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PAPER CHROMATOGRAPHY OF DYES

I. PAPER CHROMATOGRAPHY OT DISPERSE DYES*

JIRI SRAMEK .
Research Institute of Textile Finishing, Dvily Krdlové n.L. (Czechoslovakia)
(Received May 22nd, 1962)

The establishment of a suitable chromatograplnc method for the determination of the
purity and identity of disperse dyes has aroused interest because of the importance of

these dyes for the treatment of synthetic fibres.

INTRODUCTION

Paper chromatography of disperse dyes was described by a number of authorsl—14,
We have studied these methods and found that they are genelally not sufficiently
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more, that with the majority of methods there is a lack of relation between the
chemical constitution of the dyes and their chromatographlc behaviour, this belng an
indispensable requirement for exact analysis. Very satisfactory results were obtained
by the method of GASPARIE AND TABORSKA1% 13, The only drawbacksare the necessity of
impregnating the chromatography paper with r-bromonaphthalene, a rather time-
consuming procedure, and the unpleasant odour of this substance.

While developing our method we found very effective chromatographic separation
of dlsperse dyes could be obtained on unmodified chromatography paper by employ-
ing aqueous pyridine solvent systems. Of thlrty brands of chromatography papers,
Schleicher & Schiill 5898 (blue 11bbon) quantitative ﬁlter paper proved the only one

suitablell, 14,
CHROMATOGRAPHIC TECHNIQUE
=g

In the developing of chromatograms, the ascending teclfnique was employed. The
distance from the start of the p‘hrnmn'fnn'rﬂm to the pﬂp'p of the paper was 30 mm anr'l
the separation track was 400 mm long Solutlons of dyes were applied as spots of 1%
acetone solution by means of a micro plpette in o. .05 Mg quant1t1es Chromatograms
were developed for T2 hours at 20—z

For disperse azo dyes, the solvent system pyndlne—wa'ter (1:3), and for anthra-
quinone disperse dyes the solution pyridine—water (x:5) were found suitable.

The Rp values of disperse dyes in pyridine eluent systems depend on the chemical
structure of the dyes and on the functional groups and substituents.

Figs. 1 and 2 show the chromatographic separation of a mixture of disperse azo
dyes and Fig. 3 shows that of a mixture of anthraqulnone disperse dyes.

" This topic was briefly dealt with in the report entitled ‘‘Systematic method of paper chro-
matography of water-soluble and insoluble dyes’’ presented at the Conference and Symposium on
Paper Chromatography (Prague, 1961).
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Fig. r. Example of chromatographic separation of a mixture of disperse azo dyes.

RESULTS

We have analysed by the method described some six hundred disperse dyes of various
commercial names. The results obtained have enabled us to complete some data given
in the Colour Index!? on analogous disperse dyes of varying trade names. In Table I
a compilation is made of the results of separation of the more important dispersedyes
of knowi constitution. In this compilation, the system used in the Colour Index was
followed.

. From the results .shown in Table I, it is evident that in many cases: the dyes
contain secondary components (often isomers) originating in the reaction by which
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TFig. 2. Example of chromatographic separation of a mixture of disperse azo dyes.

they are produced. Anthraquinone blue dyes of more complex chemical constitution
(more complex substitution) contain the most secondary components.

' The number and character of the secondary components (by-products) in’
analogous dyes is not always the same. This may be explained by the varying degree of
purity of intermediate products-and the perfection of the method of manufacture. i -

CONCLUSIONS

From: the chromatographic behaviour of these -dj(es ‘the‘followmg cconclusions ‘may

be made: -

.
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Fig. 3. Example of chromatographic separation of a mixture of anthraquinone disperse dyes.

(a) Dlsazo dyes possess a lower RF value than monoazo dyes.

'(b) Substitution of azo- and anthraquinone derivatives entailing a substantla.l
influence on molecular weight tends to lower the Rp value. :

(c) Anthraquinone dyes are adsorbed to a lesser degree, therefore possess a higher
Rp value than azo dyes, nitro dyes, methine derivatives and dyes of the arylammo-
qumone and aminonaphthalimide group.

(d) The presence of —OCH, and —CH, groups and of halogens decreases the
Rp value of azo dyes as their number increases. o :

(e) With anthraquinone dyes, considerable decrease of Rp value is caused by
alkylation and arylation of the amino group in the nucleus. With aminoanthraquinones
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"the RF value is dependent on the number of amino groups in the nucleus and decreases
‘proportlonally with their number. T-Iydroxyethanolammo der1vat1ves possess a hlgher
«‘RF value than the amino’ ‘derivatives.

< (f) Methme der1va't1ves possess a lower Rp value than n1tro dyes and dyes of the'
Varylarmnoqumone and armnonaphthahmlde groups. .

- (8) The position and character of the substituents in’ aromat1c nucle1 cons1derab1y
influence the Rp value. Wl‘th compounds of the same fundamental skeleton and of a
different’ character of substltuents dyes with smaller dlpole morments show a higher
RF value. : :
o  SUMMARY

,Dlsperse dyes have been separated usmg two aqueous pyridine eluents. The relat1on’
between dye const1tut1on and chrornatographlc behav1our has been exammed
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