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要 旨：The molecular aspect of the Raman vibrational selection rules allows for 
the molecular structural and reactivity determinations of metal oxide catalytic 
active sites in all types of oxide catalyst systems (supported metal oxides, 
zeolites, layered hydroxides, polyoxometalates (POMs), bulk pure metal oxides, 
bulk mixed oxides and mixed oxide solid solutions).  The molecular structural 
and reactivity determinations of metal oxide catalytic active sites are greatly 
facilitated by the use of isotopically labeled molecules.  The ability of Raman 
spectroscopy to (1) operate in all phases (liquid, solid, gas and their mixtures), 
(2) operate over a very wide temperature (-273 to >1000 °C) and pressure (UHV 
to >>100 atm) range, and (3) provide molecular level information about metal 
oxides makes Raman spectroscopy the most informative characterization 
technique for understanding the molecular structure and surface chemistry of the 
catalytic active sites present in mixed oxide heterogeneous catalysts. This lecture 
will show many examples of the application of Raman spectroscopy to 
determine the nature of the catalytic active sites present in mixed oxide 
catalysts. 
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