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ABSTRACT

En The absor?tlon spectra of ternary complexes of
Pr and Nd in different enviromments i.e.

water, methanol formamide and DMSO  (dimethyl-
sulphoxide; have been recorded in the visible re-
gion, using methionine as primary ligand and propa-
ne -1,2-diol as secondary ligand. The energies and
intensities of various transitions caleculated using
the Judd-Ofelt relations are in good agreement with
these obtained experimentally. This study reveals
that the complexes are covalent in nature.

RESUMEN

El espectro de absorcion de complejos terna-
rios Pr*t y Nd en diferentes solventes, esto
es agua, metanol, formamida y DMSO (dimetil-sulfg-
xido) han sido registrados en la regifn visible, u-
sando metionina como ligante primario y propanc -1,
2-diol como ligante secundario. Las energias e in-
tensidades de varias transiciones calculadas usando
las relaciones de Judd-Ofelt concuerdan bastante
bien con las obtenidas experimentalmente. Este es-
tudio revela que los complejos son de naturaleza
covalente.

INTRODUCTION

A great deal of spectroscopic work has been
done on the rare earth ca%plexas with oxygen donor
ligands in last decade’ as an important lasing
material due to their narrow line width and weak
crystal field interaction. The energy levels of
Nd°* jion in different lattice sites have been
reported in the literature” '™ °. The present com—
munication reports the study of various energy and
intensity interaction parameter from the absorption
spectra of complexes of Nd°+ and Pt in dif-
ferent enviromments.

The values of spectral parameters like Slater-
Condon (Fy), Lande (Z,¢), Oscillator strength (P).
Judd-0Ofelt (T Nephelauxetic ratio (B8) and
Bonding bt/ % which give useful information re-

Absorption spectra of ternary complexes

of rare earths

garding interelectronic repulsion and spin - orbit
interaction in the complexes, have been computed by
using partial regression method.

EXPERIMENTAL

The complexes were pte ared by the method
reported earlier by author!®. Complexes synthesized
were NdM(P), and PrM(P),, whete M stands for
methignine and P stands for propane-l,2-diol and
subscrlpt 2 shows the number of moles used. The
spectra have been recorded in the region 360-920
mm on Carl-Zeiss VSU-2 sgpectrophotometer in  dif-
ferent solvents i.e. water, methanol, formamide and

DMSO. The records were obtained between optical
density and wave length.

RESULTS AND DISCUSSION
(a) ENERGY LEVELS : The energy levels of various

transitions were evaluated theoretlcallyl7 by using
the relation
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The observed and calculated values of energy
levels u51ng the above relation for the complexes

of Nd3* and pr? in different solvents have
been collected in Tables 1-2, Small r.m.s. devia-
tions between theoretical and experimental values

sugports the validity of relation used in cage of
complex while high r.m.s. deviation for Pr ot
complex is due to the assumption of 4f - wave func-—
tions to be hydrogenic, The red shift of the
energy levels from that of free ion in different
solvents supports the complexatlon. The hyper-
sensitive transition (* Gsyp ~ 19/2) in Nad3*
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complex and pseudohypersensitiye transition (Gp, +
“Ha) in Prat complex show red shift as the sol-
vents are changed in the order DMSO > Formamide >
Methanol > water. Thig may be attributed due to
some part—icipaCion of the oxigen atom orbit.§ls of
solvent with those of metals at different distances
in solution.

SITY PARAMETERS : As we know that P =
sz IET?S-" x x Avny 2 ...{(2) where € expand
4y | are the molecu extinction coefficient
and 'band width for each transition respectively.
The value of T, (A = 2,4,6) parameters have been
computed from Judd-Ofelt relation by using partial
multiple and regression method. The wvalues of
reduced matrix elements have been  taken from
Carnall et al,!8

€
m

The experimentally observed values of oscilla-
tor strength for N complexes alongwith their
calculated values usign the relation (2) have been

collected in Tables 3 and 4 respectively.

The calculated values of intemsity parameters
Ty, Ty, Tg have been collected in Tables 5 and 6.
The value of the parameter T; which is sensitive
to the envirommental changes is found to be in-
creased as the solvents are changed in the order of
water-methanol-formamide-DMSO. The negative value
of Ty parameter has no physical significance.

It is observed that the ratio of (T4/Tg) for a
metal is fairly comstant in all the four solvents.
It is ~ 0.25 in case of praseodymium while ~ 0,40
in neodymium. This is due to the fact that co-
ordinating environment around the metal-ion remains
unaltered. Thus the ratio of (Ty/Tg) increases as
the atomic mmber of metal ion increases.Oscillator
strength for the hypersensitive transitions in-
creagses as the solvents are changed in the order of
water < methanol < formamide < DMSO, which indicate
that the coordinating affinity of the metal is
largest for DMSO and smallest for water.
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