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A new method is developed for the fabrication of nanofibrous LaCoO3 (LCO) perovskites as cathodes (oxygen electrodes) for solid oxide fuel cells (SOFCs). The proposed method involves chemically assisted electrodeposition (CAED) of mixed metal hydroxide onto a carbon nanotube (CNT) template, followed by a low-temperature heat-treatment process. The CNT template is first fabricated on porous zirconia-based ion-conducting scaffolds (ICS) by catalytic chemical vapor deposition (CCVD) of C2H4. Perovskite-type LCO is then fabricated on the CNT template by CAED process of mixed La–Co hydroxide combined with thermal conversion of hydroxide to perovskite oxide. The method proposed here allows for the fabrication of LCO perovskites with a unique nanofibrous structure at reduced temperatures ((900 oC), while avoiding the formation of pyrochlore phases (e.g., La2Zr2O7), which are typically observed during conventional high-temperature sintering processes of LaCoO3 with zirconiabased electrolytes. The new method also provides the precise control needed to achieve desired oxide loadings without the need for repeated deposition-annealing processes. The anode-supported SOFCs with nanofibrous LCO cathodes on zirconia and ceria scaffolds show high and stable electrochemical performance of 0.95 and 1.27 W cm-2, respectively, at 800 oC. In addition to the absence of insulating pyrochlore phases, the unique nanostructure of the LCO cathode is believed to play a beneficial role in improving the electrochemical properties by providing a large number of active reaction sites and by facilitating mass transport through the porous nanofibrous structure.
Biography

Seungbok Lee is a Principal Research Scientist at Fuel Cell Laboratory in Korea Institute of Energy Research (KIER). He received his Ph.D. in Materials Science and Engineering from Korea Advanced Institute of Science and Technology (KAIST) in 2003, after which he worked for 2 years at Samsung Electro-mechanics as a Senior Researcher. His research emphasizes the elucidation of degradation mechanism and the enhancement of durability in solid oxide fuel cells.


Presenting author details 
Full name: Seung-Bok Lee
Contact number:+82-10-4708-6608
Session name/ number: Track 7:Nanotechnology-Basics to Applications / 7-5
Category: (Oral presentation/ Poster presentation)

