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Spectrophotometric Study of Doped Pr(III) Ion in Saturated
Solutions of Carbohydrates and Amides
in Non-aqueous Solvents
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The stereo-environment of doped Pr(IIl) ion in saturated solu-
tions of carbohydrates (glucose, fructose and sucrose) and amides
(acetamide, urea and thiourea) in DMF as well as in DMSO has
been discussed on the basis of Judd-Ofelt intensity parameteric ratio
(T4/Tg). Pr(Ill) ions doped with the various systems have been
characterized on the basis of various electronic spectral parameters
viz. Slatcr-Condon (Fy) Landé (C4p) intensity of hypersensmve tran-
sition ( P,), Judd-Ofelt (T)) and bonding parameter Ch 7y

INTRODUCTION

The study of the substances doped with certain known impurities has been
found to be very useful'? in many of the fields of science and technology. In the
present work Pr(III) ion has been doped with non-aqueous saturated solutions.
The saturated solutions have been prepared by dissolving carbohydrates as well
as amides in DMF and DMSO. Pr(III) chloride of constant amount (0.10 gm) has
been added to each of the saturated solutions. Thus Pr(III) ion is surrounded by
non-aqueous environment saturated with certain organic compound. The present
systems of saturated solutions doped with Pr(Ill) ion have been characterized
spectrophotometrically. Since Pr(III) ion absorption spectra yield four bands viz.
3P2, 3P|, 3'Po and 'D2 in visible region so in the doped systems prepared as above
the changes in the intensities with a little red shift in the energy of these bands
have been studied in terms of various electronic spectral parameters recently

popularized in the field of lanthanide fe>f transitions™ 4

EXPERIMENTAL

The various saturated solutions at room temperature (35° + 2°C) in DMF and
DMSO have been prepared for carbohydrates including glucose, fructose and
sucrose and amides including acetamide, urea and thiourea. 0.10 Gm. of
PrCl;-6H,0 (99.9% purity supplied by Indian Rare Earths, Udhyogmandalam,
Kerala) has been added to each of these saturated solutions. The solution spectra
of these systems have been recorded by using the standard spectrophotometer
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(systronic) in the visible region. The calculation of the parameters were done as
reported earlier.”$

RESULTS AND DISCUSSION

The computed values of the various energy and intensity parameters have been
reported in Tables 1 and 2. The parametric values show a remarkable variation
in spin-orbit interaction parameter (4, oscillator strength of *P,-band and
Judd-Ofelt parameters (T;) along with T4/Tg ratio for the systems under study.
The spectrophotometric study infers that the f&f transitions resulting from Pr(III)
ion doped in the present systems are remarkably affected in terms of energy and
intensity. Thus the surrounding environments involving suitable ligand saturated
in a non-aqueous solvent can be well characterized in the form of decrease in
interelectronic repulsions and spin-orbit interactions. The parametric values
showing the said effect provide useful informations about the coordination
behaviour of Pr(III) ion. The coordination behaviour of Pr(III) ion in the present
doped systems has been found to be varied as the ratio T4/T¢ changes. Pr(III) ion
doped with symmetrical stereo environment has been reported to show similar
value of T4/Tg ratio. In the present systems the stereo environments around doped
Pr(III) ion have been classified in the various categories depending upon the value
of T./T ratio. This has been reported in Table 2.

It may be concluded for the present systems that the stereo-environment around
doped Pr (III) ion has been found to show a change in coordination behaviour.
Thus the change in stereo-environment around doped Pr (III) ion depends upon
combined effect of solute-solvent interaction in these cases.’

The values of F,-parameter in the present systems find a close similarity
whereas as the values of {,-parameter have been found to show much variation.
This shows spin-orbit interactions in f&f transitions are much more affected in
comparison to interelectronic repulsions. The intensity of hypersensitive band,
3P, in the present systems of doped Pr(III) ion has also been found to show much
variation.

In this way the various systems having saturated solutions of carbohydrates
and amides in DMF and DMSO with Pr(IIl) ion doped in them have been
characterized on the basis of spectrophotometric study. The study provides the
useful informations regarding changes in stereo-environment around Pr(III) ion
which have been remarkably indicated by T,/Tg ratio value. The study also
suggests the variation in nephelauxetic effect by changing the ligand environment
around Pr(Ill) ion. The various electronic spectral parameters reported in Tables
I and 2 have the usual significance as have been reported earlier by one of the
authors (G.K. Joshi).>’
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