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Micro Determination of Lanthanum (III) Using
p-nitrobenzene Azochromotropic Acid (Chromotrope
2B) as a Chromogenic Reagent

By SATENDRA P. SANGAL

Abstract

p-nitrobenzene azochromotropic acid (Chromotrope 2 B) forms a 1:1 reddish violet
chelate (Ap.y 540 mp) with lanthanum(III) at pH 6.0. The value of stability constant
expressed as log K = 4.5 and 4.9 as determined by two different methods. The colour of
the chelate is stable over a wide range of temperature (0—100°) between pH 4.0 and 7.0.
The system obeys BEER’s law over a range of 0.34 p. p. m. to 16.7 p. p. m. of lanthanum.

p-nitrobenzene azochromotropic acid (Chromotrope 2 B) has been used
as a chromogenic reagent for thorium?), copper?), lanthanum?) and the
rare earths. The composition of lanthanum(III)-Chromotrope 2 B chelate
has been found to be La(Chromotrope 2 B) at pH 6.0. The value of log K
(stability constant) as determined by two different methods are 4.5 and 4.9.

This communication records our observations on the spectrophotometrie
determination of lanthanum(I1T) with Chromotrope 2 B in micro amounts.

Experimental

Materials

Stock solutions of p-nitrobenzene azochromotropic acid (disodium salt, Chromotrope
2B) BDH and lanthanum chloride (JorNsoNS and MATTHEY sample of lanthanum oxide
dissolved in concentrated hydrochloric acid) were prepared and standardised by their
usual methods.

Instruments

A TUnicam SP 500 spectrophotometer was used for the spectrophotometric measure-
ments. 1 cm. thickness of the solutions were employed using glass cells supplied with the
instrument.
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For the colorimetric measurements a KLETT SUMMERSON photoelectric colorimeter
(test tube model) with a KLETT filter No. 56 was used.

pH measurements were done with a LEEDs and NorTaRUP direct reading pH indicator.

All the experiments were carried out in a thermostatically controlled air conditioned
room maintained at 25 4 2°.

Results and Diseussions
Rate of colour formation

The colour formation was found to be instantaneous but the solutions
were kept for 15 minutes before measurements for attaining equilibrium.

Influence of temperature on the colour

A mixture containing 2.0 - 10~4 M Chromotrope 2 B and 1.33 - 104 M
Janthanum chloride when kept for 48 hours at room temperature retained
its absorbance value, i. e., 0.800 at 600 mp. The same mixture was when
heated to different temperatures it was found that there was no change in the
colour intensity from 5° to 100°.

Influence of pH on the colour intensity

The effect of pH on the colour intensity of the chelate was studied and
it was found that the colour is stable between pH 4.0 and 7.0 (Table 1).

Table 1
Influence of pH on the colour intensity of the chelate
Concentration of Chromotrope 2 B = 2.0 - 10~¢ M; Concentration of lanthanum chloride
= 1.3 . 10-* M; wave length of observations 600 my.

pH 2.0 3.0 4.0 5.0 6.0 2.0 8.0

Absorbance 0.350 0.350 0.800 0.800 0.800 0.800 0.750

Adherence to BEER’s Law

Several mixtures containing (1, 2, 3; . .. 9 ml) of lanthanum chloride and
10 ml of Chromotrope 2 B were prepared and their pH was adjusted to 6.0.
The total volume was kept 25 ml in each case and their absorbance readings
were noted with a Unicam SP 500 spectrophotometer at 600 myu. It was
found that the system adheres to Brer’s law from 0.34 p. p. m. to 16.7
p. p. m. of lanthanum.
Effect of added foreign ions

The influence of various cations and anions was studied with a KuerT
SUMMERSION photoelectric colorimeter with KLerT filter No.56 and their
tolerance limits were calculated. It was found that the following cations and
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anions interfere at all concentrations: copper, scandium, yttrium, lantha-
num and rare earths, titanium, zirconium, hafnium and thorium, phosphate,
acetate, oxalate, tartrate, citrate, borate and carbonate. The following ions
were found to be tolerated in large excess: sulphite, sulphate, thiosulphate,
chloride, bromide, chlorate, bromate, lithium, sodium, potassium, beryllium,
calcium, strontium, barium, magnesium, aluminium, indium, tin(IV), lead,
arsenic(I1T), antimony(III), bismuth, silver, gold, zine, cadmium, mercury,
iron(III), cobalt, nickel, ruthenium, rhodium, palladium, platinum, and other
platinum metals.

Sensitivity

The sensitivity as defined by SanDpELL?) is 0.139 r/cm? and practical
1.39 r/em?

The author is thankful to his teacher Dr. A. K. Dy for his guidance in
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