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	WBS: UOL-1
	Title: Modeling of CVD Zirconia for Thermal Barrier and Environmental Barrier Coatings
	Contract No: 4000016368
	Start Date: 10/1/02
	End Date: 9/30/05
	Name: Thomas L. Starr
Chemical Engineering Department
University of Louisville
Louisville,KY 40292
	PI: Thomas L. Starr
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	TH: We are evaluating the vaporization characteristics of zirconia and yttria precursors using thermogravimetric analysis (TGA). Two of these precursors, Zr(tmhd) and Y(tmhd), are "beta-diketonates", which have been used extensively in chemical vapor deposition (CVD).  Their high thermal stability is an advantage for vapor-delivery CVD of relatively thin coatings.  However, this stability produces low liquid solubility and limits their use in liquid-delivery CVD for thick coatings. All of the other precursors we are investigating are "alkoxides" and are obtained from commercial sources.

Our TGA analysis monitors mass loss of a sample of the precursor (or precursor solution) as the temperature is increased, i.e. the vaporization of the precursor. The precursor sample is contained in an enclosed aluminum pan with a pinhole in the top.  All TGA runs were performed at ambient temperature in flowing helium.  Since the CVD process is performed under vacuum conditions (10 torr) our TGA results provide only comparative information about precursor vaporization behavior in a CVD system.

Three zirconium alkoxides from specialty chemical vendors all showed full vaporization at temperatures lower that that required for Zr(tmhd) (480 degC).  Zirconium 2-methyl-2-butoxide and zirconium t-butoxide produced a "sharp" vaporization at just below 300 degC.  A solution of 80 wt% zirconium n-butoxide in n-butanol showed extended vaporization over a temperature range - characteristic of a mixture - but was fully vaporized at 400 degC.  This n-butoxide solution has been used successfully for coupon-scale CVD experiments at Oak Ridge National Laboratory (ORNL).

Three alkoxide solutions from DuPont also showed extended vaporization below 400 degC.   Tyzor (tm) NBZ has the same chemical composition as the specialty vendor n-butoxide solution and exhibited the same vaporization behavior. Tyzor TEAZ is chemically different than Tyzor NBZ but exhibits similar vaporization behavior. Tyzor NPZ showed the a vaporization temperature 50 degC lower than the other two DuPont solutions. Tyzor NPZ is a solution of zirconium n-propoxide in propanol. It is a good candidate for future evaluation in CVD experiments at ORNL.

TGA evaluation of yttria precursors is incomplete. Y(tmhd) exhibits sharp vaporization at 400 degC. Zirconium isopropoxide oxide exhibits sharp vaporization at 320 degC. Other evaluations are ongoing.
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