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Mono- zand bis-azo derivatives of chromotropic acid are widely used as
reagents in the photometric determination of various elements. The available reagents
aimost invariably contain Impurities; these take the form of reactants and by-products
formed during the course of their syntheses. The impurities influence significantly the
cheice of analytical conditions and other important analytical investigations such as
the determination of stability constants and composition of metal complexes. A rapid
and simple procedure for testing the purity of the reagents is therefore required, and
a2 paper chromatographic technigus is suitable for this purpose.

In our investigations of the application of chlorophosphonaza FE [3,6-bis(4-
chioro-2-phosphophenyl azo}-chromotropic acid] to the photometric determination
of alkaline-carth and other metal ions, we have needed to purify the reagent and a
paper chromatcgraphic technique is appropriate in following its process of puri-
fication. A few procedures for azo derivatives of chromotropic acid have been recorded
in the literature’-?, but an attempt to apply the developing sofvents in these procedures
to test for chlorophosphonaze I was unsuccessful, because they gave only a very
diffuse, ill-defined spot on the chromatogram. Thus, 2 new developing solvent was
required. A developing solvent composed of pyridine-28 % conc. ammonia—f-pen-
tanol has proved to be most suitable for testing for.chlorophosphonazo ITI and the
other azo-derivatives of chromotropic acid.

SXPERIMENTAL

Apparaius

A Toyo Roshi, Type C, glass chamber was used with a paper holder containing
‘Whatman 3 MM paper. The solvent, pyridine-28 % conc. ammonia—I-pentanol, was
made up as follows: solvent system I: (10:10:0}; solvent system 2: (10:10:2): solvent
system 3: (16:10:5); solvent system 4: (iG:10:8).

Byes

The azo-derivatives of chromotropic acid investigated in the present study and
their manufacturers are as follows: arsenazo I, Aldrich {Milwaukee, Wisc., U.S.A.),
BDH (Poole, Great Britzin}, Dotite (Kumamoto, Japan): arsenazo III, Aldrich,
3DH, Dotite, Merck (Darmstade, G.F.R.}; chlorophosphonazoe III, Dotite: methyi-
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sulphonazo III, Aldrich, BDH, Dotite; nitrosulphonazo IIf, Aldrich, BDH, Dotite;

.?.-(p—_suiphophenylazg)—i,S-dihydroxynaphthaiene-B,G-disulphonic acid (SPADNS),
Aldrich, BDH, Dotite; sulphonazo III, Aldrich, BDH, Dotite, Merck.

Preparation of test solution

2% mg of each dye is weighed into a 5-ml volumetric fiask and dissolved in
water. if necessary, 2 or 3 drops of 2 N ammonia are added.

Procedure

2-ul test solutions are applied as spots on the starting line of the chromatogram
by means of a 2-xI micropipette. The size of the chromatogram is 50 X 400 mm, the
distance of the starting line from the edge of the paper being 80 mm. The dyes are
spotted on the starting line at intervals of 10 or 20 mm. The chromatogram is attached
to & paper holder (Fig. 1} and then placed in the chamber containing about 10 mi of
the developing solvent. The chromatogram is normally allowed to stand for 3 h to
permit equilibration of tne vapour within. Development is conducted by a descending
technique for 4 h, adding 25 mi of the developing solvent the solvent reservoir of the
holder. The apparatus and solvent systems are placed in an air-conditioned room at
a temperature of 20 4~ I°. After development, the chromatogram is taken out of the
chamber and air-dried.
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Fie. 1. Paper holder and chromatogram: a, paper holder; b, chromatogram; ¢, 2 weight (z ring of

glass rod); d, developing salvent (solvent reservoir).
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RESULTS AND DISCUSSION

Effect of “equifibration® of the cizromczfogram on development of the dyes.

¥4 3 3
The term “equilibration™ is defined in the preseat s study to imply that the

chromatogram is placed in the chamber sarurated with an atmosphere of the devel-
oping solvent for a definite time before commencing development. The effect of
2quilibration has been investigated for four dyes: chiorophosphonazo III, methyl-
sulphonazo III, SPADNS and sulphonazo III. The results are given in Fig. 2. The
spot of main component in chiorophosphonazo I tails back to the starting line
when the chromaiogram is developed without equilibration. A clearer spot is ob-
tained after an hour of equilibration. A good separation of the main component and
impurities in the dye is obtained after 19 h equilibration, but, in practice, the main
component and impurities are identifiable after 2-4 h of equilibration, and the chro-
matogram is therefore aliowad to stand for 3 h in routine work. This effect is not
aoticeable for other dyes investigated.

Fig. 2. Effect of equilibration of th-s chromatagram on de&elspment of th-f- dyas. Dyes: | = chkloro-
shosphonazo I, 2 = SPADNS, 3 = sulphonazo I znd 4 = methylsulphonaza IIE. Developing
solvent: scivent system 3.

Effect of the mixing ratio of I-pentanol ir: the developing solvent on the chromatographic
Jeparation

In the developing solvent, the pyridine-289%/ conc. ammonia ratio is kept
constant at 10:1Q, while I-pentanol is varied from O to 8 in ratio. As can be seen in
Fig. 3, increasing the ratio of I-pentanol progressivcly reduces the rate of movement
of all the dyes investigated. From the stand point of testing the purity of the dyes, &
favourable mixing ratio of I-pentanol has been investigated for individual dyes.-



Fig. 3. Effect of the solvent composition on development of the dyves. Dyes: | = arsenazo [, 2 =
arsenazo HI, 3 = SPADNS, 4 = pitrosulphonzzo I, § = methvisulphonazo IIf and 6 = sulphon-
zz0 IIE.

In chlorophosphonazo III, solvent system 2 is most favourable for the testing
of impurities having lower R values than that of the main spot. while solvent system 3
is most favourable in distinguishing the two spots of impurities having higher Ry
values (see Fig. 4). Since it seems that there is an analytical significance in the latter
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erivatives of chromoiropic acid from various manufacturers.

Fig. 4. Paper chromatography of azo d ‘ tropk d
Individual samples of each dye are arranged in the order described above.
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impurities, solvent system 3 is used in routine work. As can be seen in Fig. 3, solvent
system 2 is favourable for arsenazo [, while solvent system ! is favourable for arsenazo
fIL. Solvent system 3 is favourable for SPADNS and sulphonazo IIE. Sclvent system 4
is favourable for methylsulphonazo III and nitrosulphonazo IHI.

Fest of purity of the dyes from various manufocturers

Six azo-derivatives of chromotropic acid purchased from three or four manu-
facturers have been investigated by the procedure described above. The results are
given in Fig. 4 and the observations are as follows: arsenazo Il : the spot of arsenazo [
as an impurity is observed in two samples (refer to Fig. 3}; arsenazo I, SPADNS and
sulphonazo IiI: 2 few faint coloured spots of impurities are observed: methyl-
sulphonazo I and nitrosulphonazo II: similar patterns of spots of impurities are
observed in each sample.

REFERENCES
N. N. Basargin and K. F. Novikova, Zk. Araf. Khim.. 21 (1966} 473.

J. Sirorotk and . Hennig, Falantz, 15 (1968) 765.
P. B. Baker, F. Dobson and A. I. P. Martin, Analyst (Landon}, 75 €195Q} 65%.

[FYN Y

e



