
INTRODUCTION

A great deal of work has been reported
on the measurement of f ”! f transitions of free and
aquo ions of lanthanides in different chemical
enviromental1-4. In the studies of biological system
and as diagnostic agent in clinical medicine,
Lanthano ions have been found to be very useful
and important5. Much work on metal chelates have
been carried out with ligands having N and O as
donor atoms6-7. In the present work Nd (III) ion has
been doped in solutions of some organic oximes in
the metal to ligand ratio of 1:1 and 1:2. The doped
Nd(III) ion in solutions of organic oximes exhibit
adsorption spectra characterized by bands in visible
region, but these spectra have not been studied
extensively8-10 in terms of various electronic spectral
parameters. The values of various electronic
spectral parameters like Slater-Condon (FK), Lande
parameter (ς4f), Nephelauxetic ratio (β), bonding
parameter (b½) Judd-Ofelt parameter (Tλ) and
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Racah parameter (EK), which gives useful
information regarding interelectronic repulsion, spin
orbit interaction, Nephelauxetic effect and bonding
in the complexes have been computed.

EXPERIMENTAL

In the present study six organic oximes
Acetoxime (L1), Acetophenoneoxime (L2),
Benzophenoneoxime (L3), Diacetylmono oxime
(L4), Cyclooctanoneoxime (L5) and
Camphoreoxime (L6) have been used as ligands.
All the chemicals and the solvent used were of
analytical grade. The ligands were dissolved to
prepare 0.32M and 0.16M solutions in 50% aqueous
ethanol (solvent) at room temperature (32oC). Equal
volume (10ml) of each of these 0.32M and 0.16M
ligand solution was added in 10ml solution fo 0.16
Nd3+, to get six systems each of having metal to
ligand ratio 1:2 and 1:1 respectively. This has been
represented by using ‘a’ and ‘b’ along with ligand
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symbol (eg. L1a for M:L = 1:2, and L1b for M:l =
1:1). Solution spectra of these twelve systems were
recorded by using standard spectrophotometer
(Biomate UV-Visabile Spectrophotometer v7.07) in
the range of 390 to 900 nm.

RESULTS AND DISCUSSION

The calculation of parameters viz. Judd-
Ofelt (Të) Slater-Condon ((FK), Lande (ξ4f), Racah
(EK) have been computed by the programme
developed by earlier workers8-9. The computed
values of oscillator strength, Judd-Ofelt parameter
(Table-1 and -2), energies of various peak (Table -3
and -4), Slater-Condon (FK), Lande (ξ4f), Racah
(EK) parameters, nephelauxetic ratio (â) and
bonding parameters (Table-5) have been tabulated.

Spectral Intensity Parameters
The oscillator strength (Pobs) values vary

from 9.9716 x 10-7 to 1.1236x10-6 for hypersensitive
transition 4 | 9/2 ’! 

4 G 5/2, which indicates the increase
in intensity with increase in covalency of system
(complex). There is much variation in Judd-Ofelt
parameter, shows that the sequence T4<T2<T6 in
most of the cases (except L4), which is in good
agreement with lanthanide metal ion
characteristics6. The deep lying 4f sub shell
experiencing intense shielding make these orbital
less available for bonding, thereby leading to lesser
degree of metal-ligand interactions. The ratio T4/T6

indicates symmetry around the cation and varies
from 0.1351 to 0.3770. On the basis of T4/T6 values,
the doped Nd 3+ ion systems have been classified
in the following systems.
1. SYSTEM-A:- T4/T6 values varying in between

0.1351 to 0.2103. Ligands were L2b, L3b,
L4b & L6b.

2. SYSTEM-B:- T4/T6 values varying in between
0.2445 to 0.2844. Ligands were L2a, L3a,
L4a & L6a.

3. SYSTEM-C:- T4/T6 values varying in between
0.2994 to 0.3770. Ligands were L1b, L1b,
L5a & L5b.

These three SYSTEMS (A, B&C) reveal
that on changing the metal to ligand ratio for ligands
L2, L3, L4 and L5, symmetry around the cation or
symmetry of stereo environment around the doped
Nd3+ ion changes.
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Slater-Condon, Racah, Lande and Bonding
Parameters

Taking the free/aqua ion as standard the
ligand cause a slight red shift of the bands. The ó
RMS values of energies (E obs and E Cal) of various
peaks vary from 137.1 to 157.99cm-1, which is even
more in comparison, when solvent acts as ligand
(135.05), indicates the red shift. REd shift may be
conveniently used as a measure of metal-ligand
covalent bonding. The effect may be visualized to
be due to an expansion of wave function which
results from the interactions between the metal
cation and the bonding anion. The value of
nephelauxetic ratio (β) has been found to be less
than one in all the systems irrespective to their
metal-ligand ratio. Positive value of b½ indicates
some covalent character in the metal-ligand bond.

The parametric values reveal a remarkable
variation in spin orbit interaction Parameters. It’s

value ranges from 839.15 to 868.51. The percentage
reduction (%r ξ4f) value comes to be from 1.752 to
5.073. The decrease in values of Slater-Condon,
Lande and Racah parameters of the doped systems
as compared to those of free metal ion may be
attributed to chelation of Nd3+ ion with the ligand
present in the surrounding environment, and thus
indicates the expansion of metal orbital which is in
accordance with the theory of origin of intensity of
intra – f↔f transitions.
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