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Abstract

Nanocomposite films consisting of Au nanoparticles embedded in a YSZ matrix were synthesized
on sapphire substrates using a rf co-sputtering process in combination with a post-deposition

annealing treatment at 1000 °C. The films exhibited an SPR absorption band centered at 600 nm 100
which underwent a reversible change upon exposure to CO, H, and NO, in air at temperatures f % a Uniform composition throughout 0180
between 400 and 700 °C. The films responded to the presence of CO, H, and NO, in % % Si the film
concentrations varying from 1000 to 10000 ppm in air, 1000 to 100,000 ppm in air and ~5 to 1000 £ o 2 Low C contamination a0
ppm in air respectively. More specifically, we observe a blue shift along with a narrowing of the 3 6 ~
SPR band for films exposed to CO and H, and a red shift accompanied by a broadening of the § 7 ) E
SPR band for those exposed to NO,. These findings indicate that this nanocomposite shows ° 30 o Eum
promise for an all-optical harsh environment gas sensor. The sensing mechanism has been S @ e o
investigated and will be discussed in further detail. s B N oo
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There is a growing scientific consensus that green house
emissions are having a discernable effect on earth's
climate
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o Department of Energy Vision 21 program: A new approach that builds on a portfolio of
existing and developing technologies is expected to achieve the needed efficiency,

environmental, and cost goals for the 215t century
« Develop new ceramic and alloy materials

« Develop key enabling technologies ]
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o Existing sensing technologies cannot meet the needs of the Vision 21 research initiative
o All-optical sensing techniques offer a promising alternative to classical sensing technologies
a Use the Surface Plasmon Resonance (SPR) band of Au nanoparticles as a signal transducer element for

the detection of CO

Synthesis of YSZ-Au nanocomposites
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L . Raw exposure data for a Au-YSZ nanocomposite film undergoing exposures to different redox
Q u antlfl Catl 0 n Of CO EXpOSU re environments due to changes in O, and H, concentration in N,. Exposures took place at 500 °C and
were 30 min long per gas mixture.
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