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Recent studies in our laboratories have suggested the importance of structural porosity as it influences and enhances the rate and efficiency of the main group nitrogen doping process in porous TiO2 nanocolloids to form improved visible light absorbing oxynitride photocatalysts at the nanoscale.  The seeding of the high spin transition metal ions Co (II) and Ni (II) into porous nanoscale nitrogen doped titanium oxynitride, TiO2-xNx structures leads to a significant enhancement of the infrared spectrum due to adventitious water and minor contaminants associated with the oxynitride synthesis from a porous TiO2 nanocolloid sample.  There are a number of contributions to the infrared enhancement (1) the formation of protonated amines near the oxynitride surface; (2) modification of the anatase ionic crystal dipole moment due to the displacement of charged ions by the electric field associated with the high spin Co (II) and Ni (II) ions; and (3) the incorporation of a spinel-like structure into the TiO2 lattice as demonstrated by Raman spectra. The presence of partial proton transfer from the amines to the surface can lead to enhanced intensities. The higher the proton affinity of the amine, the less proton transfer occurs leading to a higher N-H stretch frequency with less enhancement. This work has the potential to lead to improved visible light absorbing oxynitride photocatalysts at the nanoscale. 
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Figure 1. Note the enhancement of the infrared intensity in the region between 2000 and 3000 cm-1.





Figure 2. Optimized structures of protonated amines interacting with TiO2 clusters showing partial proton transfer. N-H stretching frequency ν in cm-1 and infrared intensity in km/mol





ν	 2317        	       2595 		2743


I 	2769    		       2115               	1837   








