Stability and compressibility of nanostructured materials under high pressure conditions studied by in-situ synchrotron x-ray diffraction method
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This paper will present following 3 research results using in situ high pressure synchrotron angle-dispersive x-ray diffraction technique: 1). The compressibility of typical ceramic sample SiC with nanoscale grain size was studied and the pressure transiting medium effect on compressibility was tested by using helium, silicone oil and no medium in diamond anvil cell. This demo case may draw some attention on pressure medium effect in many other similar researches. 2). One selected nano-size particle sample coated by amorphous Si was studied to check its phase transition pressure and bulk modulus change due to coating and nano grain size. 3). the study of nanoscale materials with well-controlled shape could help to learn more about the morphology effect on phase stability and elastic properties. Nanobelt and bulk ZnO was measured at room temperature up to 29 GPa. The pressure-induced wurtzite-type to rocksalt-type structural transition was observed starting at 9.3 GPa for both of these samples, and no enhanced structural stability for nanobelts under pressure was found. The relative bigger bulk moduli of wurtzite- and rocksalt-type ZnO nanobelts implicated another morphology effect on its compressibility.
