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Haematoxylin as a Colloidal Electrolyte
in Aqueous Solution

By SALENDRA P. SaNGaL

With 2 Figures

Abstract

The nature of Haematoxylin as a colloidal electrolyte in aqueous solution has been
determined by the electrical conductance studies. The curve between the square root of
concentration and molar conductance is not linear and resemble that of a colloidal electro-
lyte. The temperature of zero conductance has also been determined to be —21.5°C. The

temperature coefficient per degree centigrade per hundred of the conductance at 35°C
ranges between 0.86 and 1.61.

In connection with the previous studies on metal chelates involving organic dyes, it
has been reported that physicochemical measurements on the composition of the metal
chelates often show deviations from true stoichiometry when the solutions employed for the
investigations are not very dilute. Dey et all—?) reported that this deviation is due to the
behaviour of the ligand as colloidal electrolyte. They recommended that physicochemical
measurements in such cases should be carried out with very dilute solutions. This commu-
nication reports experiments to show the behaviour of Haematoxylin which give coloured
chelates with eare earth as a colloidal electrolyte.

Results and Discussion

The electrical conductance of solutions of Haematoxylin was determined at various
dilutions at a temperature of 25°, using a Leeds and Northrup XKoxncrauscH Slidewire with
an audiofrequency oscillator in the circuit and a dip type measuring cell having a cell con-
stant of 0.6875. A graph was plot-
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found to resemble that of the colloidal electrolytes as reported by McBaIx4), i. e., it is not
linear. A graph was also plotted between the specific conductance of the reagent and tem-
perature (Fig. 2) and from this the temperature of zero conductance was extrapolated and
was found to be —21.56° and the temperature coefficient per degree centigrade per

hundred of the conductance at 35°C was
also calculated from Fig. 2, the results of
which are recorded in table 1.

The results of table 1 shows that the
temperature coefficient per degree centi-
grade per hundred of the conductance at
35° lies between 0.86 and 1.61. In the case
of true electrolytes the temperature of zero
conductance usually lies at —40° and the
temperature coefficient per degree -centi-
grade per hundred of the conductance at
35° in colloidal systems and colloidal electro-
lytes is mostly found to be below 2.0.

Thus on the basis of the above obser-
vations it is concluded that Haematoxylin
behaves as a colloidal electrolyte on con-
centrated solutions, therefore, it is advi-
sable to use very dilute solutions for physico-
chemical measurements.

4
\‘g Sicangucm%fexg mhos.
NS S S &

AL
T

30 20 0 0 0 20 30 40 30 o0
Temperature °C
Fig. 2. Variation of specific conductance
of Haematoxylin with temperature. Curve A
Concentration of Haematoxylin 0.010 M;
Curve B Concentration of Haematoxylin
0.0067M; Curve C Concentration of Hae-
matoxylin 0.0050 M

Table 1
Temperature Coefficient

Sp. Cond. at 35°C

Concentration M |_(£rom graph) mhos - 104

Temp. Coeff. per
degree centigrade

Temp. Coeff. per 100
of the conductance

0.0100 5.75
0.0067 9.10
0.0050 12.40

0.050 0.86
0.100 1.09
0.200 1.61

The author is thankful to Dr. A. K. DEY for his suggestions and to the Council of
Scientific and Industrial Research for the financial grants.

4y J. W. McBatw, Colloid Science, C. D. Heath and Co., Boston, Massachusetts (1950).

Allahabad (India), Chemical Laboratories, University of Allahabad.

Bei der Redaktion eingegangen am 2. Juni 1964.



