SAND2014- 2698P

Sandia
Exceptional service in the national interest @ National
Laboratories

Sandia National Laboratories

Bianca Thayer
License Executive/Tech Transfer

BASF Workshop April 8, 2014

ENERGY VAYIN D__Oé Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia Corporation, a wholly owned subsidiary of Lockheed Martin
National Nucloar Security Administration Corporation, for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000. SAND2013-1967 C




Sandia is part of a network of ) i

Department of Energy national laboratories

Fermi National

Accelerator Laboratory Laboratory
Argonne National
. lt Laboratory f;d \ B ’

Princeton Plasma
Physics Laboratory

Lawrence Berkeley
National Laboratory

SLAC National
Accelerator Laboratory

Lawrence Livermore \
National Laboratory " \
Sandia National ‘.
e

Thomas Jefferson
National Accelerator

” Facility
O .
G Oak Ridge

National Laboratory

Laboratories

National Renewable
Los Alamos Energy Laboratory
National Laboratory




Sandia’s history ) B,

Exceptiona[ service in the national interest

THE whirg Housg

MAS NG Ty




Sandia
National
Lahoratories

Sandia’s sites

Albuquerque, New Mexico Livermore, California

Waste Isolation Pilot Plan .
Carlsbad, New Mexico
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Our core values

= Serve the nation.
= Deliver with excellence.
= Respect each other.

= Act with integrity.
Team for great results.



Sandia’s mission work reflects ) .
national security challenges
1950s 1960s 1970s 1980s 1990s 2000s 2010s

NW production Development Multiprogram Missile defense Post-Cold War Expanded national LEPs
engineering & engineering laboratory work transition security role New START
manufacturing post 9/11
engineering Vietnam conflict Energy crisis Cold War Stockpile Evolving national
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International, Homeland, and Nuclear Security

Biological and Chemical Sec y - \_
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Physical Security Weapons Remediation
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Strong Research Foundations Enable e
Mission Performance

Computing & Radiation Effects &

Information Sciences High Energy Density Science Materials Science
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Nanodevices &
Microsystems

Engineering

Sciences Bioscience

Geoscience




Carbon Nanotube Films ) e

Conductive CNTs in Latex-based paint

Carbon nanotube thin film materials

= Thermal management
= Thermoelectric applications
= |nfrared and Terahertz detectors

= Conductive paints

= Electromagnetic shielding

» Flexible electronics 3D Ee;_?nsttructt:p mo_vi;a of
network In pain

Chemical/fluidic barriers

CNT film

POC: Francois Léonard, fleonar@sandia.gov



Conductive Carbon Nanotube Coatings ) e,

Carbon nanotube filled latex paints
for EM shielding

= Water-based ==
= Low-viscosity |
= Sprayable

= Scalable

Latex Spheres

= Percolation at 2-3 wt.% carbon Carbon Nanotubes

nanotubes = (Q’Bryan, G.; Skinner, J.; Vance, A.; Yang, E.;
_ o Zifer, T. “Method of making carbon
= Electrical Conductivity is ~1 S/cm nanotube composite materials,” US Patent

US20120114841 A1, May 10, 2012.

= O'Bryan, G.; Yang, E. L.; Zifer, T.; Wally, K.;
Skinner, J. L.; Vance, A. L. Journal of Applied
Polymer Science 2011, 120, (3), 1379-1384.

= Can look inside to investigate the 3D
nanotube network

POC: Josh Sugar, jdsugar@sandia.gov



Conductive Metal Organic Frameworks (MOFs)

Conductive metal-organic frameworks
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(MOFs) for electronics
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= Electrical Conductivity as highas~7S/m ' Bias (V)

= Applications in conformal electronics,

: : before
reconfigurable electronics, sensors D |

|
= Talin, A.; Centrone, A.; Ford, A.; Foster, M.;
Stavila, V.; Haney, P.; Kinney, A.; Szalai, V.;
Gabaly, F.; Yoon, H.; Leonard, F.” Allendorf, M.,
Science, 2014, 343, 66-69.
= Patent Pending

POC: Mark Allendorf, mdallen@sandia.gov
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Closing Remarks ) .

= SNL has helped maintain an effective US nuclear deterrent for over 60 years
= We provide timely solutions to a vast array of national security problems

= We rely on world-class science and engineering, and the capability to develop
product that meets rigid specifications

= We are always looking for commercial partners like BASF to do collaborative
development on new and exciting technologies

= Please stop by our table for more details about these technologies and other
technologies that might be of interest to you




