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Introduction

Interactions of the transition metal complexes with matrices can result in major changes in the magnetic parameters, or optical transitions of the complex. Immobilization of complexes in rigid matrices, such as polymers, or zeolites, may lead to tuning of their magnetic, optical and catalytic properties. Many studies report incorporation of metal ions and complexes into polymer matrices; very few of them, however, have taken advantage of the electrospun materials. Electrospinning is a method of producing fibers from micro to nanosize with high surface to volume ratio, porosity, and exposure of functional groups for post-modification. This study demonstrates the successful electrospinning of dinuclear copper complexes into the non-woven fibrous matrix of polyethylene oxide (PEO) where the complexes remained intact during the process.
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Experimental


Incorporation of dimeric copper complexes into polymer matrices by electrospinning was performed at the FAMU Chemistry Department . EPR experiments were performed on the 15/17 T SC magnet system at the EMR facility of NHMFL.  
Results and Discussion


Fig.1 shows spectra of the complex [Cu(H2TEA)-

(p-H3COC6H4COO)]2, (where H2TEA·is the deprotonated triethanolamine) as a pure powder and in the electrospun material. The EPR parameters gx, gy, gz, D and E found for the doped fibers were exactly the same as for the pure copper complexes [1]. From the SEM images it is evident that the incorporation of the Cu(II) complex changes the morphology of the fibers creating more uniform and oriented fiber mat with less breakages. The complex is dispersed along the fibers in a non-uniform pattern.
Conclusions

Low-temperature high-field and -frequency EPR spectra of the electrospun materials revealed that the dimeric copper complexes were incorporated into polymer matrices without any structure changes, as all spin Hamiltonian parameters, including subtle ones like the orientation of the zero-field splitting tensor versus the g matrix, remained unchanged. 
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Fig.1 Comparison of the EPR spectra recorded at 30 K with = 403.2 GHz. Top: pure powder; bottom: incorporated into a fiber; center: simulated spectrum. 









