candidate materials for |
interconnects and frames in high-temperature electrochemical devices such as solid oxide POR—

fuel cells (SOFC) and solid oxide electrolysis cells. However, without a protective coating,

chromium can evaporate from these steels during operation and poison the electrochemical

cell, thereby degrading performance over time. Coating the steel with aluminum could solve this problem, but conventional
approaches require coatings to be applied before components are assembled and often involve expensive precursor materials.
Sometimes additional high-temperature heat treatments are also needed. These extra processing steps can increase
manufacturing costs.

Researchers at the Pacific Northwest National Laboratory (PNNL) have developed a process for applying a protective aluminum
coating to surfaces of metallic parts and components in already assembled devices. A key benefit to this reactive air aluminizing
process is that it is performed in air, eliminating the need for more costly and involved approaches for heating requiring
controlled-atmosphere environments.

The process sandwiches aluminum between metal components and a refractory material when heated in an oxidizing gas under
compression at a selected temperature. This innovative process results in a continuous aluminum oxide coating that reduces
chromium volatility and mitigates chemical interaction between glass seals and steel components during exposures at extremely
high temperatures (up to 800 degrees Celsius in lab tests).

The process also eliminates the need for separate heat treatments or post-firing heat and cleaning treatments as well as the use
of expensive materials. The approach could be used for low-cost manufacturing of high-temperature electrochemical devices.

ADVANTAGES

= Applies a continuous protective coating on already assembled materials, saving process steps and speeding manufacturing
= Remains stable over time at high temperatures (up to 800 degrees Celsius)
® Prevents or minimizes release of volatile metals such as chromium, which can reduce performance of electrochemical devices

= |s more economical and efficient than conventional coating approaches
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