
temperature. The positive temperature coefficient
for both the acids can be explained'? on the basis
that increase of temperature (a) causes the rupture
of hydrogen bonds in the diethylene glycol molecules
and (b) will facilitate the rotation of solvent
molecules by increasing the force causing the
rotation. Thus both the effects increase the
mobility of the protons. The ion size parameter
obtained for hydrogen chloride is of the same order
as in the case of DMSO-water mixtures-' and
is unaffected by temperature changes. The near
constancy of the Walden product (Table 2) is most
presumably due to the compensating contribution
of the positive temperature coefficient of conductance
of the acids by the negative temperature coefficient
of the viscosity of the solvent. The slight decrease
of this quantity with increase in temperature is in
agreement- with the observations on hydrogen
chloride in propanol-water mixtures.

Our sincere thank" are clue to Prof. M. Goffredi of
the University of Palermo, Italy, for providing us the
computer programme which made this work possible.
We thank the CSIR, New Delhi, for the award of
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Stability Constants of Chelates of Solochrome
Dark Blue (Calcon) with La(III), Pr(III),

Nd(III), Gd(III). Tb(III), Dy(III) & Ho(III)
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The stability constants of 1: 1 complexes of solo-
chrome dark blue (calcon) with a few lanthanides have
been determined potentiometrically In aq, dioxane
(50%, v!v) using the Irving Rossottl titration technique.

SOLOCHROME Dark Blue (Calcon) has been
widely employed as a complexometric reagent-,

The compound in view of the hydroxy groups ortho
to the azo group form well defined complexes with
several metal ions2-4. Complexes of calcon (I) with
La(III) were first reported by Rehman et al.5• In

*Present address: Max Plank Institute Fur Kohlenfurs-
chung, 433, Mulheim, Ruhr, West Germany.

NOTES

OH HO

HOJS N=N

I

the present note, we have determined the stability
constants of the chelates of calcon with other
lanthanides in aq. dioxane employing Irving and
Rossetti" titration technique.

Dioxane was purified by recommended procedure?
Carbonate-free sodium hydroxide" (E. Merck, 0·4M)
was standardized against solid potassium hydrogen
phthalate (BDH AnalaR). Sodium salt of calcon
(BDH) was purified as the corresponding acid by
the method of Langrnyhr". The purified sample was
stored in an anhydrous calcium chloride desiccator.

Solutions of the ligand (0·005M) were obtained
by dissolving it in aq. dioxane (50%, vjv) and
standardized potentiometrically. Rare earth metal
oxides (Indian Rare Earths, Kerala, purity> 99'9%)
were used in the form of their nitrates for the
preparation of stock metal ion solutions in doubly
distilled water. All metal ion stock solutions were
0'00165M in 0'05M perchloric acid (Riedel, Germany)
and their metal ion contents were estimated by the
gravimetric methodl".

Systronics pH-meter (type 322-1, accuracy ± 0·05
pH units) using a glass calomel assembly calibrated
at the working temperatures'! was used to measure
the apparent pH.

The ligand to metal ratio was kept around 3:1
in all titrations. All experiments were performed
at 30°, 40° and 50° and at [1, = 0·1 (NaCI04) under
oxygen-tree nitrogen presaturated with 50% (vjv)
aq. dioxane.

As one of the- OH groups of the reagent dissociates
at higher PH, the value obtained using the poten-
tiometric method was checked spectrophotometri-
cally=. Values of the formation functions nA, nand
PL were calculated using the standard expressionss.

The values of log pKr and log PK~ obtained from _
the nA versus pH (meter reading) curves were refined
by (i) interpolation at half nA values and (ii) inter-
polation at various nA values. Stability constants

TABLE 1 - STAl!ILlTY CONSTANTS AND t1F OF CHELATE
FORMATION

(Temp. 30°; (.I. = 0'1)

MI+ log ](1 -t1F
kcal/mole

La 9·86 13·67
Pr 10'47
Nd 10'49 14·54
Gd 11-52 15'97
Tb 12'05 16·71
Dy 11'94 16'55
Ho 12'13 16'82
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of metal complexes (log K1) were obtained from the
n versus PL curves ard treated by the same
methods. The values tlF° of chelation were obtained
by the temperature variation of stability constants
(Table 1). . .

The ligand calcon (I) has three dissociable protons.
The proton of the -SOsH group was as.sumed to be
completely dissociated under the. expenmental con-
ditions as no detectable lowenng of the meter
reading was observed when the ligand was added to
the perchloric acid solution. The values of log pKr
andlogpK~ at 30° are 11·28 and 8·23 respectively. The
latter value is due to the dissociation of -OH
group meta to the sulphonic acid group13.

The maximum value of n was 0·95 at an apparent
PH 6·5 which approximately is the ~ydrolysis regio.n
of the rare-earth metal ion. Regions above this
value were not employed for calculations. Below
this value it may hence be inferred that a 1 :1. met~l
chelate of calcon with rare-earth metal ion IS

formed by bonds between metal ion and the oxygen
of the o-hydroxy group as well as the azo group;
which is evident from the analogous chelates-v>.
The values of log K1, the stability constant for
formation of a 1:1 chelate, refined by the methods
outlined above, show trend similar to that observed
earlier.

A linear graph between log Kl and Z2fr3+ (r is the
radius of the metal ion) for various rare earth
metals shows that the metal-calcon bond is essentially
ionic in character-e.

The author's are thankful to the Director,
Laxminarayan Institute of Technology, Nagpur
University, Nagpur, for providing facilities for
carrying out the work.
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N-Benzoyl-N-phenylbydroxylamine forms chelates
with titanium tetrachloride and isopropyl titanate with
the elimination of hydrogen chloride and Isopropanol
respectively. The isopropoxy derivative reacts further
with bidentate Iigands like salicylaldehyde, acetylace-
tone, benzoylacetone, dibenzoylmethane and 8-hydroxy-
quinoline. Similarly cyclohexanol derivatives of tita-
nium chelates are obtained from cyclohexyl titanate or
dichlorodicyclohexanoxytitanium and chelatlng liiands.
Infrared spectra of these compounds have been studied
and their molecular weights determined.

N-BENZOYL N-phenylhydroxylamine (LH) and
its analogues are widely used as analytical

reagentst+ in spectrophotometric and gravimetric
estimation of metals. Its use in the extraction of
metals- is attributed to the formation of stable
chelates, and to its selective complexing properties.
Nesmeyanovs was the first to report the prepara~ion
of cycIohexyl titanate; some more cyclohexyl den va-
tives are briefly described in literaturet-". Our
interest in the study of titanium chelates led us to
prepare Ti(IV) complexes of LH and cyclohexanol,

Two chloro-derivatives, TiCI3(L) and TiCI2(L)a
were prepared from the reaction of the ligand with
titanium tetrachloride. As expected, the ligand
replaced both the alkoxy groups of bis-(salicylal-
dehydo)diisopropoxytitanium giving bis-(L)bis-(sali-
cylaldehydo) titanium. When reacted with isopropyl
titanate, the ligand (LH), gave bis-(L)diisopropoxy-
titanium. Chelating ligands like salicylaldehyde,
acetylacetone, benzoylacetone, dibenzoylmethane and
8-hydroxyquinoline replaced both the alkoxy groups
of bis-(L)diisopropoxytitanium. (L)Trichlorotitanium
also reacted with salicylaldehyde giving a mixed
dichloro derivative. Ammonia was absorbed and
tenaciously retained by bis-(L)dichlorotitanium in
ether forming bis-(L)TiCI2.4NH3. The compounds
prepared are listed in Table 1.

Cyclohexanoxy groups of cyclohexyl titanate were
replaced by chelating Iigands giving condensed com-
plexes containing Ti-O-Ti bonds. Identical com-
pounds were obtained when dichlorodicyclohexanoxy-
titanium was reacted with chelating ligands in
presence of ammonia e.g., salicylaldehyde gave a
product with the formula [(C6HnO)(C7H502)2Ti]20.
The new compounds obtained are listed in Table 2.
The composition of these products was determined
by elemental analysis and molecular weight deter-
minations. The cyclohexanoxy derivatives and the
ligand substituted alkoxytitanium compounds had
good solubilities in boiling benzene and were found
to be monomeric in the boiling solvent.

The vOH bands found in the free ligand at 3105
crrr< are completely absent in the complexes.

·Communication No. 1926 from National Chemical Labora-
tory, Poona.




