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Abstract:
Thin films of crystalline MgO are used to demonstrate how vapor deposition from a collimated source can be used to control the nanometer scale morphology of materials. Systematic variation of the incident angle during the deposition allows the growth of non-porous to highly porous films as the deposition angle increases from normal to glancing. The deposition angle dependent film morphology can be understood using a simple physical concept of shadowing and limited surface mobility. Electron microscopies (SEM, TEM) coupled with X-ray diffraction show that the films deposited at oblique angles consist of an array of crystallographicaly oriented, predominantly independent, porous, columnar filaments. The surface area of films and the distribution of surface binding sites are measured by N2 adsorption and temperature programmed desorption. The extremely high surface area (up to 1000 m2/g) of the films deposited at glancing angles makes this deposition technique attractive for the preparation of catalytically important materials. The interaction these films with a number of catalytically relevant molecules such as NO, CO, and CH4 is also explored.  
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