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grain morphologies, particle size and distribution, and microstructural defects of
nanoparticles in theas-synthesized and heat-treatsthte We have successfully
synthesized crystalline barium cerate using a low-temperature wet chemistry route using
hexamethylenetetramine (HMTA). X-ray diffraction (XRD) was used to monitor phase
changes during processing. The evolution of the morphology and both the size and the
shape of nanoparticles, were studied by high-resolution transmission electron
microscopy (HRTEM) after different heat-treatment temperatures. Nanoparticles adopt
a cubic morphology after synthesis at 80 jC, and change to a mixed multi-faceted and
equiaxed morphology as the annealing temperature is increased to 800 jC. Mixtures of
NiO and YSZare being explored because of their application as anode materials in a
highly reducing environment. One concern is the behavior of the metal/metal-oxide
composite as it is repeatedly cycled.

Two other topics that will be examined if time permits are the interfaces that
OformO between nanoparticles of a two different semiconductors. What®doasactO
become an interface; i.e., when can we say there really is an interface present? [2] If an
interface does form, how quickly can it assume the equilibrium chemistry of an
interface rather than two surfaces and why do we ask this question?!

FIG. 1.ZnO wires (SEM an@EM) and the SAD pattern
The talk will illustrate current approaches we are exploring that use different

ceramic materials systems; throughout our research we pay particular attention to
solid-stde reactions and utilize the growth of model thin films. Also throughout the talk,
other characterization techniques, particularly AFM and VLM, will be used to
complement the information obtained in the TEM and SEM; the FIB should also play a
critical role in all future studies.
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