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Stepwise formation constants of La(III), Ce(III),
Pr(III) and Nd(III) complexes with 4-hydroxy-
3-formyl-(2'/4')-methylazobenzenes (HF2MB and
HF4MB) have been determined in 60% aq, ethanol
(w/w) at 28±O·P under Nt atmosphere, usln~ the
Calvln-BJernim pH titration technique. The order
of formation constants of the complexes is Nd(UI)
>Pr(III) >Ce(III)>La(III).

SYNTHESIS and chelating tendencies of some
substituted azo benzenes have been reported

by Mohan Das et al,l-s. The formation constants
of La(III), Ce(III). Pr(III) and Nd(III) complexes
with 4-hydroxy-3-formyl-(2' /4')-methylazobcnzenes
(HF2MB and HF4MB) have now been determined
in 60% aq. ethanol (w/w) employing Bjerrum-Calvin
potentiometric titration technique.

All the reagents were of AR grade (BDH). Pre-
paration of ligands and details of experimental
drocedure have been reported earlier-. Metal nitrate
(La, Ce, Pr or Nd) solutions were prepared in con-
ductivity water. Corrections in PH values were
made according to the method of Bates+, The
metal hydroxides precipitated at PH 7·30 and 7·50
for Nd(III), 7·55 and 7·60 for Pr(III). 7·65 and 7,70
for Ce(III) and 7·80 and 7·85 for La(III) in the case
of HF2MB and HF4MB complexes respectively.
Despite the tendency of the complexes of these metal
ions to hydrolyse, such effects were ignored in the

present study, since the complexes are stable in
the pH range studie~. . .

All the ligands being mo.noprohc, neutrah~e o~e
equivalent of the bas~ to gIve one bu!fer region l!l
the titration curves 10 accordance WIth the equi-
librium (1).

HA~H+ +A- ... (1)
The acid dissociation constants of HF2MB and
HF4MB were found to be 8·05 and 8·02 respectively
by the methods of Irving and Rossetti- and Bjerrum.
The formation curves for the metal-ligand systems
were drawn between ii and PA, the values of which
were calculated according to the method of Bjerrum
and Calvin", The complex equilibria may be re-
presented by Eqs. (2-4).

HA+Ms+=MA2++H+ (2)
MA2++HA=MA~+H+ (3)
MA~+HA=MA3+H+ (4)

The log k values for these systems. wer~ obtained
from the formation curves and are given 10 Table 1
along with probable errors. Refined values of log ~
were also calculated by the correction-term method
and are given in Table 1. HF2MB and HF4MB behave
as bidentate ligands forming 1: 3 compl?xes. The
order of stability of the metal complexes IS: Nd(III)
>Pr(III»Ce(III»La(III) (Table 1). La(III).
Ce(III), Pr(III) and Nd(III) have ionic radii of
1·061 1·034 1·013 and 0·995 A respectively. Since
the stability of the complexes of th.e m~tal ions
having similar electronic configuration 1Ocreas~s
with decreasing ionic size, the above order of stab~-
lities is in accordance with the expected trend. ThIS
is also justified by considering Z2/r values for these
metal ions.

The order of ligands according to their chelating
tendency is HF2MB>HF4MB.
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TABLE 1 - STEPWISE FORMATIONCONSTANTSOF VARIOUS METAL COMPLEXESOBTAINED BY BJERRUM-CALVINMETHOD

Metal ion HF2MB HF4MB

log k, log kl log k. log (3. log k, log k. log k. log (3.

Nd(III) 5·64 4·31 3-70 13-65 5·22 3-97 3·60 12·79
(13·57) (12·69)

Pr(III) 5·22 3·92 3·55 12·69 5·10 3·92 3·50 12·52
(12-80) (12·62)

Ce(III) 5·27 3·86 3·47 12-60 4·97 4·88 3·47 12·32
(12'20) (12·50)

La(IiI) 5·06 3·70 3·37 12-13 4·65 3·60 3·35 11·60
(12'15) (11·31)

Values in parentheses have been obtained by correction-term method.
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