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Relevant Research Focus Areas in R&IC
Å Material and Device Research Focus Area

ï Overview of Research Focus Area at NETL

ï Example of Cross-Disciplinary Integrated Research

Å NETL R&IC Sensor Material and Optical Fiber Sensor Program Overview

ï Energy Related Harsh Environment Sensing Needs

ï Current Capabilities, Research Thrusts, and Partnerships

Å Highlights of Recent Successes and On-Going Activities

ï H2 Sensing Materials for SOFCs

ï Theoretical Investigations of High Temperature Oxide Sensor Materials

ï Thermal Emission Based High Temperature Sensing

ï Optical Fiber Materials Research and Development

ï Embedding of Sensors for High Temperature Applications

ï pH and CO2 Sensing Materials for Subsurface Applications

Å Summary and Conclusions
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Materials and Device Research Focus Area
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Functional Material Development for Devices and Systems

Classic Materials 

Science Paradigm

Emerging Paradigm

Materials Interface with Functional

Systems and Devices

Materials Research Targeted at Device and System Level Benefits
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Materials and Device Focus : Functional Material Team

Solid Oxide Fuel Cell Materials / Devices
Function and Durability

Sensor Materials / Devices
Chemical and Temperature Sensing

Energy Storage Materials / Devices
Enhanced Performance

Soft Magnetic Materials / Devices
Inductors and Sensors 

Demonstrated High Temperature Optical Gas 

Sensing Response in Au / TiO2

P. R. Ohodnicki et al. J. Appl. Phys. 111, 064320 (2012)

P. R. Ohodnicki et al. 

Thin Solid Films 520, 6243 (2012)

Detailed Characterization of Structural 

Instability in SnO2 Thin Films

Examples of Published Investigations Carried Out by the Project Team

Supercapacitor Materials

Nanocrystals

Intergranular

Phase

Current Fiscal Year 2016 Current Fiscal Year 2016

Ended Fiscal Year 2014

0-dimensional 

reaction model
3D reconstructions 

and transport model
3D  predictions of 

cathode performance

Solid Oxide Fuel Cell Devices

Modeling + Characterization Ą Optimal Device Performance

Current Fiscal Year 2016
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Key Success = Cathode Infiltration

Commercially scalable 

process developed at NETL :

10% ҧ in peak power, 33% Ҩ in degradation, 

200% ҧ ƛƴ lifetime

Solid Oxide Fuel Cell Material / Device Development

SOFC Materials Engineering for 

Improved Device Figure of Merits

Supports DOE NETL SECA Program

- Reducecell production / operation costs

- Enhancecell activity / efficiency

- Improvecell lifetime (40+ khr)

On-going Industrial Collaborations 

Demonstrating Performance 

Improvements on Commercial Cells

SOFCs Also Offer Many Advantages at Distributed Generation Scale
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Soft Magnetic Material / Device Development

Previously Supported by ARPA-E Solar ADEPT

Currently Supported by DOE EERE SETO
- Manufacturing Researchof alloys and magnetic cores

- Transformer / Converterfunctionality, cost, and efficiency

- Current / Field Sensorfunctionality, cost, and telemetry

On-going Alloy and HF 

Transformer Development

Key Success = Tunable

Permeability Alloys

Tunable Permeability Enables New 

Device Innovations 

e.g.

Eliminate

Gapping

Overall Capabilities are Housed Across CMU, NETL, and NASA GRC


