
CHAPTER -V

SOLID RARE EARTHS COMPLEXES OF BYDROXAMIC- ACIDS

ABSTRACT

The solid complexes of La(IIl), Pr(IIl), 
Nd(III), Sm(III), Eu(III) and Gd(IIl) with 
N-p-chlorophenyl-m-substituted benzohydroxamic 
acid (MBHA) have been prepared by precipitation. 

The optimum conditions of precipitation of these 
rare earths have been established. These solid 
complexes were characterised by elemental 
analyses and infrared spectra.
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SOLID RARE EARTHS COMPLEXES OF HYDROXAMIG ACIDS

Hydroxamic acids have been widely used in the 

analysis of metal ions due to their powerful coordination 

as bidentate ligands (1-7). The formation constants of 

N-p-chlorophenyl-m-substituted benzohydroxamic acids,

Chapter III, suggest that these ligands serve as 

functional groups in synthetic sequestering agents 

designated specifically for the trivalent lanthanides. In 

order to isolate and to know the stoichiometry of rare 

earths hydroxamate complexes the solid complexes were 

prepared. These complexes are characterised by m.p., 

elemental analysis and infrared spectra. The rare earth 

complexes of N-p-chlorophenyl-m-substituted hydroxamic 

acids are of the definite composition,(I) and can be used for' 

the gravimetric estimations of the rare earths.

where X = H, CH^, OCH^ or F,
M = La3+, Pr3+, Nd3*, Sm3*, Eu3+ or Gd3+



138

EXPERIMENTAL

The details of the chemicals, reagents, apparatus 
and -techniques are described in Chapters II, III and IV.

Preparation of solid complexes

In a litre beaker, a saturated solution of the metal 
ion and about 500 ml of distilled water were heated at 60° 
on water bath. About 20 ml of 0.01 M solution of the 
reagent in dioxan was added dropwise with constant stirring 
followed by 0.1 M ammonia solution until the precipitation 
was complete. The pH was .adjusted for the precipitation of 
various rare earths by ammonium chloride (0.1 M). The 
granular complex thus obtained was digested for about 30 min, 
filtered through sintered glass crucible of porosity G4.
The precipitate was washed thoroughly first with hot water 
and finally with 50% aqueous dioxan (10 x 10 ml). The solid 
complexes thus obtained were dried at 110°, and weighed 
directly as

where X = H, CH^, OCH^ or F
M = La, Pr, Nd, Sm, Eu, Gd.

The solid complexes formed are of definite composition.

M
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RESULTS AND DISCUSSION

The pH of precipitation for -solid, complexes of 
La, Pr, Nd, Sm, Eu, and Gd with hydroxamic acid 
are given in Table 1. The physical properties of their 
solid complexes are given in Tables 2-5. These complexes 
are characterised by elemental analysis and infrared 
spectra.

Analysis

Weighed quantities of metal complexes were 
decomposed with a mixture of perchloric and nitric -acid.
The metal content was determined volumetrically (3).

The analyses values given in Tables 2-5 are in 
good agreement with the theoretical values.

Infrared spectra

The spectrum of N-p-chlorophenyl-m-substituted benzo- 
hydroxamic acid (Chapter II) showed peaks around 3150,
1625 and 900 cm due to the vibrations of hydrogen bonded 
0-H, C-0 and N-0. However, if hydroxyl oxygen is bonded to 
metal through a lone -electron pair and still retains the 
hydrogen, the 0-H stretching frequency would be altered and 
absorption peak(s) due to it shifted. From the spectra of
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TABLE 1

pH OF PRECIPITATION OF RARE EARTHS WITH N-p-CHLOROPHENYL- 

m-SUBSTITUTED BENZOHYDROXAMIC ACID

Metal ions pH of precipitation

La3+ 7.5 - 8.5
Pr3* 8.6 - 9.2
Nd3* 8.8 - 9.5
Sm3+ 9.6 -10.2
Eu3* 9.5 -10.5
Gd3+ 10.3 -10.5
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metal complexes (Tables 2-5) as KBr pellets, evidence was

not obtained for the absorption peak ascribed to such a group in
*

the region of 4000 - 700 cm . Therefore, it may be concluded 

that the 0-H stretching frequency disappears in metal 

chelates because, in the formation of chelates, the 

hydrogen ion is lost and the oxygen atom is coordinated 

with the metal ion.

The absorption peak due to the carbonyl stretching

vibration in the spectra of rare earth hydroxamates is
-1located at around 1550 cm due to the bonding of the 

carbonyl oxygen to the metal as - C = 0 Mi

The peak due to the N - 0 stretching vibration at
-1900 cm m hydroxamic acid is almost unaffected in the 

metal complexes except for its intensity which is increased.
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