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Study of Energy Parameters of Some Er(III) Doped Systems

R.S. VERMA* and G.K. JOSHI
Department of Chemistry, Government, Dungar Postgraduate College, Bikaner, 334001, India

An electronic spectral investigation of ten Er(IIT) doped systems
has been attempted to evaluate electronic spectral parameters,
viz., Slater-Condon (Fy), Racah (Ek , Landé ({4¢) and nephelauxetic

ratio (B) in order to examine variation in these electronic spectral
parameters as a result of change in ligand.

INTRODUCTION

The electronic spectra of lanthanides have earned much interest in the
past.!™ Rare earths have acquired unique position in the field of biology and
medicine.” © In continuation with earlier studies, in the present report an electronic
spectral investigation on Er(III) doped systems has been undertaken. In the doped
system7, a constant amount of metal salt has been added to the saturated solution
of ligand. In our study we have studied ten Er(III) doped systems. The systems
include—diacetyl monoxime, a-benzoin oxime, ascorbic acid, aspartic acid,
B-alanine, L-leucine, L-proline, arginine, L-cystine and hippuric acid as ligands.
Er(I) ‘ion yield eight bands in the 400-820 nm region. From the electronic
spectra of Er(II) doped systems, Slater-Condon (F,, F4 and Fg) parameter, Racah
(E', E? and E®) and Landé ({) parameter have been computed by using partial

and multiple regression method.°

EXPERIMENTAL

The various saturated solutions at room temperature (35°C) in 50% ethanol
were prepared for the ligands including aspartic acid, B-alanine, ascorbic acid,
L-cystine, L-proline, arginine, hippuric acid, L-leucine, diacetyl monoxime and
a-benzoin oxime (S.D. Fine Chem.) 0.05 g of Er(NOs);-6H,0 (99.9% purity,
Aldrich) were added to 10 mL of each saturated solution. The solution spectra of
these systems recorded by using standard spectrophotometer (Systronics-106) in
the 400—850 nm region. The calculation of the parameters done by using partial

.and multiple regression mct}hod.8

RESULTS AND DISCUSSION

The energies of the bands observed have been recalculated by applying the
- Slater Condon-Landé equation. The comparison of the observed and the calcu-
~ lated values of various energy levels have been tabulated in Tables 1 and 2. It

shows that average rms deviations (0) of the order of 15.34-55.93 cm™! which
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indicate good results even though the radial eigen function has been assumed to
be hydrogenic and also best fit for the partial regression method.® ° The red shifts

in all the energy bands from that of free ion support the complexation.'®

The various energy parameters Fx (K =2, 4, 6), i.e., Slater-Condon parameter,
B-Nephelauxetic ratio, {4 Landé parameter and b"? bonding parameter (extent
of covalency) have been reported in Table-3. In the present system, decrease in
F,, EX and Qf indicate decrease in interelectronic repulsion and spineorbit
interaction which suggests expansion of the central metal ion orbital on complexa-

tion and is in accordance with the theory of f < f transition reported earlier.!™
The value of F,/F, for Er(Ill) doped systems ranges from 0.1479 to 0.1524.
This value is larger than that calculated by using Hartree and Fock method

(= 0.138) but it nearer to the value for the free ion (0.1513)'"'2. The same trend
has been observed for the ratio Fg/F,.

The values of nephelauxetic ratio <1 and bonding parameter b2 indicate
covalent bonding in Er(IIl) doped systems. The small value of b"2 and little
variation in it suggest that 4f orbitals are very slightly involved in the bonding
of lanthanide complexes. Since lanthanide complexes are kinetically less stable,
so instéad of making complexes, we have used lanthanide ion doped systems for
spectral studies.
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