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Capabilities Relevant to These Programs

« Sintering of ceramics and metals; various high-T quench furnaces (controlled atmospheres)

« Materials characterization (TEM, HRTEM, STEM, diffraction, surface analysis, etc)

« High-T (up to 1500 °C) optical microscopy in controlled atmospheres; high-T wetting measurements

« Chemical adsorption and temperature-programmed desorption, reduction and reaction

« Some device testing capabilities; some modeling capabilities Updated: June 2010
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Where energy challenges converge and energy solutions emerge
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Nanostructured Thin Films and Multilayers  cicmon university

Solution-Based (Cost-Effective) Synthesis of Electrodeposition of Nanocrystalline Metal Films:

Functional Oxide Films & Multilayers Controlling morphology & microstructure via
doping & grain boundary chemistry
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Synthesis of [Nanoclay-Oxidese! 9e!]_ Techno!ogical_ Relevance: _
Multilayers via Layer-by-Layer Assembly  Multi-functional & functionally-graded films
» Bio sensors (with Prof. Guigen Zhang, BioE)
Nanoscale 0.96-nm-thick « Biomimetic “artificial nacre” for high-T
zro, = s;:“:j;‘j's protective coatings

layers

« MEMS components

« Interface-based fast oxygen ionic conductors for
fuel cells and electrochemical sensors

Capabilities Relevant to These Programs

 Fabrication of various ceramic & metal films
and coatings

 Dip coating w/ 1-8 solutions & fine controls

= Free-standing films « Spin coating
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