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A two-step electron beam evaporation method was used to deposit a Ni(13N, 20O, 20V) foil as a negative-electron-beam deposition (NEBD) target onto a rotating Cu backing plate and has been shown to produce the best granularity on the target surface. The Cu backing plate (500-mm diameter) was made of 1 mm-

thick Al plate with SiC and Al vapors, which was obtained from the University of Tsukuba, Japan. The Ni and Co targets were sputtered in a vacuum chamber with the base pressure of 1x10-3 Torr. The substrates were rotated at 2, 4, 6, and 8 r.p.m. The current density of the electron beam (positive and negative
electrodes) was set to 5.3 mA/mm/sup 2/, and the substrate temperature was also fixed at 270.degree. C. under a deposition power of 1.6 W/cm/sup 2/. The overall deposition rate, determined by mass loss after immersing the samples in SiC solution, was 0.5 g/hr/cm/sup 2/. O-ethylene-Ni, Nb-Zr, Ce-Cr, and Al-Cu alloys

were also prepared as comparison targets to reveal the effects of various additives on grain growth. The textural characteristics of the single-phase aluminide (NiAl) and superlattice (SG) targets were investigated using energy-dispersive X-ray spectroscopy (EDX). To determine the composition of the single-phase
aluminide, the Ni(13N, 20O, 20V) target was made using the 80:20:0.2 atomic ratio of Ni, O, and Nb. However, when the Ni-Nb ratio was changed, a single-phase aluminide was not obtained. It is proposed that the formation of an aluminide is tied to the stoichiometry of the aluminide phase and is dependent on the

oxygen and nitrogen content. It is hypothesized that the stoichiometry of the aluminide phase is limited by the relative reactivity of the aluminum, niobium, and carbon. Alloying niobium with the aluminide was found to accelerate the reaction to form a single-phase aluminide. For the Ni-Nb-Cr and Ni-Al-Cr superlattice
targets, the Cr content was varied to study the effect of Cr on the microstructure and textural characteristics.
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A novel carbonate (co)precipitation method, employing nitrates as the starting salts and ammonium carbonate as the precipitant, has
been used to synthesize nanocrystalline CeO 2 and Ce 1- xY xO 2- x/2 ( x0.35) solid-solutions. The resultant powders are characterized by
elemental analysis, differential thermal analysis/thermogravimetry (DTA/TG), X-ray diffractometry (XRD), Brunauer-Emmett-Teller (BET)

analysis, and high-resolution scanning electron microscopy (HRSEM). Due to the direct formation of carbonate solid-solutions during
precipitation, Ce 1- xY xO 2- x/2 solid-solution oxides are formed directly during calcination at a very low temperature of 300C for 2 h.
The thus-produced oxide nanopowders are essentially non-agglomerated, as revealed by BET in conjunction with XRD analysis. The

solubility of YO 1.5 in CeO 2 is determined via XRD to be somewhere in the range from 27 to 35 mol%, from which a Y 2O 3-related type-
C phase appears in the final product. Y 3+-doping promotes the formation of spherical nanoparticles, retards thermal decomposition of
the precursors, and suppresses significantly crystallite coarsening of the oxides during calcination. The activation energy for crystallite
coarsening increases gradually from 68.7 kJ mol -1 for pure CeO 2 to 138.6 kJ mol -1 for CeO 2 doped with 35 mol% YO 1.5. The dopant
effects on crystallite coarsening is elaborated from the view point of solid-state chemistry. A novel carbonate (co)precipitation method,

employing nitrates as the starting salts and ammonium carbonate as the precipitant, has been used to synthesize nanocrystalline CeO 2
and Ce 1- xY xO 2- x/2 ( x0.35) solid-solutions. The resultant powders are characterized by elemental analysis, differential thermal

analysis/thermogravimetry (DTA/TG), X-ray diffractometry (XRD), Brunauer-Emmett-Teller (BET) analysis, and high-resolution scanning
electron microscopy (HRSEM). Due to the direct formation of carbonate solid-solutions during precipitation, Ce 1- xY xO 2- x/2 solid-

solution oxides are formed directly during calcination at a very low temperature of 300C for 2 h. The thus-produced oxide nanopowders
are essentially non-agglomerated, as revealed by BET in conjunction with XRD analysis. The solubility of YO 1.5 in CeO 2 is determined
via XRD to be somewhere in the range from 27 to 35 mol%, from which a Y 2O 3-related type-C phase appears in the final product. Y

3+-doping promotes the formation of spherical nanoparticles, retards thermal decomposition of the precursors, and suppresses
significantly crystallite coarsening of the oxides during calcination. The activation energy for crystallite coarsening increases gradually

from 68.7 kJ mol -1 for pure CeO 2 to 138.6 kJ mol -1 for CeO 2 doped with 35 mol% YO 1.5. 5ec8ef588b
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