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Yttria/Ytterbia Stabilized Zirconia Aerogels and Their Thermal Stabilities

Haiquan Guo'*, Jamesa Stokes?, Clay Klein?, Nathaniel Olson?, Elizabeth J. Young-dohe?, Frances
Hurwitz?

1. Universities Space Research Association, Cleveland, OH, 44135, U.S.A.

2. NASA Glenn Research Center, Cleveland, OH, 44135, U.S.A.
Aerogels are excellent lightweight insulation materials for aerospace and daily applications. Silica
aerogels typically sinter around 600°C, making them unsuitable for higher temperature applications.
Yttria-stabilized zirconias (Y,03-ZrO,) have been used as thermal barrier coating materials, and the
aerogels made of these thermal barrier materials are prime candidates for high temperature applications.
Here we report the fabrication of zirconia aerogels stabilized by yttria (Y,03), ytterbia (Yb,0O3), or the
combination of the two. Water/metal ratio, Y/Yb molar ratio, and the stabilized agent concentration
were varied to study the effective factors for the final properties of the aerogels. Core-shell structures of

Y and/ or Yb stabilized zirconia aerogels as core with a SiO, coating shell were also prepared and
studied. The resulted aerogels were characterized by SEM, XRD, and N, adsorption and desorption.

The resulted aerogels were heated up to 1200°C and their thermal stability and phase change with

temperature increase also were studied.
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Aerogels are excellent lightweight insulation materials for aerospace and daily applications.  Silica aerogels typically sinter around 600oC, making them unsuitable for higher temperature applications.  Yttria-stabilized zirconias (Y2O3-ZrO2) have been used as thermal barrier coating materials, and the aerogels made of these thermal barrier materials are prime candidates for high temperature applications.  Here we report the fabrication of zirconia aerogels stabilized by yttria (Y2O3), ytterbia (Yb2O3), or the combination of the two.  Water/metal ratio, Y/Yb molar ratio, and the stabilized agent concentration were varied to study the effective factors for the final properties of the aerogels.  Core-shell structures of Y and/ or Yb stabilized zirconia aerogels as core with a SiO2 coating shell were also prepared and studied.  The resulted aerogels were characterized by SEM, XRD, and N2 adsorption and desorption.  The resulted aerogels were heated up to 1200oC and their thermal stability and phase change with temperature increase also were studied.  
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