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XAS Analysis of Catalytically Active Species in Olefin Polymerization/
Dimerization using Molecular Complex Catalysts with Early Transition Metals
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The project aimed to analee catalytically active species in reaction
solutions, which are essential for the design of high-performance molecular catalysts. In the GNXAS
program (developed by group of DiCicco et al.) to estimate the structure from EXAFS spectra, we
solved the effect of the relativistic effect considered as an concern in catalysis analysis and
confirmed an agreement between the estimated structure from the EXAFS spectrum and the real
structure in the known [Nb6019]8- cluster. K-edge Ti XAFS analysis and TD-DFT calculations revealed
that neutral Ti(lll) species play a role as active species in stereospecific polymerization of
styrene, whereas cationic Ti(1V) species in olefin polymerization. The K-edge XANES spectra of Ti,
V, and Nb showed a good correlation with those estimated by the TD-DFT method, and the proposed
reactive species structure was identified from the spectra.
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