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EPR Study of a Coordination Polymer Containing a NiII Ion
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Introduction


The design, synthesis and magnetic properties of coordination polymers have been intensely investigated over the past two decades. In particular, ligands with cyano groups such as the pseudohalide dicyanamide (dca) have been used extensively as versatile mediators for magnetic coupling in molecule-based magnets.1 In the present work, we used high-field EPR spectroscopy to characterize the magnetic anisotropy of the NiII ion in the compound [Ni(dca)2(dmdpy)]n, 1.2 The molecular structure of this compound is shown in Fig.1A.
Experimental


A series of high-field EPR measurements were conducted on a polycrystalline sample of 1 using the homodyne transmission type EPR spectrometer based on a 15/17 T SC magnet and housed in the EMR facility.
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Results and Discussion


A representative high field EPR spectrum recorded at 204.8 GHz and 5 K is displayed in Fig.1B. Most of the observed features can be interpreted as allowed EPR transitions ((ms = (1) within the triplet (S = 1) ground state of 1. The sole exception is the peak around 6.04 T (marked by *), which is assigned to a two-photon transition involving all-three triplet levels. Such two-photon transitions are often observed in octahedral NiII compounds and are not accounted for in the simulations. They occur for certain orientations of the applied field at which the Ms states in the ground triplet are equidistant (harmonic) in energy. The best simulation was achieved using the following parameters: D = +2.23 cm-1, E = 0.55 cm-1, gx = 2.02, gy = 2.02, and gz = 2.36 where D and E are the zero field splitting (ZFS) parameters that describe the energy separation between Ms levels in zero field.  
Conclusions
The ZFS parameters of the NiII ion in the [Ni(dca)2(dmdpy)]n polymer, as well as its g-tensor, were characterized by high-field EPR measurements.
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Fig.1 (A) Monomeric fragment of the crystal structure of the [Ni(dca)2(dmdpy)]n compound. (B) High-field powder EPR spectrum (in black) recorded at 204.8 GHz and T = 5 K. The simulated spectrum (in red) is displayed below the experimental one.�












