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Motivation

H2

Electrochem. Soc. Interface2018, 27, 47

ÅH2 is at the center for enhancing 

efficiency while reducing 

emission of many clean energy 

technologies.

ÅSolid oxide electrolysis cells 

(SOEC) has potential to offer 

highly efficient production of 

green H2.

ÅDevelopment of new materials 

and fabrication processes is vital 

to achieving high performance 

and durability at low cost.
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Background

É High conductivity

É Low-temperature operation

É Dry H2 (avoid Ni oxidation, H2 separation)

É Reduced cost

É Enhanced durability

Science 326, 126 (2009).

SOEC ïH+SOEC ïO2-
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Technical Approach

VDeveloping new composition and 

structure of proton conducting 

electrolytes;

VTailoring the compositions, structure, 

and architecture of air electrodes;

VOptimizing compositions, thickness, 

morphology, and fabrication processes 

of catalysts;

VUnderstanding the degradation 

mechanisms using various in situ, ex 

situ, and operando measurements 

guided by theoretical analysis.

Electron

spectroscopy,

Microscopy

(SEM/TEM)Vibrational 

Spectroscopy

(FTIR/Raman
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Test Cell

Unraveling the mechanisms

Rational design of novel              
catalysts & materials

Multi- scale 
Modeling

DFT

MD

Continuum
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Single Cell Fabrication and Testing

5 µm

Cathode

Electrolyte

Anode 5 µm

Co-tape casting 1 inch & button cells

GCexhaust

H2O/Air
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Model Cells for Mechanistic Study

PLD                              MBE                              ALD

SymmetricalCell Model Cell
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Surface Modification Through Infiltration

Energy Environ. Sci., 2014, 7, 552  

ÅSignificantly enhanced electro-catalytic activity and durability of electrodes


