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ABSTRACT. The chemical behaviour of the Eu(EIl} complexes with organic ligands(¢ris[3-(trifluoro-
methylhydroxymethylene-camphorato)]) and #ris[3-heptafluoropropylhydroxymethylene-camphorato)] has
been investigated by the UV/vis-spectrophotometric, magnetic, and electrochemcial methods. The two
or three energy absorption bands are observed by the spectra of these complexes. The magnitude of
crystal field splitting energy. the spin pair energy and strength were obtained from the spectra of the
complexes. These complexes are found to be delocalization, low-spin state, and strong bonding strenth
of electron configuration. The magnetic dipolemoment are found to be diamagnetic. The redox reaction
processes of complexes were investigated by cyclic voltammetry in aprotic solvent. The redox reaction
processes of complexes are turned out to be single or double reaction with respect to one electron
diffusion current.
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Fig. 1. UV-visible absorption spectra of Eu(tfc);. -
and Eu(hfc)(—) in CH,Cl, solution.
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Table 1. Parameters for crystal field splittings of complexes

Complexes P em-") @ Observed spin & fril") (cf:"} (B"te I::I.) Bond type
Eu(tic); 36764 45456(vy) low 5455 8132 0.0 ion
35587 32258(v))
Eu(hfc), 36764 45456(v;) low 545.5 542.8 00 ion
35587 37314(vy)
32258(v))

P: Free jon frequency (em™"), Q: Complex frequency (cm™?"), “Bonding stength, *Electronic repulsion parameter,

‘Magnetic susceptibility.
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Fig. 2. Energy level diagram for Eu(tfc), octahedral
complex.
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Fig. 3. Energy level diagram for coupling of Eu(hfc),
octahedral complex.
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Table 2. Parameters for Europium(III) metal complexes
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Complexes Dg/B° Parameter (cm') B Distortion Localize
Eu(tfc), 9.16 13198 1.0 no-distortion delocalize
Euthic), 8.72 8142 09 distortion delocalize

“Ligand field strength, *Inter-electron repulsion parameter, ‘Nephelauxetic ratio of p=B(complex)/B'(free ion)
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Table 3. Electrochemical data for Europium(IIl)- complexes

Sweep —EP, -EP, —EP., EP, EP,

iPy iP, Py Py P, iP, Py iP,

Complexes rate log %,
@V/9) v v bA uA wAstIVE
Eu(tfc), 20 —-058 —108 - - =070 050 33 - - 05 011 074 - 3549
5 —063 —105 - - ~078 0.75 48 - - 08 011 068 -~
10¢ -063 —-105 — - =072075 78 -— - 18 011 078 -
200 —065 —110 - - =075 110 115 - - 45 011 081 -~
Eu¢hfc), 20 000 —090 —117 — - - 26 29 -— - - 058 065 4733
50 000 —097 —125 - - - 28 31 - - - 040 048
100 -01¢ —-098 —133 -— - 010 28 34 - - 001 028 034
200 -013 -105 —136 ~— - 03 30 35 -— - 002 021 025
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